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Introduction

BERNARD LIGHTMAN

In the past, the phrase “Victorian Britain” was associated with the works of
the literary giants of the period—In Memoriam, Hard Times, Mid-
dlemarch (the list of classics could easily be expanded)—and with key po-
litical events of the nineteenth century, such as the Reform Act of 1832, the
Crimean War, and the various exploits associated with England’s imperialis-
tic ambitions. Why, then, a book drawing attention to science in Victorian
Britain? The Victorians were fascinated by the strange new worlds that sci-
ence opened to them. Exotic flora and fauna from across the empire poured
into London daily, many later to be displayed in the British Museum (Natu-
ral History) or Kew Gardens to a public hungry for science. Although Lon-
don was the center of British science—a place where the public could
consume natural knowledge in lectures, clubs, museums, and theaters and
where scientists could pursue their research with the aid of incomparable
resources—there were some who preferred not to encounter nature
through a gaslit smog (Morus, Schaffer, and Secord 1992). Charles Darwin
perceived the irony in 1837. “It is a sorrowful, but I fear too certain truth,”
he remarked, “that no place is at all equal, for aiding one in Natural History
pursuits, to this odious dirty smokey town, where one can never get a
glimpse, at all, that is best worth seeing in nature” (Burkhardt and Smith
1986, 11). Darwin later retired to the rustic charm of Downe to work on his
evolutionary theories in peace. Members of the public who shared Dar-
win’s sentiments rushed off to the coast in search of sea anemones or
combed the countryside for rare insects or ferns. They met to share their
expertise in local clubs and pubs (Secord 1994). Victorians of every rank, at
many sites, in many ways, defined knowledge, ordered nature, and prac-
ticed science.

The author is indebted to Martin Fichman, George Levine, Barbara Gates, Bruce Hunt, Si-
mon Schaffer, Doug Lorimer, Harriet Ritvo, Susan Abrams, and particularly Jim Moore for sug-
gestions in revising this piece.



2 Introduction

Their science was central to their culture. Sometimes sensational (the
anonymous Vestiges of the Natural History of Creation [1844] taught a
bestial evolution), it could be spectacular (the awesome Crystal Palace ex-
hibits of 1851 come to mind) or even ceremonial (as in the funerals of
Charles Darwin and Lord Kelvin in Westminster Abbey). Always, Victorian
science was political, as prime ministers knew well. The Tory Benjamin Dis-
raeli declared himself “on the side of the angels” after evolutionists made
human beings into apes (Davis 1976, 144). William Gladstone, having split
the Liberal Party, tried to recover himself by backing Genesis against ge-
ology. Arthur Balfour, a future prime minister, pitched his Conservatism
philosophically, attacking scientific naturalism head-on in his Foundations
of Bellef (1895).

The towering literary figures of the day also took a strong interest in sci-
ence and in their works reinforced its close relationship with Victorian cul-
ture. Victorian novels abound with characters caught up in scientific
pursuits, such as the astronomical protagonist of Thomas Hardy’s Two on a
Tower and the physician Lydgate in George Eliot’s Middlemarch. Some
novelists began to view the human condition through the entangled eye of
the evolutionist. Hardy’s Jude the Obscure depicted a bleak and brutal so-
cial world where those unable to adapt to the changing environment do not
survive the struggle for existence. Some Victorian novelists who were
friendly towards science quite actively studied various aspects of nature.
Eliot, for example, accompanied by the philosopher and literary critic
George Henry Lewes, set off for a seaside holiday in Illfracombe in May of
1856. As collectors, Eliot and Lewes were bumbling amateurs. The “deep
well-like jars” they had dragged with them all the way from London for col-
lecting specimens were not suited to the task. “When we put our anemones
into our glass wells, they floated topsy-turvey in the water and looked ut-
terly uncomfortable,” Eliot reported in her journal. She was repeatedly
obliged to stick her arm to the elbow into the salty water “to set things
right.” This did not prevent Eliot from experiencing the same delight ex-
pressed by so many Victorians when they sallied out into the field on their
collecting expeditions. Every day presented her with “some little bit of nat-
uralistic experience,” whether she was looking through a microscope or
hunting for interesting catches on the rocks (Byatt and Warren 1990, 220-
21). For Eliot, this intense encounter with nature sparked a growing desire
within her to pursue the scientific quest for clarity—to “escape from all
vagueness and inaccuracy into the daylight of distinct, vivid ideas” (Byatt
and Warren 1990, 228).

Even those Victorian novelists and poets who were critical of science
acknowledged its centrality to Victorian culture or expressed an avid inter-
est in scientific subjects. Alfred, Lord Tennyson’s In Memoriam, elevated
by the Victorians into a national hymn, recorded the painful religious
doubts experienced by those who confronted the savage nature, “red in
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tooth and claw,” depicted in midcentury geological and biological theory.
Charles Dickens’s Hard Times exposed the narrowness of the pervasive
scientific, utilitarian perspective. Samuel Butler campaigned against Dar-
winian theory but nevertheless wrote books on evolution, arguing for a
Lamarckian view. Despite his hostility towards certain aspects of modern
science, John Ruskin collected together in his Deucalion all of his geologi-
cal and botanical essays, claiming that had it not been for a freak of fortune,
the gift of a book of poems from a friend, his “natural disposition for these
sciences would certainly long ago have made me a leading member of the
British Association for the Advancement of Science.” Ruskin even admitted
that becoming president of the Geological Society had always been the
“summit of my earthly ambition” (Ruskin 1875, 6).

Just as the signs of interest in science are evident in all realms of Victo-
rian culture, British scientists were deeply involved with general culture.
Throughout the nineteenth century the simultaneous transformation of
both British society and natural knowledge placed the scientific elite in a
special position “to mediate the conflicts generated by changing concep-
tions of the sources and bases of the social order” (Schweber 1981, 2). The
aristocratic gentlemen of science, those Oxbridge-educated Anglicans who
dominated the scientific scene in the first half of the century, provided Vic-
torians with a vision of culture and social order based on natural theology.
The middle-class Young Turks of science like Thomas Henry Huxley and
John Tyndall, who came from outside the Oxbridge environment, began at
the middle of the century to vie with the gentlemen of science for the lead-
ership of the British scientific world and the accompanying cultural author-
ity. They presented an alternative view of culture and society that drew its
inspiration from evolutionary modes of thought. Victorian science and cul-
ture were inextricably linked in the eyes of the Victorians themselves, sci-
entists and nonscientists alike.

Victorianists have come to realize that the science of the period is cen-
tral to an understanding of Victorian culture. In the past, Victorian science
was singled out by historians of science as noteworthy for new develop-
ments in the life sciences associated with Darwin and crucial break-
throughs in the physical sciences linked to the contributions of Kelvin and
James Clerk Maxwell. However, in recent years, historians of science have
come to recognize that the Victorian era is a particularly important period,
when significant features of the relationship between contemporary sci-
ence and culture first assumed form. During this period many Western na-
tions were transformed by the forces of industrialization, secularization,
and urbanization, and they were increasingly dominated by a growing mid-
dle class.

Historians of Victorian science learned how to think about the interac-
tion of Victorian science with these powerful social and cultural forces
from scholars working in the 1970s and 1980s who were unhappy with an
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approach that paid too much attention to the intellectual dimension of sci-
ence. By way of introduction to this volume I will trace the overall trajec-
tory of the history of Victorian science from intellectual history to
contextualism and indicate how the essays in this collection contribute to
the ongoing task of refining our perception of the subtle interplay of Victo-
rian science with its social and cultural context. Perhaps, had this volume
been published ten, or even five, years ago, it would have been the duty of
the editor to present a detailed theoretical justification of contextualism in
the introduction. However, several fine essays undertaking this task have
already appeared, and it is unlikely that those scholars who remain hostile
toward contextualism will be convinced by yet another theoretical defense
(Shapin 1982; Golinski 1990; Forman 1991). Contextualist historians no
longer feel the need to defend an approach to doing history of science that
has proven to be such a useful heuristic guide to research and that con-
tinues to inspire them to write some of the most exciting publications in
the discipline.

Previous to the 1960s, scholarship in the history of science was domi-
nated by approaches drawn from intellectual history in the tradition of
A. O.]. Lovejoy. Historians tended to focus on the story of those scientific
ideas perceived to be at the root of contemporary science. Naturally, the
main plot of the story was the success of Western science and the scientist’s
intellectual mastery of nature. The struggles of the great scientific heroes
were celebrated, while their opponents were either cast in the role of vil-
lain or virtually passed over in silence. The social and cultural context
within which these heroes labored, when regarded as more than back-
ground setting, often was seen as an obstacle to the acceptance of correct
scientific theories. What really interested historians of science was the de-
velopment of ideas internal to science—that apparently autonomous realm
of scientific discourse wherein scientific geniuses made their contributions
to an ever-growing body of knowledge and fact. Of course this whole ap-
proach to the history of science, deeply imbued with the positivist spirit,
conferred a privileged status upon scientific ideas that were correct by the
standards of the historian’s day.

From the 1960s to the late 1980s the discipline was shaped by a crucial
debate that took place among historians and sociologists of science, the so-
called externalism/internalism debate (Shapin 1992). Departing from the
internalist’s emphasis on intellectual history prior to the 1960s, historians
of science in this period nevertheless strove to avoid the opposite extreme
of “externalism,” or the stress on external, extrinsic, and nonscientific fac-
tors as causing change in science. Whatever camp a scholar seemed to be-
long to, whether it was externalist or internalist, historians of science
promoted an “eclectic selection of the respective ‘factors’ and a judicious
admixture of elements from both orientations towards scientific change”
(Shapin 1992, 342-43). However, no adequately informed and systematic
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debate over externalism and internalism ever took place. As a result, work
in the history of science continued to be plagued by the false science/society
dualism.

Throughout the sixties and seventies, when the central problematic of
the history of science was the externalism/internalism debate, scholars in-
vestigating Victorian science contributed to the growing body of work on
science, culture, and society. Walter (Susan) Cannon wrote a series of im-
portant essays leading up to the publication of Science and Culture: The
Early Victorian Period (1978), which announced the need for historians of
science who treated science “as an integral part of culture and society”
(Cannon 1978, 256). Cannon argued that the publication of Darwin’s Ori-
gin of Species in 1859 led to the fragmentation of modern culture, for it
resulted in the demise of the truth complex, a universal norm for truth built
on the corpuscular theories of Robert Boyle and the philosophic triumphs
of Isaac Newton (Cannon 1978, 3, 268). During the same period John
Greene focused on the history of evolutionary thought. In his Science, Ide-
ology and World View (1981), Greene published a number of elegant es-
says dealing with Darwin, Herbert Spencer, Huxley, and Darwinism,
designed to demonstrate that “the lines between science, ideology, and
world view are seldom tightly drawn” (Greene 1981, 2).1

While Cannon and Greene tended to concentrate on overlapping intel-
lectual contexts and the “transitions from the dominance of one world view
to the dominance of another” (as Greene put it), Frank Turner analyzed the
social dimension of the conflict between science and religion (Moore 1989,
4). In a series of important articles published during the seventies and later
republished in Contesting Cultural Autbority (1993) and in his Between
Science and Religion (1974), Turner drew the attention of scholars to the
clash between the scientists and amateurs who were part of the Anglican-
Tory establishment, which controlled Oxbridge, the major scientific soci-
eties, and government resources for science right up until the middle of the
century, and the middle-class professional scientists, bent on secularizing
both British science and society. Scientific naturalists like Huxley, Spencer,
Tyndall, William Clifford, Lewes, Edward Tylor, John Lubbock, Edwin
Lankester, Edward Clodd, and Henry Maudsley put forward new interpreta-
tions of humanity, nature, and society derived from the theories, methods,
and categories of empirical science, in particular evolutionary science. This
cluster of ideas and attitudes was naturalistic in the sense that it would per-
mit no recourse to causes not empirically observable in nature. The ideas of
scientific naturalism provided the main weapons for middle-class members
of the intellectual elite who were attempting to wrest control of English
society from the Anglican clergy.

1. On Greene’s influence see the “Introductory Conversation” (Moore 1989, 1-38).
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Like Turner, the neo-Marxist historian Robert Young eschewed the ide-
alist interpretation that had been pursued by previous scholars and adopted
a social-intellectual history approach. In a set of provocative essays written
and published in the late sixties and seventies, then later collected together
in his Darwin’s Metapbor (1985), Young attempted to overcome the sci-
ence/society dualism through the presentation of an ambitious program of
research for historians of Victorian science. The resolution of the external-
ism/internalism debate, in Young’s mind, was to be found in a return to
Marx and the construction of a more sophisticated version of the “base-
superstructure” model of interpretation, which emphasized that “all intel-
lectual and cultural phenomena [the superstructure] are ultimately deter-
mined by socioeconomic conditions [the base]” (Young 1985, 166). Young
argued that the base-superstructure model could be made serviceable again
if a richer and more subtle “theory of mediations and interactions between
socioeconomic factors and intellectual life” could be developed (Young
1985, 208). This would allow the inclusion of many cultural factors—
philosophical theories, religious views, and political thought—in the
analysis. Many of Young's students brought to their work his histo-
riographic approach and produced important contributions in the history
of science not just limited to the nineteenth century. Other scholars came
to view Victorian science after Young's manner independently of his Marx-
ist assumptions.?

Throughout the corpus of his works, Young attempted to show that con-
troversies between nineteenth-century biologists were part of a broader de-
bate concerning humanity’s place in nature, and that discussions on
scientific, economic, philosophical, political, social, and religious issues
took place within a common context, no part of which was isolated from
others. Indeed, Young tried to set up an all-encompassing schematism that
related pre- and post-Darwinian science to major transitions in the eco-
nomic, political, social, and intellectual context of the nineteenth century.
Whereas Young connected early-nineteenth-century Anglican natural the-
ology to a pastoral, agrarian, and aristocratic world, the evolutionary theo-
ries of scientific naturalists, in which the deity was “identified with the self-
acting laws of nature,” reflected a competitive, urban, and industrialized
world (Young 1985, 240). While Turner’s interest in the sociology of intel-
lectual change led him to emphasize the conflict accompanying the transi-
tions, Young accentuated the subtle continuity from one period to the next
that underlies the more obvious change (Moore 1981, 36-41). Young per-
ceived a continuum running from Thomas Malthus and William Paley to

2. Bohlin has evaluated “the credibility of Young’s general contextualist thesis as applied
to the historical case of Darwin” (Bohlin 1991, 603). While Bohlin raises some serious objec-
tions to Young’s handling of the Malthus-Darwin link, which concerns the impact of the con-
text on Darwin, he deals in a cursory fashion with Young’s views on Darwin's relationship to
the broader social and cultural context (Bohlin 1991, 618-20).
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Robert Chambers, Darwin, Social Darwinism, and even beyond to contem-
porary writings on biology and society. In what seems to be a flagrant con-
tradiction in light of our understanding of the so-called Darwinian
revolution, Young argued that natural theologians and scientific naturalists
were “fighting over the best ways of rationalizing the same set of assump-
tions about the existing order. An explicitly theological theodicy was chal-
lenged by a secular one based on biological conceptions and the
fundamental assumption of the uniformity of nature” (Young 1985, 191).

Though Young’s social-intellectual history of Victorian science was vi-
tally important, it really represented a halfway house between the Lovejoy
intellectual history approach and the development of contextualism.
Young’s focus on how the middle class and aristocratic male intelligentsia
sought to maintain cultural hegemony, a reading still very reliant on the
Marxist notion of superstructure, neglected vast realms of fruitful research.
Full-blown contextualist works began to appear in the eighties, as new
ideas streamed into the history of science from cultural studies and from
areas of study cognate to the field, such as science and gender and the soci-
ology of science. The hallmark of contextualist studies is their emphasis on
the way scientific ideas are embedded in material culture such that there
are no insides or outsides of science. A rich interdisciplinary approach to
examining Victorian science allowed historians to avoid the false analytical
distinction between science and society (or base and superstructure), dis-
solve the categories external and internal, and begin to transcend the sci-
ence/society dualism (Shapin 1992, 354-56).

Though a body of scholarship has arisen in the history of science in the
eighties that shares an emphasis on science in its social and cultural con-
text, contextualists can still find themselves in disagreement. There are,
after all, many different kinds of contexts. Should the contextualist accentu-
ate class, imperial, gender, or linguistic contexts? Are these accounts of
context in conflict with each other or should the historian strive to synthe-
size them into a coherent whole?

Contextualist studies that appeared in the early to mid-eighties often
continued to focus on the cultural elite. Morrell and Thackray’s Gentlemen
of Science (1981) and Rudwick’s The Great Devonian Controversy (1985)
both centered on the making of knowledge by aristocratic men of science
who dominated British scientific institutions and societies in the first half of
the nineteenth century. But in his The Politics of Evolution (1989), a his-
tory of science “from below,” Desmond explored the world of radical,
lower-class evolutionists that existed in the secular anatomy schools and
Nonconformist colleges of London in the 1830s and demonstrated that a
thriving scientific culture existed outside, and in opposition to, the elite
establishment. By shedding light on a group of previously ignored scien-
tists, Desmond encouraged historians to look beyond both establishment
science offered by the scientific gentry and Oxbridge clergy and middle-
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class scientific naturalism, which challenged the authority of the Tory-
Anglican establishment in the latter half of the century.

Other contextualist historians of Victorian science have tried to shift at-
tention away from the class context to what they see as the more important
imperial context. Stafford’s Scientist of Empire (1989), a study of Roderick
Murchison, focused on the way in which colonial data influenced impor-
tant geological debates in Britain. In the same year Smith and Wise pub-
lished their Energy and Empire, which explored how Lord Kelvin's vision
of empire led him to a methodology and telegraph theory in opposition to
Maxwell’s electromagnetic theory. Both books shared an appreciation of
how Britain’s possession of a vast and expanding colonial empire shaped
the development of science, just as it affected every dimension of Victorian
life.

Yet another context of increasing interest to scholars centers on gender.
Historians have examined how scientific thought provided a naturalistic
basis to the sexual divisions of Victorian society and how scientific theory
itself was shaped by notions of gender. In her Sexual Science (1989),
Russett argued that the Victorian period is especially significant for an un-
derstanding of the relationship between science and gender, for it was dur-
ing this time that the scientific conception of female nature first became
widely influential, even though scientific interest in the topic dated back to
Aristotle. The sexual science of the late nineteenth century possessed un-
precedented power, because its practitioners attempted to be far more pre-
cise and empirical than researchers had been hitherto, could draw upon
new developments in the life sciences as well as on the new social sciences
of anthropology, psychology, and sociology, and spoke with the imperious
tone of a discipline granted decisive authority in matters social and scien-
tific. The essays of Evelleen Richards have shown that the ideas of the sup-
posedly progressive scientific naturalists were no less gendered than those
of the natural theologians of the early nineteenth century. In her piece on
T. H. Huxley, Richards demolished the usual depiction of Darwin’s bulldog
as an enlightened defender of women’s rights (Richards 1989). An earlier
article by Richards investigated how Darwin deduced the natural and in-
nate inferiority of women from his theory of evolution by natural and sex-
ual selection (Richards 1983). Russett’s and Richards’s work on the sexist
nature of male Victorian scientists opened the door for detailed studies on
the struggle of Victorian women who wished to be a part of the scientific
scene as well as the reaction of Victorian feminists and female intellectuals
to the gendering of science.

Still another area that has received considerable attention in the eighties
and nineties revolves around the linguistic context of Victorian science. In
her Darwin’s Plots ([1983] 1985), Beer examined the way in which evolu-
tionary theory was assimilated and resisted by novelists like Eliot and Hardy
and concluded that during the Victorian period there existed a shared dis-
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course, which allowed ideas, metaphors, myths and narrative patterns to
move “rapidly and freely to and fro between scientists and non-scientists”
(Beer 1985, 7). Levine pursued a similar approach in his Darwin and the
Novelists (1988), where he discussed Dickens, Anthony Trollope, Hardy,
Joseph Conrad, and other writers indirectly influenced by Darwin. For Le-
vine, the Victorian novel is the “cultural twin” to the project of Victorian
science (Levine 1988, vii). The ideals of Victorian science —truth, detach-
ment and self-abnegation— were echoed in the great aesthetic ideals of Vic-
torian writers. “The Victorian novel,” Levine declared, “clearly joins with
science in the pervasive secularizing of nature and society, and in the explo-
ration of the consequences of secularization that characterized mid-
Victorian England” (Levine 1988, viii). Beer’s and Levine’s work has stimu-
lated historians of science to look for the two-way traffic that exists be-
tween Victorian science and literature, in particular in the language, ideas,
and even structure of scientific texts.

The field of the contextualist history of Victorian science, then, is
marked by tremendous diversity. Scholars working in the field can disagree
on the emphasis to be placed on different contexts, whether they be class,
imperial, gender, or linguistic contexts. The recent interest in scientific
practice and the audience for science, which will be explored at length in
this volume, offer substantially different and sometimes conflicting ac-
counts of context as well. However, the excitement of exploring new con-
texts of science may eventually give way to the need to see how they all fit
together. After all, the historical actors who lived within these contexts
may not have seen any conflict in living simultaneously within the multiple,
overlapping contexts of one culture. Whereas modern scholars find it nec-
essary to isolate a particular context in order to study the complex interac-
tion with science, Victorian scientists, and those intellectuals and members
of the popular reading audience who were influenced by science, may have
seen all of these contexts as part of a single, seamless web.

The chapters of this volume reflect the diversity in the field. The authors
examine the varied contexts of Victorian science, including its imperial, in-
dustrial, political, gendered, ideological, racist, literary, and religious na-
ture. They also explore many areas within Victorian science, including
biological thought, astronomy, field theory in physics, probability theory in
mathematics, political economy, scientific nomenclature, instruments, lab-
oratories, measurement, fieldwork, and the popularization of science. This
book differs in many ways from eminent collective works on Victorian sci-
ence which appeared in the past. Appleman, Madden, and Wolff’s 1859:
Entering an Age of Crisis (1959) limited its focus to one context—
religion—and many of the essays were informed by the now outdated no-
tion of warfare between science and religion. Likewise, Inkster and Mor-
rell’s Metropolis and Province (1983) dealt with one particular context of
British science, the social, and actually concentrated on an earlier period.
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Though more interdisciplinary than the other collections, Knoepflmacher
and Tennyson’s Nature and the Victorian Imagination (1977) and Paradis
and Postlewait’s Victorian Science and Victorian Values (1981) both em-
phasized literary perspectives. Moore’s History, Humanity and Evolution
(1989) is closest to this collection in its contextualist spirit, but it is in-
tended to zero in on the history of evolutionary thought.

The book is divided into three sections, which reflect the areas of re-
search currently among the most important in the field. The chapters
in part 1, “Defining Knowledge,” examine how Victorians answered the
question, What is science? As the authority of science grew during the
nineteenth century, it became increasingly important for intellectuals, sci-
entists, and social groups to fix the boundary between legitimate and ille-
gitimate scientific knowledge and to locate themselves firmly within the
domain of scientific orthodoxy. In this section the authors will address such
topics as demarcation disputes involving mesmerism, phrenology, and spir-
itualism, biology and politics, literary challenges to scientific models of
truth, the defining of knowledge so as to exclude women from science, the
use of mathematics as a standard of knowledge, and the evolution of the
principles of political economy. As these essays reveal, the protean quality
of Victorian science persisted even as the professional characteristics with
which we are familiar today became slowly established. But a sharply de-
marcated community of scientists working within specialized disciplines
like biology and physics did not exist until the 1870s at the earliest. Al-
though a number of the chapters refer to “biologists,” “professionals,” and
“scientists” in the period before the final decades of the century, these
terms are to be taken as legitimate anachronisms that convey to a contem-
porary reader features of Victorian science in the process of coming into
being.

Chapters in part 2, “Ordering Nature,” address the issue of audience, or
the question, For whom is science written? How does the concern to reach
a particular audience—whether it be women, the popular reader, the
working class, or supporters of racism —lead scientists and intellectuals to
read into nature a variety of messages charged with ideological signifi-
cance? The title of the section signifies both the Victorian notion of nature
as embodying an orderly system of necessary laws that have crucial implica-
tions for understanding the social order and the contextualist historian’s
perception of scientists as imposing this order on nature in accordance
with their own vision of society.

In the final part, “Practicing Science,” the authors examine the impact of
various contexts on the way science was actually practiced during the Vic-
torian period. How did precision instruments, systems of measurement,
the use of the camera to represent reality, the development of scientific no-
menclature, and the conventions of doing fieldwork discipline the senses
and configure the ideas of Victorian scientists? How did practical problems
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posed by new technological projects interact with contextual factors to
mold the direction and content of Victorian science?

Young once wrote that at the “heart of its science we find a culture’s
values” (Young 1985, 125). We have tried in this volume to explore the
heart of Victorian science and have found ourselves coming face to face
with the soul of Victorian culture. For scientific, theological, philosophical,
and ideological issues are all a part of a common cuiture. In defining knowl-
edge, human cultures often define themselves; by ordering nature to con-
form to a particular pattern, scientists and intellectuals frequently reveal
the social order for which they yearn; and in the process of practicing sci-
ence, of measuring, experimenting, and controlling phenomena, we not
only find nature but also encounter ourselves as inquisitive, social, and po-
litical beings.
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Defining Knowledge: An Introduction

GEORGE LEVINE

The chapters gathered in this section all see science in culture. They try to
understand early Victorian science not only as sets of procedures for find-
ing out what the natural world is really like but as human interventions in
continuing political, social and religious struggles. On these accounts, sci-
ence is no monolithic entity: always in process of becoming, its boundaries
are never absolute, its definition never certain. Its contents and methods
are never “innocent,” never without influence from other nonscientific en-
terprises, and never to be understood without reference to particular his-
torical perspectives and contexts. We are concerned here not with the
standard histories of the period, with their important but by now all too
thoroughly worked discussions of such important thinkers as John Her-
schel, his good friend William Whewell, and Whewell’s not-so-good friend
John Stuart Mill. This is not a section primarily given to the history of ideas,
although ideas figure importantly, but with the history of ideas in cultural
context.

While each chapter makes its argument with a particularity that force-
fully demonstrates the connections between science and culture, each
tends to suggest in a different way that the boundaries are always problem-
atic. Whereas many scientists and even some philosophers of science hold
out for the idea that science works primarily through the internal con-
straints of the discipline, these chapters all assume the inadequacy of this
view. Science, they suggest, is always involved in the largest issues engaging
the people and societies from which it emerges, and even the most individ-
ual of its achievements can be understood fully only through a wider under-
standing of a common cultural context. What emerges from these views of
science is, therefore, rather less neat and well ordered than conventional
histories of science or of particular disciplines: here mathematics, proba-
bility theory, evolutionary biology, and political economy are, each in its
own way, embedded in the context of their cultures and societies.
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The importance of boundaries to these chapters is manifest: between
science and politics, science and religion, science and pseudoscience, ex-
pert and nonexpert, orthodox and unorthodox, the material and the tran-
scendent, the material and the psychological. That importance is almost
invariably shown to be complicated by the arbitrariness and inadequacy of
border categories. While for the scientists involved, the establishment of
borders was of enormous practical consequence (Margaret Schabas points
out how in mathematizing economics, for example, Alfred Marshall in ef-
fect barred the gate of the discipline to amateurs), the analyses in these
chapters, following much other contemporary work in the history and soci-
ology of science, shows that they do not hold.

As a consequence of this contextual approach to science, it seems partic-
ularly useful to think about these studies in the light of a nonscientific, per-
haps even antiscientific text of the first third of the nineteenth century, the
opening of Thomas Carlyle’s crucial Sartor Resartus (1831). The first pages
of that book are full of science; indeed, in its fictional self-construction, it
affirms itself as a scientific enterprise —an enterprise that, as Teufelsdrockh
and the Editor suggest, incorporates and transcends all scientific sub-
disciplines. That enterprise is the study of humanity not from the perspec-
tive of natural history, or anatomy, or biology, or political economy, or even
psychology, but from the perspective of “clothes.” Working out of this
large irony, Carlyle’s book is an almost perfect medium for raising, testing,
confirming, or complicating the questions and arguments that these chap-
ters engage in their attempts to consider the relations of Victorian science
to culture.

The fictitious Editor of Sartor Resartus begins by praising— perhaps—
his culture for the way in which it has borne “the Torch of Science,” to
illuminate every nook, cranny, and “doghole in Nature.” Only because sci-
ence has been so pervasive can he then go on to wonder why, nevertheless,
there has been so little written on “Clothes.” It is significant that Carlyle
here virtually opens his career as independent writer and thinker by re-
sponding to the omnipresence of science, fast becoming a dominant mode
of knowledge and a practical influence on what people thought, what they
did, how they lived. Carlyle cannot imagine science divorced from-moral,
social, and even political issues.

Sartor’s significance for this volume has to do with its centrality to the
intellectual and moral developments of Victorian culture and, in particular,
with its timing: it is roughly contemporary with Herschel’s influential Pre-
liminary Discourse on the Study of Natural Philosophy ([1830] 1987),
with the founding of the British Association for the Advancement of Sci-
ence and Whewell’s coining of the word “scientist,” with the very struggles
over intellectual authority traced here by Alison Winter and Martin Fich-
man, and with Whewell’s voluminous and enormously important works
History of the Inductive Sciences (1837) and Philosophby of the Inductive
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Sciences (1840). Carlyle’s voice seems to enter on the side of the “human-
ist” opposed to the “natural philosopher.” But what matters most for this
volume is that he sees science as the necessary starting point even for spiri-
tual regeneration. Sartor also belongs to a tradition of irony both about and
from the perspective of science (a tradition James Paradis very usefully ex-
plores in his essay). “Science” emerges from Sartor laden with ironies, so
laden, indeed, that the question of its importance and validity remains unre-
solved. While Herschel and Whewell —followed by Mill in his System of
Logic: Ratiocinative and Inductive (1843)—were affirming the impor-
tance of science as intellectual, moral, and religious endeavor and wrestling
over how it could best be done, Carlyle was taking its pervasiveness for
granted and putting its coherence and morality to question. In its counter-
movement to these foundational texts of the 1830s and 1840s, Sartor
Resartus suggests that early Victorian science was triumphant and omni-
present, yet also troubling, and under the gun:

Our Theory of Gravitation is as good as perfect; Lagrange, it is well
known, has proved that the Planetary System, on this scheme, will en-
dure forever; Laplace, still more cunningly, even guesses that it could
not have been made on any other scheme. Whereby, at least, our nau-
tical Logbooks can be better kept; and water-transport of all kinds has
grown more commodious. Of Geology and Geognosy we know
enough, what with the labours of our Werners and Huttons, what
with the ardent genius of their disciples, it has come about that now,
to many a Royal Society, the Creation of a World is little more myste-
rious than the cooking of a dumpling; concerning which last, indeed,
there have been minds to whom the question, How the apples were
got in, presented difficulties. Why mention our disquisitions on the
Social Contract, on the Standard of Taste, on the Migrations of the
Herring? Then, have we not a doctrine of Rent, a Theory of Value; Phi-
losophies of Language, of History, of Pottery, of Apparitions, of
Intoxicating Liquors? Man’s whole life and environment have been
laid open and elucidated; scarcely a fragment or fibre of his Soul,
Body, and Possessions, but has been probed, dissected, distilled, des-
iccated, and scientifically decomposed: our spiritual Faculties, of
which it appears there are not a few, have their Stewarts, Cousins,
Royal Collards: every cellular, vascular, muscular Tissue glories in its
Lawrences, Majendies, Bichats (Carlyle [1831] 1937, 3-5).

The triumph of science and the traditional humanist critique are both im-
mediately visible. Yet beyond those alternatives the ironies finally leave ev-
erything where, it seems, our own advanced intellectual culture likes to
find them, undecidable.

It would be difficult to summarize the ways in which the questions
raised in the chapters included in this section are shadowed forth here. The
passage is about establishing boundaries (and about the virtual impos-
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sibility of doing so) —boundaries disciplinary, moral, scientific; it is about
the degree to which the scientific (read also here “analytic” and ~empiri-
cal™) can provide an adequate description of the world and address the
most important issues engaging human minds, hearts, and pocketbooks; it
is about the question of, or the absence of, hierarchy, and about what con-
stitutes scientific —that is, intellectual —authority; it is about the way scien-
tific study was implicated in political and indeed imperial concerns; it is
about what science mayv be leaving out or where it is not relevant (consider
the debate about religious authority discussed by Joan Richards, for exam-
ple). And it sets up that very tension between appearance and reality that
Paradis discusses as central to the whole ironic enterprise of nineteenth-
century literature and science. Whereas the great apologists for science —
Herschel. Whewell. William Hamilton, in particular—see science as re-
flecting and discovering the divine, Carlyvle seems to wonder whether sci-
ence can possibly reveal God or, in its radical inconsistencies, shadow him
forth. There is no “system of logic™ here. As the passage plays over the var-
ious fields of science rooting out fact, it implies that fact is determined by
consciousness. by the way the Editor and his readers can be understood to
value the materials of science. And of course, because the passage is unre-
lentingly ironic. it opens far more questions than could be summarized
here. while it entirely refuses to allow readers a point of stability from
which to view the scientific panorama. Everything is satirized and literal at
the same time. Self-evidently. Sartor Resartus belongs in the tradition of
Swift's critique of science. Or does it?

The word “science ™ here still implicitly carries the pretechnical meaning
of any systematic study. but technical meanings surface early: many of the
investigations listed are concerned with technological and biological appli-
cations. vet they also carry over into philosophy and theory, into aesthetics.
economics. and political science. In the early 1830s the power of science is
contemporary with its multiplicity and pervasiveness. Could it. as John
Stuart Mill. following Auguste Comte. argued. apply to the study of human-
ity as well as of nature? Whewell thought not: Carlvle thought not. too.

To the oddly innocent soon-to-be Editor of Teufelsdrockh's papers. all
this scientific activity. which he if not Carlyle takes as wonderful. suggests
no coherent notion of science as a culturally unified discourse or material
project. Carlvle's ironic flattening out of the different levels of scientific dis-
course. the work of Newton and Laplace. for example. given no more em-
phasis than work on herring migration and apparitions. raises questions
about the status of science by failing to acknowledge boundaries. defini-
tions. distinctions. by refusing to recognize the differences among quack-
ery. trivia. and "natural law.” Implicitly. the claim is that the culture cannot
make the distinctions. As Alison Winter points out. the very identification
of a subject for scientific investigation becomes a question about the nature
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of disciplines themselves. As Carlyle raises such questions, he questions
all of science as well.

Paradis’s discussion of satire and irony points to the way such question-
ing implies a strong distinction between the activities of science and the
ultimate nonmaterial realities that, implicitly, we are to value more. (In the
light of Joan Richards’s chapter, it is interesting to note that Laplace be-
comes an object of satire, but Herschel does not.) Carlyle’s irony, even as it
derives from a strong sense of the limitations of science, corrosively, like
deconstruction itself, works against boundaries. Here it seems to affirm the
superiority of humane culture over scientific, but there is no space in the
language to treat the humane unironically. How can that extramaterial
essence —if that is what it is—be embodied in clothing any more than in
herring? The very absurdity of talking about clothing as though it were the
“tissue of all tissues,” while it may leave open some space for a symbolic
reading, puts both the idea and its articulator into question. The double
edge of this kind of writing, emphasizing continually but unstably the dis-
parity between appearance and reality, is, as Paradis asserts, consistent
with the effects, though not of course with the projects, of science. As
Dwight Culler many years ago brilliantly associated Darwin’s world view
with a totally counterintuitive and ironic vision, and thus in particular with
the characteristics of late-nineteenth-century writing, so Carlyle’s passage,
like science, exposes disjunctions and makes irony the dominant means by
which scientific activity might be understood —if “understood” is the word
to describe what happens here (Culler 1968).

In any case, the passage, its juxtapositions implying disjunction, con-
firms Alison Winter’s point that by the 1830s there was “a dizzying variety
of . . . arenas in which science was practiced and communicated.” If one
wants to complicate the picture of science as homogeneous, here is a place
to start. The ironies depend on the recognition that there is indeed a dizzy-
ing variety of activities thought of as scientific; this variety is part of the
problem, part of the culture’s failure to make sense of itself in the very act of
making sense of everything. Implicitly, I would argue, the passage suggests
a project that unites those committed to a traditional religious view of the
world and, oddly enough, those who, from varying scientific perspectives
of the kinds discussed in the chapters gathered here, have displaced that
view with science and scientific method: the project of turning multiplicity
into unity, of making sense of the world by locating something like a “tissue
of all tissues” — god or natural law or probability.

Carlyle’s work is propelled by precisely that longing for coherence and
meaning that the critical strategies of current cultural studies reject or
deny, while at the same time his writing itself fairly glimmers with recogni-
tion of its possible delusiveness. There are ironies here at the expense of
the quest for law that dominates all of these scientific enterprises. It is not



20 Defining Knowledge

only that the “laws” of science cannot begin to adumbrate the ultimate co-
herence that a living God could provide (Carlyle’s own ambivalence about
God is manifest in his ironic mode). It is that the laws themselves are so
obviously not unified and coherent, whatever philosophers might want to
make them.

But Carlyle’s effort at coherence seems to reflect a fundamental disen-
chantment with the traditional notion of design. That Paleyesque notion,
adopted by Herschel and tightly allied to strict rational, analytic argument,
was no longer satisfying even to Whewell, as Richards demonstrates. Cer-
tainly, Carlyle, with his Romantic and irrationalist views of the way the
world worked, could find no spiritual satisfaction in it. So the “order” of
science becomes in Sartor Resartus a mad jumble of incompatible activ-
ities indistinguishable from quackery, from “bad science.” Carlyle’s project
might then be thought of as parallel to the Laplacian project: the attempt to
achieve certainty in a world of multiple perspectives, a world apparently
driven by chance. Reliance on rational coherence leads to Carlyle’s mock-
ing description of Laplacian determinism as the view that the world “could
not have been made on any other scheme.” Faith in rational coherence
seems to drive probabilism as well as mysticism, and does so too in Joan
Richards’s chapter.

Carlyle’s strategy, through his somewhat ingenuous Editor, is to use that
dizzying diversity of science to demarcate a world to which the activities of
science are in fact irrelevant —irrelevant because science as it is imagined
here is attempting through theory and method to account for the material
world in ways publicly and universally applicable, and in so doing is missing
what Joan Richards recurs to and concludes with, “the mystery.”

The mystery keeps reappearing in these chapters, as the problems of
perspectivism and subjectivity become unavoidable. Out of sympathy as
Carlyle was with utilitarianism and the sort of economic thinking Margaret
Schabas finds in Mill, and unhappy as he was with Laplace’s sense of the
complications of probability, and, certainly, disgusted as he would be with
the way all of these chapters emphasize that matters other than fact signifi-
cantly determine science, his work allows the mystery all of these unlikely
colleagues share. The personal, the subjective, becomes the condition, too,
for the ironic. Things are not what they seem. They can not be reduced to
order and logic and analytic precision. The boundary between the analytic
and the “psychological” is also the boundary between the hard scientific
and the mysterious. That boundary breaks down everywhere in these chap-
ters and in Carlyle’s prose. In accounting for everything, science ends by
accounting for nothing that Carlyle thinks really important— certainly not
for what the Editor calls “the grand Tissue of all Tissues, the only real
Tissue.”

Carlyle belongs with Whewell to the British movement that rejects one
fundamental element of Paleyan natural theology: the assumption that a sci-
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entific look at the material world will reveal its divine sources. At the same
time he holds firmly to the reality of the divine. It is not that Carlyle denies
the centrality of the material in issues of deep human import; rather,
he rejects the idea that strictly rational and systematic study can get at
the moral and spiritual. (There is virtually no literal connection between
Carlyle and Whewell, but their mutual interest in German Romantic philos-
ophy might account for their few intellectual similarities.) These issues pro-
duce strange bedfellows. Even John Henry Newman'’s probabilist thought,
to which Joan Richards refers, connects significantly with Carlyle’s Roman-
tic organicism. Carlylean satire of science produces something akin to the
world evoked by Newman (whom Carlyle accused of having the brain of a
moderate-size rabbit) when he looks at it with the eyes of mere scientific
reason: it is a vision to “dizzy and appal” (Newman [1864] 1967, 217).

Seeing Carlyle’s boundary work as a reverse image of the natural philoso-
phers’ own helps illuminate what was culturally at stake in these boundary
wars, not only for the most famous of the promoters of science —Herschel,
Whewell, and Mill—but for the developing army of quasi-professionals and
for the literate public at large. Sustaining the mystery, Mill’s antirational an-
athema, for example, made possible justification of certain kinds of social
and spiritual hierarchies that were threatened by Laplacian (French Revolu-
tionary) rationalism. In British eyes rationalism and materialism and the po-
tential violence that led to the French Revolution were connected. This
kind of connection, central to Adrian Desmond and James Moore’s discus-
sion of evolution as it was taken up and, as it were, bourgeoisified by Dar-
win, is important both to Joan Richards’s discussion of probability theory in
Britain and to Martin Fichman’s discussion of the relation between evolu-
tionary theory and politics (ending with Wallace’s reversion to a kind of
socialism) (Desmond and Moore 1991). At the same time, the “revolution-
ary” aspects of materialist, or quasi-materialist, science contained their own
rather nonrevolutionary implications within the established institutions of
science. So Evelleen Richards shows that despite the attractiveness of evo-
lutionary science in many respects to important Victorian women intellec-
tuals, science too had its politics of exclusion and hierarchy. There was no
recognized important place for women, either as practitioners or as active
subjects.

Carlyle’s mystifications, we know, while they made possible important
critiques of “rational” political and economic reforms, ultimately con-
firmed a kind of intellectual anti-intellectualism, an ethic of industrious anti-
industrialism, and deference to political authority. These helped mark the
lines of resistance to the intellectual imperialism of science, but at the same
time they deeply influenced the direction that British science would fol-
low, not only into Darwin’s evolutionary theory but into Augustus De Mor-
gan and Robert Ellis’s taming of probability. It is no small point that, as
Frank Turner long ago showed, John Tyndall found Carlyle’s ostensible hos-
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tility to science no obstacle to his inspirational significance for scientists
(Turner 1975). The critique need not be seen as incompatible with the sci-
ence so long as the boundaries of authority continue to be drawn between
the public and the private, the material and the mysterious. Allowing for
the significance and power of the mystery while at the same time claiming
imperial sway over all of “nature,” scientists could remain fairly comfort-
ably within traditional social and spiritual organizations and at the same
time employ the rationalist methods of revolutionaries in dealing with stars
or the ether or bacteria.

Looking at these chapters collectively, one finds a whole set of Carlylean
possibilities dramatized. It is not only that they assume that the move to-
ward disinterest is a move toward self-authentication and professionaliza-
tion rather than toward some universally detectable truth, but consistently
these essays show that on the one hand the margins established to make
distinctions are arbitrary—so Martin Fichman argues that the borders be-
tween politics and biology are permeable—and on the other that unifor-
mity yields everywhere to multiplicity.

Here, then, the arguments for social construction are made most force-
fully by close historical examination of several developing disciplines.
Alison Winter, breaking down the distinction between real and fake sci-
ence, makes a strong case that orthodoxy got established not by being right
about nature but, as in the case of William Benjamin Carpenter, by careful
marshaling of experts who ultimately determined what being right could
mean. Here as throughout these studies, the particularities of contingent
social and personal structures become more important to scientific defini-
tion than epistemological correctness. Messiness is part of the picture our
science studies produce with some consistency as they almost invariably
undermine or revise orthodox readings of the history of science. It is a mes-
siness that Carlyle would have recognized, although, unlike the essayists
here, he would have continued to insist that somewhere we should be able,
mysteriously, to locate that tissue of all tissues that unites all apparent inco-
herences in organic unity. This section, it should be clear, does not attempt
to produce that kind of tissue.
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The Construction of Orthodoxies and Heterodoxies
in the Early Victorian Life Sciences

ALISON WINTER

Over the past fifteen years, a number of important studies have developed
an account of early Victorian scientific leadership by the “gentlemen of sci-
ence” (Morrell and Thackray 1981; Rudwick 1985; J. A. Secord 1986). Indi-
viduals such as Charles Lyell, Adam Sedgwick, William Whewell, and John
Herschel were members of a well-defined group. They endorsed the holy
alliance of the established church with natural philosophy, were suspicious
of French materialism, and regarded plebeian and “amateur” science, when
not carried out under their supervision, as dangerous. In these important
respects they were united. Moreover, they were clearly demarcated from
their subordinates and from the general public. This account is still funda-
mental to our understanding of Victorian science, but the picture is becom-
ing increasingly complex.

Itis no longer possible to regard the gentlemanly community as homoge-
neous, or even as necessarily typifying what science and nature meant to
other early Victorians. Over the past decade we have come to appreciate
that scientific communities were less defined than was hitherto assumed,
and that definitions of science itself were very fluid during these years. Early
Victorian science was volatile and underdetermined. People could not
agree about what one could safely claim about natural law, nor was it ob-
vious when, where, and to whom such claims could be made. What were
the implications of this more fluid, chaotic state of affairs for the formation
of a public scientific identity?

The launching of the physiologist William Benjamin Carpenter’s scien-
tific career is a particularly revealing example of how the status of “ortho-
dox” or “heterodox” came to be accorded to individuals and their work in

I'would like to thank the following for useful discussions relating to this chapter: Katherine
Anderson, Kevin Gilmartin, Adrian Johns, George Levine, Bernie Lightman, James Moore, Mac
Pigman, Robert Richards, Simon Schaffer, Anne Secord, and James Secord. Research for this
chapter was made possible by the generous support of the California Institute of Technology.
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this period. As a young researcher in the late 1830s, Carpenter entered the
field of physiology at a particularly tumultuous time and wished to stake
claims in a particularly sensitive area. He used a variety of strategies to try to
construct a prestigious and stable context for his work. Eventually, he suc-
ceeded in gaining a reputation for himself as legitimate whereas many of his
colleagues did not. His story reveals some of the specific resources scien-
tists could seize upon in their efforts to influence how their work would be
received and understood. It also illustrates the significant degree of ambi-
guity that could surround the status of a new claim or practitioner.

I

The 1840s were characterized by a heady optimism about the powers and
achievements of scientific inquiry. Britons seemed to be annexing a huge
range of new terrains, not only in the exploration of new territory like the
Arctic and Africa, but also in other new “realms.” They mastered the history
and future of living things, for example, and the invisible interplay of natu-
ral forces (S. F. Cannon 1978, chap. 3). These advances, and the confidence
they inspired, suggest a characterization of an assured scientific elite en-
gaged in ever-increasing mastery of nature. This portrayal would seem to be
borne out by the fact that many of the fields, institutions, and structures of
scientific organization we now retrospectively regard as modern appeared
for the first time during these years or shortly thereafter. Examples would
include the term “scientist” itself, the disciplines of physics and biology
(among others), the founding of the British Association for the Advance-
ment of Science, and the reformed Royal Society. However, there now ex-
ists a substantial body of work on the social history of Victorian science that
makes it impossible to accept such a picture at face value.

‘We now know that the practices, practitioners, contexts, and audiences
that existed for early Victorian science were extremely diverse —far more
so than their eighteenth-century predecessors. By the late 1830s and 1840s
there was a far wider range of specialist journals and societies, and a dizzy-
ing variety of other arenas in which science was practiced and communica-
ted (Altick 1978; Morrell 1976; Morus 1991; Porter 1978). Indeed, the very
phenomena that might seem like signs of the consolidation of orthodoxy in
science, such as the increase in specialization in various fields, may be un-
derstood differently. Specialization caused intense concern that scientific
communities, far from becoming united, well defined, and authoritative,
were actually growing more diverse and even chaotic (Yeo 1984; Porter
1978). Moreover, this period is well marked by movements such as phre-
nology and mesmerism, which have been polemically termed “pseudo,”
“alternative,” or “heterodox” science and, in medicine, “quackery.” This di-
versity indicates that there may have been as many ways of defining proper
science as there were constituencies for science. Moreover, sciences we
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now retrospectively regard as heterodox or marginal cannot be considered
unambiguously to have held that status at a time when no clear orthodoxy
existed that could confer that status upon them.

There are two areas that have been particularly revealing of the varieties
and status of supposedly heterodox scientific projects: the study of “radi-
cal” sciences and of the so-called alternative medical practices. Take first
the radical evolutionary campaigns that flourished during the 1830s. They
present some of the most fruitful areas for the study of the politics of Victo-
rian natural law because of the explicit political claims they could be used
to support, and because of their variety. Radical evolutionary projects have
been portrayed as alternative options for individuals hostile to more conser-
vative lines of scientific explanation. Long before Darwin’s Origin of Spe-
ctes (1859), and even before the publication of Chambers’s Vestiges of the
Natural History of Creation (1844), radical artisans adapted evolutionary
thought to give a blueprint in natural law for their socialist and cooperative
projects.

Jean-Baptiste Lamarck’s doctrine of the inheritance of acquired traits
helped radical evolutionists argue that the environment surrounding an or-
ganism induced individual changes that could eventually transform a whole
population. When this argument was applied by radicals to the develop-
ment of human society it provided a useful piece of ammunition against a
variety of liberal arguments. For instance, radical evolutionary projects
could be used against representations of nature and society that were in-
debted to Thomas Malthus’s claims (about the likelihood that uncontrolled
population growth would outstrip food supply). Such representations un-
derpinned the items of 1830s government policy that were most detested
by working-class radicals, such as the New Poor Law of 1834 (Desmond
1987). There was also a middle-class radicalism in the evolutionary projects
of a number of individuals. The most prominent of them was Robert Grant,
whose comparative anatomy put forward the notion of a single law struc-
turing all of nature, in self-<conscious opposition to more conservative and
traditional portrayals of a Creation the constituent parts of which had been
individually designed by God (Desmond 1987, 1989b).

Historical reconstructions of these endeavors, then, portray the natural
history of the 1830s and 1840s as underpinning, and underpinned by, rival
visions of a healthy polity. Related historical accounts have developed a pic-
ture of how competing projects in the life sciences supplied pedigrees for
the conservative, liberal, and radical agendas of their advocates. One classic
account has suggested that the political fault lines in early Victorian life sci-
ences can be traced according to whether individuals stressed “imma-
nence” or “transcendence” in explaining vital phenomena (Jacyna 1983).
The former notion —that life and activity were an essential, inherent part of
the organic world—lent itself to stances which were vulnerable to charges
of materialism. Conversely, portrayals of “transcendence,” which claimed
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that life was something superadded to nature, breathed into it by God,
could be used to defend a traditional account of the moral and natural or-
der. These alternatives had been the subject of famous debates by the physi-
ologist William Lawrence and the surgeon John Abernethy in the 1810s.
The two men disputed whether the faculties of mind were no more than
the results of organic processes (as Lawrence argued) or there was some
transcendent substance or property superadded to organic matter that was
the locus of vital power (as Abernethy claimed) (Jacyna 1983, 312-16).
More generally, historians both of the life sciences (Jacyna 1987; Desmond
1987, 19894, 1989b) and of religion (Hilton 1988) have shown that scien-
tific projects associated with these rival perspectives were integrated in ri-
val concepts of the moral order. According to this literature, Victorians
could choose between two broad conceptions of the theological and moral
order: a monistic or materialistic representation of the world, on the one
hand, and, on the other, a world in which spirit and matter are separate
(Hilton 1995).

The various studies described above complement each other in describ-
ing various facets of a world in which politics mapped onto nature and vice
versa. Evolutionary radicals, utilitarians, and evangelicals were far apart
from each other ideologically, but these accounts place them in the same
intellectual framework. They differed strikingly in the claims they wished
to make about the natural world, but they operated within the same logical
parameters. In effect, they took part in the same debate, since their claims
could confront each other head-on. If one combined such claims to pro-
duce a more general account of what kinds of knowledge counted as legiti-
mate and valuable among different constituencies of Victorian society
(something that the authors of these works refrain from doing), a map of
natural knowledge in some scientific projects could look like a map of polit-
ical positions in Victorian culture.

While these studies have overwhelmingly demonstrated the political sig-
nificance that could be attached to claims about nature, it would be a mis-
take to conclude from any part of this literature that any single framework
that opposes rival ideologies or class orientations (such as radical versus
conservative sciences, or gentlemanly versus artisanal projects) would suf-
fice as a means of categorizing the heterodox and orthodox constituencies
of early Victorian science. For example, we have come to appreciate —
partly as a result of these studies themselves— that conservative thinkers
felt themselves to be under threat from within the community of gentle-
manly natural philosophers as well as from without by widespread material-
ism. In view of these and other factors, it is clear that there were greater
and more significant differences among the “gentlemen of science” than
was once supposed (Desmond 19895: Bloor 1983, 612-19; J. A. Secord
1991; Desmond and Moore 1992). Moreover, even texts that have tradi-
tionally been portrayed within histories of evolutionary theory as having
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been received as materialist by early Victorian audiences—such as Robert
Chambers’s anonymous Vestiges—had, it is argued, any number of pos-
sible political associations. This is indicated for Vestiges by the diversity of
individuals who were speculated to have written it. For instance, the politi-
cal commitments of putative authors of Vestiges ranged from radical Tory
to Benthamite (J. A. Secord forthcoming, chap. 5; Chambers 1994, xxviii-
xxix). This fluidity is significant, of course, because one’s religious and po-
litical orientation was crucial to how one defined oneself and how others
defined one as a natural philosopher. Such diversity would therefore sug-
gest that there flourished a range of conflicting definitions of proper sci-
ence. It is therefore dangerous to use specific views about the natural order
as a straightforward test to tell the “insiders” from the “outsiders” of sci-
ence, to tell the “orthodox” from the “heterodox.”

A second literature that reveals the ambiguities surrounding the defini-
tions of legitimate knowledge and scientific practice is the social historical
study of the so-called alternative sciences and medical therapies. Much of
this literature complements the studies of radical science mentioned
above, but there are some important differences. We now know that a num-
ber of Chartists and Owenites were at one time or another mesmerists,
phrenologists, spiritualists, herbalists, and homeopaths and that they im-
bued their projects with political significance (Harrison 1987; Barrow
1991; Shapin 1979; Winter 1991, 19944). The itinerant artisan mesmerist
Spencer Timothy Hall, for instance, argued that his ability to create the mes-
meric trance (and thereby both to heal the sick and to reveal new truths
about the mind) demonstrated that knowledge was not to be considered
the property of the “professional” classes but rather accessible to the “com-
mon man” (Winter 1994a). Alternative knowledge and practices could
serve as a validation of ongoing political projects. During the decline of
Chartism and related campaigns after the late 1840s, they could also pro-
vide a repository for frustrated political ambitions (Barrow 1980, 1986; Har-
rison 1979).

But the literature on alternative medical therapies also reveals that ex-
plicitly ideological concerns did not necessarily have to be the dominant
factor in the appeal and character of many supposedly heterodox sciences.
The claims such sciences made about nature did not always lend them-
selves to metaphorical or literal political lessons. Moreover, individual alter-
native projects facilitated a range of conflicting political interpretations.
For instance, a crucial component of these sciences was often their acces-
sibility to new practitioners. Their popularity might be influenced by a per-
ception that they were not already identified as the domain of skilled
experts or elite communities. It was particularly important that their funda-
mentals could be quickly learned (Cooter 1984; Winter 1994a). The crucial
attribute of certain sciences, therefore, could be characteristics that made
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Figure 2.1 A standard posture for
producing the trance. (From Davey
MESMERIZING. 1854.)

them less the property of professionals and more accessible to anyone.
While these attributes could complement a politically radical agenda, they
did not necessarily have to accompany it.

Mesmerism is again a good example. Radicals found useful the notion
that mental phenomena could be provoked and managed by a physical
force emanating from an individual. For them, it substantiated claims about
the materiality of the mind and the broader radical platform this material-
ism helped to support. Moreover, because mesmerism was an experimen-
tal science, the sight of one person placing another in an altered state of
mind could add force and immediacy to these claims (figure 2.1). But mes-
merism was popular not only with radical lecturers, but also with Tory
Evangelicals, Whig aristocrats, middle-class utilitarians, and other disparate
groups. These different constituencies offered conflicting explanations for
the phenomena, each of which had different implications for how one por-
trayed the nature of human relations. Consequently, when a mixed group
viewed a mesmeric display, its members gave rival explanations for what
they saw. Mesmerism could be the leveling force that, once establishing the
materiality of mind, would supply the epistemological foundation for a
democratic society. Alternatively, it could provide a pedigree in natural law
for traditional relations of rank or spiritual guidance when an aristocratic
mesmerist subdued a servant or a preacher a member of his flock (Winter
19944, 335-36; 19945, 81).
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Mesmerism was debated not only in aristocratic homes and provincial
lecture halls, but also in those institutions and forums that were designed to
be places where the future state of science was to be determined. For in-
stance, in 1837 - 38 an intensive series of increasingly public experiments in
animal magnetism took shape at the hospital of the recently founded Uni-
versity College London. University College was intended to be a place
where faculty and students could develop innovative understandings of
natural law unimpeded by the constraints of tradition. It was, therefore, an
appropriate place for the investigation of an exciting but highly controver-
sial new science.

These experiments, led by John Elliotson, professor of practical medi-
cine, raised fundamental issues regarding what kinds of questions could be
asked and answered regarding the relationship between physical forces, in-
cluding electricity and magnetism, and physiological phenomena, and re-
garding whbere they should be answered. Ambiguities regarding the
relations between physical and living phenomena, the nature of the vari-
ously forming scientific disciplines, and the question of where and how
proper scientific research should be carried out made these experiments
both intensely interesting to the scientific and medical community and to
the public and extremely controversial. In the same year, and in fact the
same week in which the mesmeric experiments began to be carried out
publicly, the Royal Society sought to resolve its members’ sense of uncer-
tainty regarding the parameters of various sciences by forming a set of com-
mittees to monitor and guide the development of work in discrete subject
areas of scientific research (M. B. Hall 1984). Many of their members at-
tended the mesmeric experiments taking place at University College
throughout the rest of the year (Winter 1991, 1994a).

The significance of the debates over mesmerism is underlined by com-
parison with other sciences with which historians are more familiar. The
differences between geology and electricity provide another example of
the patchy state of the sciences. One could make a case for the existence of
a clear orthodoxy in the example of the geological community. The Geolog-
ical Society was a gentleman’s club dominated by a discrete coterie. It pro-
vided a relatively disciplined set of contexts for scientific communication
and a specific site at which controversies could be resolved (Rudwick 1985;
J. A. Secord 1986).

If one compares this to the state of research in electricity, the picture
looks very different. Contrast the electrical worlds of William Sturgeon and
Michael Faraday (Morus 1992a). Sturgeon prepared his apparatus and phe-
nomena so as to produce the widest and most spectacular effects and to
show off the piece of technology on display to his paying audiences. In con-
trast, Faraday designed his experiments to conceal the work that had gone
into them and to encourage his audience to look past the piece of apparatus
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at the laws of nature he wanted it to reveal. If one turns to the electrical
production of life by Andrew Crosse in 1836 the picture is even messier
(J. A. Secord 1989a). When Crosse found that insects of the genus Acari
seemed to have been produced by his electrochemical apparatus, he con-
cluded that the phenomenon demonstrated the electrical production of
life. As the controversy over his phenomenon developed, it was not clear
where and by whom it would be authoritatively resolved. It was not even
agreed to which science the experiments belonged.

In each of the above scientific controversies, issues of place, practice,
and audience have been central to the construction of scientific authority
and orthodoxy. In the most rudimentary way, attention to these issues—
which were often related to explicitly ideological concerns but as fre-
quently independent of them —has come to be central to the social history
of science in this period. This literature has broadened historical apprecia-
tion of the extent to which science was undefined in the 1830s and 1840s
by refining our appreciation of what counted as orthodoxies and hetero-
doxies in these years and by documenting the extent to which rival concep-
tions of natural law flourished. While the so-called alternative sciences have
long been portrayed as vehicles of protest for individuals outside cultural
establishments of one kind or another, it has become clear that they had far
more adherents among the so-called scientifically orthodox than we might
have once supposed. For instance, most individuals who encountered
mesmerism —whether or not they approved of it—found that its phenom-
ena forced them to confront fundamental issues about the nature of scien-
tific inquiry.

Controversial projects and bodies of theory, then, did not exist in any
straightforward relationship with “real” or “orthodox” sciences as their
“others.” Fine-grained social histories of these projects have, instead, re-
vealed two surprising attributes. It was often impossible for Victorians to
agree on what counted as illicit or pseudoscience or medical quackery in
specific instances (Morus 1992b; Winter 1991, 1995). And within those un-
defined areas, researchers used their scientific work itself to develop the
basic principles that would underpin that practice. In the variously forming
disciplines, disputes about the nature of their objects were played out as
disputes about how to define those disciplines. Sciences of mind offered
guides (in the case of phrenology, a literal map) to which mental and physi-
ological characteristics gave one the ability to understand the mind and hu-
man behavior (figure 2.2). In physiology, attempts to define the mind were
attempts to define procedures of analysis and experiment; in mathematics,
debates explored the nature of proof and the laws of reason (see Joan Rich-
ards’s chapter in this volume); controversy about problems of forecasting
in meteorology prompted debate about the nature of prediction (Anderson
1994); and models of the relations between the forces of nature coincided



32 Orthodoxies and Heterodoxies in the Life Sciences

Figure 2.2 Frontispiece of Elements of Pbrenology (Combe 1824).

with proposals for how a scientific community should be organized (Morus
1991). Such issues did not preoccupy everyone to the same extent, but they
were present in varying degrees throughout the sciences.

I

Given the degree of uncertainty regarding the parameters of legitimate
knowledge, it should not be surprising that immense uncertainty sur-
rounded the communication of scientific claims. It was not to be assumed
that a set of assertions would be interpreted in the manner in which its au-
thor intended. A particular statement could be taken to have a variety of
readings depending on the context in which it was heard or read. This slip-
periness was particularly true of claims that were to any extent open to
charges of determinism or materialism. Scientific writers dealing with the
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relationship between physical and living or mental phenomena, or positing
the consistent action of natural laws in natural history and throughout cre-
ation, had special vulnerabilities. They needed to be careful in stage-
managing the publication of their claims in order to enculturate readers to
take in what they said in the way they had intended.

Recent studies of scientific correspondence, publishing, reading, and
conversation have shown how much is to be learned by examining the
change in meaning a scientific claim could undergo depending on the par-
ticular context in which it was made or communicated. More generally,
they have revealed the existence and importance of treating particular so-
cial relationships, or conventions of correspondence, as “contexts” of sci-
entific communication in the same way that one might historically examine
the context provided by a scientific institution. Consider, for instance, the
function of correspondence in the work of Victorian mathematicians in
Cambridge and Dublin who, at hundreds of miles distance, could not form a
research school together in the material contexts in which they worked
(Warwick 1995). Their correspondence formed a space for collaboration
that gave specific meaning to the sorts of scientific claims they wished to
make.

An example of how correspondence could restructure a very different
sort of space concerns the communications between artisan naturalists and
elite botanical specialists. Correspondence allowed intellectual exchanges
between gentlemen and artisans to take place in a manner that their class
differences would have made extremely difficult in face-to-face interaction.
The essential role of correspondence in constructing a space in which gen-
tlemen and artisans could collaborate is underlined by cases in which face-
to-face confrontation destroyed relationships that had been carefully nur-
tured through long years of collaboration by post (A. Secord 1994, 396-
97). Similar work is revealing the significance of conversation, soirée cul-
ture, and other forms of interaction (J. A. Secord forthcoming, chap. 5).
More generally, such work broadens our notion of a historical context for
scientific work and sensitizes us to the importance of very specific social
conventions in structuring the meaning and reception of particular scien-
tific claims.

The importance of such conventions indicates the need for closer atten-
tion to the role they played in establishing a particular assertion as orthodox
or heterodox. In particular, it is clear that the way in which one publicized a
scientific statement or the publisher one chose, for instance, strongly influ-
enced how it would be received. But there is much more work to be done
in excavating how the interpretation of a scientific claim could be orches-
trated through the careful use of such conventions. There were surely sig-
nificant (and at present insufficiently understood) opportunities and pitfalls
involved in moving from one forum into another, particularly given the vol-
atile and combative nature of many early Victorian public forums. For in-
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stance, we know that the Geological Society, the X Club (a group of elite
members of the Royal Society who set themselves the task of defining the
relations of the sciences and scientific communities) (Barton 1976; Jensen
1971-72; Morus 1991), and many of the small specialist societies func-
tioned as safe places in which scientists could try out new theories. While
this much is clear, we could profit from knowing much more about how
the course from these spaces into more chaotic public ones was navigated.

In particular we could explore how some places, ostensibly secure, be-
came dangerous despite the best efforts of practitioners who worked
within them. An extreme example is University College and its medical
school. University College was intended not only to allow practitioners of a
single mind to work in concert, but also to make it possible for people
openly and safely to disagree about the nature of the new natural and medi-
cal sciences emerging during these years. But the difficulty many faculty
had in maintaining even a veneer of respectful interaction with one another
demonstrates how difficult it was to establish a forum “for all the talents.”
For instance, the surgeon Robert Liston and the physician John Elliotson
were “at daggers drawn” with each other, and students formed two “poles”
around them. Each of them, for different reasons, hated their colleague, the
physiologist William “the Serpent” Sharpey; he returned the sentiments
(Clarke 1874, 146). University College may be a particularly extreme exam-
ple. However, it does illustrate the explosive possibilities of a space in
which scientists could interact and disagree in pursuing their different pro-
jects without the constant danger of destroying itself (Merrington 1976;
Desmond 1989b).

There are very good examples of how individuals failed spectacularly to
manage their publics in such a way that their work looked legitimate. One
of the most famous is, perhaps, the case of William Lawrence. His Introduc-
tion to Comparative Anatomy and Physiology (1816) was an attempt to
make physiology more lawlike. The work was intended for a small gentry
audience—not a wider and more heterogeneous readership. Later, after
the work was declared blasphemous and Lawrence lost his copyright, the
radical agitator Richard Carlile reprinted it in a cheap paper edition. Car-
lile’s imprint and the lower price dramatically changed the meaning of the
words Lawrence had written, making them definitively materialistic (Butler
1993; Desmond 19895, 217-21; Goodfield-Toulmin 1969).

Other examples include the case of John Elliotson, whose attempts to
stage-manage his research program in animal magnetism in the late 1830s
were a notorious failure (Kaplan 1974, 1982; Winter 1991). During Elliot-
son’s early experiments, and before they became highly public, individuals
such as Michael Faraday, Charles Wheatstone, Dionysius Lardner, and Peter
Mark Roget attended them. To varying degrees, they became involved in
the experimental program and concurred with his conclusions as to the
validity of the notion that a physical force could induce an altered state of
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mind. However, Elliotson’s program unraveled as it became more public.
Some of his most powerful potential supporters backed away over the
following months, partly because they found the experiments hard to
stage-manage and their phenomena difficult to validate. The experiments
became more public, highly prominent in the weekly and medical press,
and harder to control (Winter 1991, 19944). By midsummer of 1838 Elliot-
son’s claims about the relations between physical forces and the mind were
widely represented by the medical press as both materialistic and foolish.
His enemies among the medical faculty made increasingly forceful com-
plaints that the publicity was undermining order in the hospital and harm-
ing the reputation of the medical school. Within a year of beginning his
experiments Elliotson had resigned from University College.

But in the very same year as Elliotson’s fall, a younger and ultimately far
more prestigious scientist, William Benjamin Carpenter, was more suc-
cessfully negotiating his debut on the London scientific stage. Carpenter’s
difficulties exemplify some very common dangers that early Victorian sci-
entists encountered. They also illustrate a very important series of maneu-
vers that individuals could make to establish themselves. Moreover, this
story can be used to make some more general reflections about both the
dangers and the opportunities inherent in the ambiguities surrounding sci-
entific claims in this volatile period.

mx

William Carpenter established himself through his work in comparative
physiology and the physiology of the mind and by the many textbooks he
produced on a wide range of subjects (see bibliography in W. B. Carpenter
1888). He had become established by the 1850s as an exemplary scientific
figure. Centrally concerned to assert the nature of orthodox and heterodox
forms of knowledge and scientific research, he followed William Robert
Grove in asserting the “correlation” of different forces.! He was also associ-
ated with Grove’s project in appropriately different branches of science
and of scientific communities. In debates over mesmerism, spiritualism,
and psychical research, he sought to demarcate the legitimate from the ille-
gitimate experiments and phenomena (W. B. Carpenter 1877). Finally, he
became interested in developing a physiological basis for sound judgment
and reason. He wished to relate this to a model of the proper relations be-
tween an authoritative scientific community and the general public (W. B.
Carpenter 1852, 1874, 1877). Carpenter was not only someone who could

1. The term “correlation” was used to refer to the mutual relations of different forces in
nature, for instance, how one force influenced or could be converted into another. “Correla-
tion” was a useful term because it resisted the reductionist or materialist interpretations that
could easily be attached to such dynamics. On Grove, and for a full explanation of the mean-
ings of “correlation,” see Morus 1991; on Carpenter and correlation see Hall 1979 and [Car-
penter] 1851.
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claim, by the 1850s at least, a fairly secure status within various scientific
communities, but also someone who was active in asserting the very nature
of orthodox and heterodox knowledge.

Yet in 1839, when he launched his career with the publication of a sub-
stantial work, Principles of General and Comparative Physiology, his emi-
nence seemed anything but inevitable. This work promoted a controversial
claim (though hardly an unusual one at this time) about natural law: that
physiology should become as lawlike as the physical sciences (Jacyna 1984,
59-60). Specifically, he wished to assert that the same kinds of laws that
governed living phenomena governed physical ones. Carpenter desired to
reduce physiology to a set of naturalistic laws with himself as the system-
atizer of those laws. His enterprise was reflexive: his claims about the lack
of boundaries between different phenomena in creation also applied to his
definition of science. He wished to redefine physiology along the lines of
the physical sciences and to break down as fully as he could the borders
between different scientific disciplines. He described the progress of physi-
ology as an increasingly “natural” disciplinary state in which “man-made”
boundaries would disappear and creation would be increasingly shown to
operate via general unchanging laws. As physiological research facilitated
the articulation of general laws, he wrote, so would scientists “find the
boundaries which at present divide the sciences disappear; just as the
aeronaut, in enlarging his horizon, successively loses sight of the divi-
sions which the art of man or the hand of nature has interposed to sepa-
rate from each other, estates, provinces and kingdoms” (W. B. Carpenter
18384, 318).

Seeming exceptions to natural law—such as supposed miracles and
monsters—were also included in the natural terrain of progressive science.
Miracles were evidence of a higher law, as yet not discovered. The funda-
mental reason for the convergence of the sciences was the fact that all of
nature was the ultimate creation of the “Almighty fiat which created matter
out of nothing,” which “impressed upon it one simple law, which should
regulate the association of its masses into systems.” This was the law that
“should harmonize and blend together all the innumerable multitude of
these actions, making their very perturbations sources of new powers”
(W. B. Carpenter 1839a, 463; Jacyna 1984). Thus, Carpenter’s physiology
facilitated a view of a creation run by constantly acting laws, and of the sci-
entist’s role in observing natural “experiments” produced by the “perturba-
tions” of the actions of matter (see figure 2.3) (see also W. B. Carpenter
1838a, 342; and compare Babbage 1837, 48-49).

Carpenter’s claims were similar to the ones that other individuals such as
Southwood Smith, Robert Grant, Marshall Hall, and John Elliotson were
making, and that had provoked extreme and sustained controversy. Car-
penter’s connection to these individuals was extensive. He was a supporter
and publicist of Geoffroy St. Hilaire, had almost certainly attended Grant’s
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Figure 2.3 Sketches of the nervous system in different classes of animals. (Plate 6 of W. B.
Carpenter 1839a.)

lectures on comparative anatomy, and was a friend of Hall (Desmond
19895, 213-20). He was also interested in animal magnetism. If one were to
place Carpenter on the sort of political map of nature described earlier in
relation to comparative anatomy and physiology in the 1830s, he might
look as heterodox as these others (Desmond 19894, 1989b, 213-20). Yet
after a brief skirmish in the medical press Carpenter had far fewer diffi-
culties than the rest of this cohort. Why?

One of the clearest reasons for Carpenter’s success was the rigor with
which he solicited a large number of specific elite scientists who could be
represented as constituting scientific and religious orthodoxy. This set him



38 Orthodoxies and Heterodoxies in the Life Sciences

apart from other radicals like Grant and Elliotson, who tried less hard to
solicit patronage for their work and were certainly less successful (Des-
mond 19895, 114; Kaplan 1974, 1982). His success in this respect helped
his physiology survive and look increasingly orthodox during a period
when the views of his London teachers were not only highly controversial,
but increasingly marginal (Desmond 19895, 236-75).

Carpenter consulted a number of the elite figures in science and religion
before the publication of his Principles in 1839 and sent presentation
copies to many others with flattery and solicitations of support. This careful
move helped to protect him from the attacks his work received from a small
number of the more conservative reviewers. One of them, for instance, de-
scribed his writings as materialist, reductionist, and “detrimental to the best
interests of mankind” (“Carpenter’s Principles” 1840, 228). This anony-
mous review in the Edinburgh Medical and Surgical Journal accused him
of creating a soulless, Godless world in which “the visible creation was at
first made so perfect that the machine of nature runs its allotted course
without requiring the superintendence of the Creator” and in which mind
had no separate existence from inanimate matter. Carpenter’s Principles
tended “to lead the mind to the doctrines of materialism” (“Carpenter’s
Principles” 1840, 228). The Medico-Chirurgical Review ran a similar,
though less vitriolic, review, claiming that Carpenter’s “flights” of theoriz-
ing as to the mode of God’s action in organizing animate nature reached
“heights too high, or depths too low, for our timid philosophy.” His re-
searches had “begun in fancy or in skepticism” and ended in “mysticism,
dogmatism or nonsense” (“Principles of General and Comparative Physiol-
ogy” 1839, 170). The reviewer presumably associated Carpenter with the
controversial lecturers who marketed such fodder as clockwork universes
and the transmutation of species.

In this period such an attack could be sufficient, if unanswered, seriously
to compromise one’s career. It placed at risk not only Carpenter’s future
career as a physiologist, but even his present livelihood as a medical practi-
tioner and scientific tutor. He therefore took immediate and vigorous ac-
tion to vindicate himself. He published as an appendix to one of the
moderate progressive medical periodicals a personal defense of the spiri-
tual respectability of his work. Carpenter’s defense involved systematically
identifying his characterization of natural law in relation to living phenom-
ena with the works of prestigious writers in the field and associating his
current work with well-liked previous writings. First, he argued that his
Principles were merely an amplification of an essay entitled “On the Laws
Regulating Vital and Physical Phenomena,” which won the Students Prize
in 1838 and was subsequently published in Robert Jameson’s Edinburgh
New Philosophbical Journal. Carpenter’s Principles was intended to intro-
duce students to the field, whereas the essay was for a far more restricted
audience. One might therefore have expected that the way natural law was



Alison Winter 39

represented in the Principles would bear closer scrutiny since, as the Edin-
burgh Medical and Surgical Journal reviewer had emphasized, it was of-
fered as “a safe guide” in the study of the life sciences. A research essay
might have enjoyed a more tolerant reception, since its audience was as-
sumed to be more restricted and more specialist. Carpenter’s association of
the two publications was consequently a powerful strategy because it sup-
pressed the issue of audience. In doing so it allowed him to claim that to
criticize the Principles was “virtually” to charge his Edinburgh professors
“with having sanctioned opinions which are ‘detrimental to the best inter-
ests of mankind’ > (W. B. Carpenter 1840, 2).

The most serious charge was that Carpenter’s definition of natural law
represented a clockwork, deterministic universe —a charge that would im-
ply, Carpenter said, his “disbelief in Revelation” (W. B. Carpenter 1840, 2).
Carpenter described, both in his Principles and in his defense, a world run
by laws that had themselves been ushered into existence by a single divine
act. His depiction of natural law was reminiscent of Babbage’s recently-
published Ninth Bridgewater Treatise (1837) and of contemporary Uni-
tarian conceptions of natural law. However, he emphasized his view —
stated in the Principles itself —that “when a law of Physics or of vitality is
mentioned, nothing more is really implied than a simple expression of the
mode in which the Creator is constantly operating on inorganic matter, or
on organized structures” (W. B. Carpenter 1840). This formulation was in-
tended to mediate the reception of Carpenter’s investigative plans into the
“laws” governing physiological phenomena and to protect him from the
charge of removing God from nature.

Carpenter also carefully allied his specific characterization of vital phe-
nomena with prestigious individual researchers. He made two assumptions
regarding these phenomena. First, they were the result of properties of or-
ganized tissues called into action by regular laws. Second, these properties
were not “superadded to matter in the process of organisation; but . . . this
act calls out or developes [sic] the properties which previously existed in
the particles subjected to it, but which are not manifested except under the
peculiar circumstances which this new disposition of them produces”
(W. B. Carpenter 1840, 3). The first assumption, Carpenter maintained, was
commonly held by all physiologists; the second was more difficult. Carpen-
ter asserted that it was similar to claims made by James Cowles Prichard and
James Fletcher, each of whom, he argued, had made similar or complemen-
tary arguments.

Finally, there was the matter of suggesting that the characterization of
natural law in the life sciences should be modeled on the physical sciences.
To defend himself against the charge of reducing the life sciences to the
physical sciences, he quoted a passage from Peter Mark Roget’s article on
physiology in the Encyclopaedia Britannica, which referred to Carpen-
ter’s views on the life sciences and suggested that there were fewer differ-
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ences between living and physical phenomena than might be supposed
(W. B. Carpenter 1840, 3).

Carpenter therefore took care to rebut objections to his work in some
detail. But more important than his own defense were the letters of refer-
ence themselves—letters solicited, as Carpenter put it in the request he
sent to John Henslow, because the individuals he chose could be repre-
sented as embodying orthodoxy in science and religion (Carpenter to
Henslow 1840, Botany School, Cambridge). They included the Dissenting
theologian John Pye Smith, the Reverend William Daniel Conybeare, the
Reverend Baden Powell, the Reverend John Stevens Henslow, the Rever-
end William Clark, John Herschel, Peter Mark Roget, James Cowles Prich-
ard, William Pulteney Alison, and Henry Holland. We can plausibly assume
that these individuals had already corresponded with Carpenter about his
Principles. Correspondence with Henslow and Herschel still exists; Smith
was a family friend, and Alison was Carpenter’s teacher.

The religious figures Carpenter enlisted were not only divines, but pro-
fessors at Oxford and Cambridge (aside from Smith, theological tutor at
Homerton Academy). At Oxford, Conybeare was Bampton Lecturer and
Powell Savilian Professor; at Cambridge, Clarke was Professor of Anatomy
and Henslow Professor of Botany. The other scientific and medical figures
were well chosen to make up a powerful body of authorities: Herschel’s
Preliminary Discourse had already come to be regarded as stating the high-
est ideal for scientific method; Roget was the secretary of the Royal Society
during the 1830s and 1840s; Prichard, Alison, and Holland were among the
most powerful physiologists of the 1830s.

They were also notable for their known interest in “cosmologies” and
their interest in the construction of general laws governing the creation of
life. Smith had just published a work on the formation of general laws of
divine action in geology, and his well-known antipathy to Unitarianism
helped distance Carpenter’s physiological work from his family’s religion,
which six months before had led to a controversy over the dedication of
Lant Carpenter’s Apostolic Harmony of the Gospels to the queen (J. P.
Smith 1839; Corsi 1988, 252; Brooke 1979; Chadwick 1966-70, 1:395; R. L.
Carpenter 1842). Powell's 1839 Tradition Unveiled stated bluntly that
modern science in no way “collided” with the authority of the church, and
his Connection of Natural and Divine Truth (1838) had dismissed objec-
tions to “physical inquiries” into the mode of action of the Creator (Powell
1839, 64-6; 1838, 67-70; W. B. Carpenter 1838b, 548-49).

The testimonials provided support on two specific fronts. They de-
fended as theologically sound both Carpenter’s use of “natural law” and his
use of the theoretical and experimental apparatus of the physical sciences
to investigate physiological phenomena. With respect to the use of the
term “natural law,” Powell and Conybeare were most helpful. Conybeare
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claimed that he had himself “repeatedly expressed the same opinions” as
had Carpenter’s Principles, though “never half so well or eloquently”; both
he and Powell saw no “dangerous tendency” in what Carpenter had said
regarding laws of nature (W. B. Carpenter 1840, 7). Herschel would not
comment as a scientist on the content of the Principles but argued that it
was “common sense” that Carpenter had not put forward the notion of a
machine wound up at Creation and thereafter running itself. Regarding Car-
penter’s experimental work, Henslow argued that only the “narrow-
minded” could fail to realize “how possible it is for a man to be duly im-
pressed with the truths of revelation, though he is equally satisfied that they
were never intended to interfere with the freedom of his researches into
those great natural laws by which God frames and governs the Universe”
(W. B. Carpenter 1840, 7-8). That is, the fullest piety did not conflict with
researches into the relationship between physical and vital forces. Holland
agreed that Carpenter had “never exceeded the authorized bounds of
physical research, as pursued by the most eminent physiologists” (W. B.
Carpenter 1840, 8).

These statements were fairly successful, in that Carpenter was no longer
troubled by outright accusations of materialism. In the wake of the contro-
versy over his Principles, however, his reputation as a writer did not help
his medical practice and scientific tutoring, and “the struggle to maintain
his position was severe” (Estlin Carpenter “Memorial Sketch,” 32 in W. B.
Carpenter 1888). But his finances and his professional standing improved
steadily with the success of his publications during the 1840s. His Princi-
ples of General and Comparative Pbysiology had gone through four edi-
tions by 1854; his Principles of Human Physiology, first published in 1842,
reached a fourth edition in 1853; and the several-volume series of the Cyclo-
paedia of Natural Science was published between 1841 and 1844. Along
with these works he published a steady stream of articles and reviews in the
British and Foreign Medical Review, which he began to edit in 1847. Car-
penter’s works became the standard medical textbooks of his time, the
texts which embodied orthodox medical knowledge for the medical stu-
dents of the 1840s and 1850s.

Thus, through careful canvassing of his elite colleagues, Carpenter saved
himself from the fate which John Elliotson had suffered for similar claims,
which had been made without the deferential solicitation of individual pa-
trons and without the concern for careful phrasing that had helped Carpen-
ter claim that his depictions of natural law were not materialist. This is an
illustration of how social networks supported their members and of the pa-
tronage tactics that individuals could deploy in creating a hospitable space
for themselves in various intellectual communities. But Carpenter’s case
also suggests further reflections on how a group of eminent individuals
could be represented as an orthodox community by someone in his posi-
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tion, as well as how authors could influence the way a particular work was
read and interpreted in this period.

For authors wishing to ensure that a potentially controversial claim be
given a desired reading, there were specific opportunities and dangers in-
volved in moving from a more bounded context for scientific communica-
tion, such as the patronage correspondence Carpenter undertook in the
late 1830s, to that of the various publications in which his work appeared.
As indicated earlier, Carpenter consulted several prestigious natural philos-
ophers and medical writers before his Préinciples came out in print, and
then before publishing the rebuttal to his medical critics. There are signifi-
cant differences between private correspondence and public press as con-
texts for the interpretation of scientific claims. This has been documented
with respect to the very issues that Carpenter got into trouble for address-
ing (W. Cannon 1960; Hyman 1982). The kind of claims being made by
Charles Babbage were far less controversial when they were being dis-
cussed in private correspondence—for instance, in correspondence be-
tween John Herschel and Charles Lyell —than when they came out in print.
One might argue that the very meaning, or, should one wish to make a dis-
tinction, the significance of the claims changed when they were made in
the more volatile medium of the printed word. This change was something
that was explicitly recognized in early-nineteenth-century society. The de-
bates over “useful knowledge” and newspaper taxes, for instance, were re-
lated to such concerns. The libel laws in effect at this time give some
perspective on the way this issue was perceived. Libel laws focused on ef-
fects rather than meanings, so the context of what was said was the only
determining factor in the decision as to whether it was illicit. There were
debates in Parliament in the 1810s and 1820s about what kinds of claims
could be made in which context, and particularly about the difference in
significance of a piece of information communicated round a middle-class
dining table as opposed to a radical artisan broadsheet (Gilmartin 1996,
chap. 2; Vincent 1989, 235).

For early Victorian scientists, this dynamic made for significant dangers
in moving private statements into print, since in consequence they could
look more controversial and heterodox to readers. Historians are well
aware that printing potentially controversial claims was more dangerous
than communicating them via correspondence. However, it is worth con-
sidering that the move from correspondence into print may have provided
opportunities as well as obstacles to early Victorian scientists. Carpenter’s
move to secure consent to his various claims via epistolary correspondence
—both the claims printed in the Principles and in his later statement of self-
defense—suggests the possibility that the private solicitation of support by
people in Carpenter’s position not only helped to secure patronage, but
also could help to fix a particular interpretation of a potentially controver-
sial scientific claim, at least in terms of how a work might be understood in
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the short term and by specific constituencies. That is, if one could secure an
important potential supporter’s consent to a claim one wished to make in
the more bounded forum of private correspondence, one could transfer
that support, if necessary, into the more volatile arena of print and thereby
help to stabilize the claim’s meaning. Once a potential supporter had ex-
pressed approbation in a private letter, it would be difficult for him to re-
fuse to state this approbation publicly, even though both parties would be
aware of the change in significance both of the scientific claim and of the
statement of support. In Carpenter’s case, it is certainly true that the ap-
pearance of the letters would have tended to have this effect, though it is
not clear whether Carpenter self-consciously intended to produce it.

v

This chapter has sought to fulfill two related agendas. It began with the as-
sertion that no secure, stable, bounded community of definitive authorities
or set of rules governing scientific work existed as such during the early
Victorian period. A vast array of different scientific and medical projects
flourished, and along with them rival portrayals of what kind of enterprises
should be considered legitimate. I have been particularly concerned to
show that if proper science could be defined differently in different con-
texts, then scientific claims could have radically different status and even,
perhaps, different meanings depending on where they were read or heard
and by whom.

The account of William Benjamin Carpenter’s early career has explored
what implications this messy state of affairs had for how individuals could
negotiate the status of controversial scientific claims. The uncertain status
of his depiction of natural law, and its ultimate characterization as not “ex-
ceeding the authorized bounds” (Holland as quoted in W. B. Carpenter
1840, 8), shows that the significance of a scientific assertion could be pro-
foundly influenced by being provided with a particular context in which to
be read. This account of early Victorian science, and Carpenter in particu-
lar, also has implications for understanding how individuals played a role in
defining the communities which counted as orthodox for them in particu-
lar situations.

The story of Carpenter’s success in securing scientific respectability
points to a picture of scientific orthodoxies and heterdoxies as emerging
together and as being constantly subject to redefinition. While the figures
who came to Carpenter’s aid were individually eminent, they did not (out-
side the context of this debate) constitute a body of orthodoxy that shared
and policed certain assumptions about the nature and bounds of proper
science. It was Carpenter’s act of juxtaposing the names and statements of
individually eminent personages that constructed them as an authoritative
and definitive community. He assembled the group of eminent individuals
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who supported him; he selected the particular passages of their letters he
wished to be printed; he chose which credential, of the various positions
and honors held by each individual, would follow their name in the printed
statement; and he chose the order in which their names and statements
would appear. This work cannot, then, be regarded as merely aesthetic. It
had the effect of constructing on paper and for a specific publication and
reading event authorities whose individual significance was carefully spe-
cified by Carpenter and who were presented as a group whose assembled
authority surrounded his work. The specific work that was necessary to se-
cure the status of orthodoxy for himself was the assertion of what counted
as an authoritative community for him. That is, the list of individuals mar-
shaled to Carpenter’s cause should not be understood as constituting a set
of scientific leaders recognized by contemporaries as a bounded elite.
Rather, it was Carpenter’s maneuver that asserted the existence and mem-
bership of a community of definitive experts—those individuals juxta-
posed against one another as leaders in the field—and, simultaneously, the
status of orthodoxy for his own claims. Carpenter surrounded himself with
people who formed, as a composite, a body of authority tailored to accom-
plish local, transient goals, but they existed as a unified group only for that
purpose and for the temporary period in which their services were re-
quired.

Carpenter’s actions suggest that one way of building on the literature
on Victorian heterodoxy that has characterized early Victorian science in
terms of indeterminacy and chaos would be to examine how authoritative
communities are constructed temporarily and for local purposes. This
would have the advantage of offering a perspective on scientific authority
that has the potential to learn from the literature discussed in the first half of
this chapter without denying that prestigious and authoritative individuals
did exist during these years. It can take into account the power and signifi-
cance of individual scientific luminaries without assuming an overly homo-
geneous and artificially unified picture of a scientific elite.

Bibliographical Note

The strongest area of secondary literature in the study of the construction
of orthodoxy and heterodoxy in Victorian scientific practice reconstructs
the projects of so-called alternative sciences and medical practitioners.
Wallis (1979) and Bynum and Porter (1987) provide good collections of es-
says that include studies of Victorian Britain. There is a substantial literature
on mesmerism and phrenology. Cooter (1984) provides the definitive study
of the latter and includes references to several other studies; see also Pars-
sinen (1974) and Shapin (1975); and for a particularly striking study of phre-
nology that documents how different communities saw nature in different
ways, see Shapin (1979). There exists, as yet, no monograph on Victorian
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mesmerism, but Gauld’s more general, and staggeringly well-researched
general history and bibliography of hypnotism (1992) and Ellenberger’s
classic study (1970) provide a rich source of information. Useful social his-
tories of mesmerism include Kaplan (1974) and Parssinen (1977). Individ-
ual articles on mesmerism that give a sense of how its heterodox status was
defined and contested include Parssinen (1979), Palfreman (1977), Cooter
(1985), and Winter (1991, 1994a). Harrison (1987) is particularly useful, as
it brings together a wide range of “radical” and “fringe” medical practices,
from mesmerism to homeopathy and herbalism. The vast literature on Vic-
torian spiritualism ranges from richly researched overviews of psychical re-
search (Oppenheim 1989) to studies of how different groups used
spiritualism as a vehicle for constructing authority for themselves or their
political projects. Among the best examples of these are Barrow (1986) and
Owen (1989). Barrow’s study of plebeian spiritualism argues that socialist
artisans constructed a “democratic epistemology” in relation to their spiri-
tualist projects. Owen documents how Victorian women mediums used
spiritualism to subvert Victorian conventions of femininity. Finally, there
were several incidents and publications that became the focus for intense
contests over the nature of orthodox and heterodox knowledge, one of the
most widely debated of which was Robert Chambers’s Vestiges of the Nat-
ural History of Creation. On the debates over this work see Yeo (1984) and
A.]J. Secord (1989, forthcoming).
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The Probable and the Possible
in Early Victorian England

JOAN L. RICHARDS

In 1830, the young John Herschel published his Preliminary Discourse on
the Study of Natural Philosopby as the first volume of Dionysius Lardner’s
Cabinet Cyclopedia. In the first part, entitled “Of the General Nature and
Advantages of the Study of the Physical Sciences,” the up-and-coming scien-
tist explained the value of the physical sciences. The external world is so
multifarious, Herschel there asserted,

that as the study of one [subject] prepares him [the scientist] to un-
derstand and appreciate another, refinement follows on refinement,
wonder on wonder, till his faculties become bewildered in admira-
tion, and his intellect falls back on itself in utter helplessness of
arriving at an end. (Herschel [1830] 1966, 4-5)

Being thus overwhelmed is a positive first step in the scientist’s pilgrimage.
It turns his gaze inward, where again he

feels himself capable of entering only very imperfectly into these re-
cesses of his own bosom, and analysing the operations of his mind, —
in this as in all other things, in short, “a being darkly wise;” seeing
that all the longest life and the most vigorous intellect can give him
power to discover . . . serves only to place him on the very frontier of
knowledge, and afford a distant glimpse of boundless realms beyond.
(Herschel 1966, 6)

“Is it wonderful,” Herschel continued,

that a being so constituted should first encourage a hope, and by de-
grees acknowledge an assurance, that his intellectual existence will
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not terminate with the dissolution of his corporeal frame, but rather
that in a future state of being . . . he shall drink deep at that fountain
of beneficent wisdom for which the slight taste obtained on earth has
given him so keen a relish? (Herschel 1966, 7)

In these passages Herschel paints a picture in which science leads to the
very borders of human knowledge, from which we glimpse a reality that is
much larger than our knowing. This reality lies beyond scientific under-
standing, but we do have indications of it. The personal experiences of
wonder, bewilderment, relish, and hope are signposts marking the route to
the understanding Herschel described.

The central value Herschel assigned to these personal experiences re-
flects an essential aspect of the culture of which he was a part. The institu-
tional locus of this kind of personal knowledge was religion, which was an
ever-present part of life in his culture: as Joseph Altholtz remarked, “the
most important thing to remember about religion in Victorian England is
that there was an awful lot of it” (Altholz 1988, 150). The essential point, for
the purposes of this chapter, is that religious and scientific knowing were
neither separate nor separable categories. It was not clear whether there
were boundaries between them or, if there were, where they should be
drawn.

As the early Victorians came in contact with the science being devel-
oped on the Continent they were forced to examine this unclear boundary.
This chapter focuses on a particular aspect of the discussion that re-
volved around probability theory. Herschel’s typically English, personally
weighted formulation of the nature and purpose of knowledge stands in
stark contrast to the rationalist assumptions of Continental probabilists. For
them scientific thinking was construed as dispassionate, grounded in an
epistemological realm far from the religious one of human affect. It was a
significant challenge for English thinkers in the 1830s and 1840s to assimi-
late probability theory into their culture, where the boundary between sci-
entific and religious knowing, between rational and affective knowledge,
was not clearly drawn. The process took decades and left neither the sci-
ence nor the culture unaffected.

English attempts to assimilate Continental mathematics in the first half of
the nineteenth century have long provided historians with a rich case study
of the interaction between mathematics and views of knowledge. The cen-
tral narrative revolves around the Analytic Society, whose members vowed
to bring French analysis to England in the second decade of the century.
The young analytics, as well as much of their posterity, presented this as a
relatively straightforward question of translation. They were attracted by
the raw power of Continental symbolism and simply wanted to introduce
that symbolism into England, in particular into the Tripos examination at
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Cambridge, so that students educated there could follow Continental
work.

Bolstered by impressive archival resources, recent historians have be-
gun to construct a more historically nuanced picture of the analytics’ pro-
ject (Enros 1983). Several historians have followed the group into the
1820s, when many, notably Herschel, Charles Babbage, and, somewhat
later, Augustus De Morgan, moved out of undergraduate Cambridge into
cosmopolitan London. There their fascination with symbolical power be-
came entwined with commercial, industrial, and political issues and also
spilled into analogies between the human mind and machines, epitomized
by Babbage’s calculating engines (Miller 1986; Ashworth 1994; Durand-
Richards forthcoming; Schaffer 1994).

Such thinking was less comfortable in the pastoral parochial world of
Victorian Cambridge, where William Whewell remained for all of his life.
Whewell’s early relations to the Analytic Society work are debated (Fisch
1991, 1994; Becher 1992), but it is clear that by the 1830s he was deeply
disturbed by the mechanical implications of French analysis. In 1840
Whewell countered the epistemological implications of French analysis
with a philosophy that dismissed symbolical manipulation as empty. Al-
though it was not widely accepted, Whewell’s work was a milestone that
defined the terms of discussion for the next generation (Fisch and Schaffer
1991; Fisch 1991; Yeo 1994).

The historical school that is embedding the analytics and their mathe-
matics in the larger world of English culture has been supported by a num-
ber of more mathematically focused studies. It is as algebraists that
mathematicians remember these Englishmen, and there has been consider-
able interest in the epistemological complexities of their enterprise. A num-
ber of studies have charted the ways that often hidden epistemological
assumptions shaped English mathematical interests and insights into alge-
bra and analysis (Richards 1980, 1991, 1992; Pycior 1981, 1982, 1983; Fisch
1994).

In mathematics, probability theory is less central than algebra. However,
in the last two decades a number of historians and philosophers have recog-
nized the central importance of this theory to Western concepts of knowl-
edge, in both the physical and the social sciences. For those interested in
the ways that scientific knowledge has affected larger cultural issues, the
mathematization of chance and its application to social thinking have been
centrally important (Hacking 1975; Gigerenziger et al. 1989; Kriiger,
Daston, and Heidelberger 1987; Kriiger, Daston, and Morgan 1987).

The early Victorians play a relatively small part in this tale. However, as
the analytics spilled out of Cambridge in the 1820s it became clear to them
and their contemporaries that probability theory had important practical
applications, particularly for astronomy and life insurance. They were again
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in the position to import a Continental theory onto their island. As with
analysis, this was a complicated process. An important strand of seven-
teenth- and eighteenth-century probability theory recognized it as an exem-
plar of rationality, which meant that many of the epistemological issues that
were implicit in analysis were explicit in probability (Daston 1980, 1988).

The discussion was initially based in natural theology, which is the sub-
ject of the first section of this chapter. Developed throughout the eigh-
teenth century primarily as an attempt to ground religion in the new
science, this genre received an unexpected boost in the 1830s when the
Earl of Bridgewater left the considerable sum of eight thousand pounds for
the support of works devoted to “the Power, Wisdom and Goodness of
God, as manifested in the Creation” (Whewell {1833] 1836, “Notice”). Sev-
eral of the eight treatises that resulted are distinguished from the rational-
ism of eighteenth-century works, because they approach the discussion
more personally. Notable in this regard is William Whewell’s Astronomy
and General Physics considered with reference to natural theology,
which developed a view of science in explicit opposition to the rationalism
exemplified by Continental probabilists. The theological parameters of
Whewell’s position are suggested by comparing his views with those of his
contemporary, the Oxford theologian John Henry Newman.

Thus conjoining Whewell and Newman may seem highly artificial from a
historical perspective that recognizes the sharp disagreements that divided
the Cambridge scientific aficionado from the leader of the Oxford move-
ment. However, the commonalities of their epistemological outlook were
compelling enough that Charles Babbage lumped them together and re-
sponded with a spirited defense of rationalism and the probability theory
that mathematized it. Babbage’s Ninth Bridgewater Treatise provoked
considerable discussion. In the period immediately following its publica-
tion Whewell and Herschel both objected, while the somewhat younger
Augustus De Morgan tried to understand what probability theory said about
knowledge. This discussion is the subject of the second section of this
chapter.

The third section will follow English considerations of probability the-
ory into the next decade. Whewell’s immediate response to Babbage was
laconic. In 1840, however, he published The Philosopby of the Inductive
Sciences, which effectively moved English considerations of the nature of
knowing out of natural theology and into philosophy. Whewell did not di-
rectly consider probability theory in this work. However, the young Robert
Leslie Ellis turned his attention to reconciling probability theory with
Whewell’s philosophy. By 1850 a new interpretation had emerged that al-
lowed the mathematics and applications of probability to stand but chal-
lenged the tight rationalism of its classical devotees. Although short-lived,
Ellis’s treatment can be seen as the culmination of a long attempt to assimi-
late the French import to early Victorian culture.
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1. Knowledge and Natural Theology

The 1830s were turbulent years in British history; the Reform Bill of 1832,
which greatly increased suffrage, was a central event that entailed major
political change. Centrally important in the swirling scene were changing
relations between church and state, spearheaded by two previous bills: the
Test and Corporation Acts that in 1828 allowed Protestant Dissenters to be-
come full citizens, followed swiftly by the Catholic Emancipation Bill of
1829. With these bills began a process that eroded the bonds of church and
state, a particularly pressing issue for the Universities of Cambridge and Ox-
ford, which were landed Anglican establishments. At issue in both places,
though played out in rather different ways, was the relationship between
religious and intellectual life. At Cambridge, the heir to Newton's science,
the issues developed around natural theology; at Oxford they were framed
by the Oxford movement. The two traditions were often in conflict with
each other, but it is also true that they were both firmly rooted in the same
Anglican Church.

Whewell's Astronomy and General Pbysics was the first of the
Bridgewater Treatises. On the surface it is devoted simply to constructing a
design argument for the existence of God around the lawlike motions of the
heavens. However, a closer reading reveals that for Whewell, design sug-
gests more than it proves; to quote a characteristically tentative statement,
“Many persons, . . . especially those who are already in the habit of refer-
ring the world to its Creator, will probably see something admirable in itself
in this vast variety of created things” (Whewell 1836, 74). Knowledge in
Whewell’s natural theology was recognized by the individual beholder
rather than established by the structure of the argument; it was indicated
rather than proved.

Whewell expounded his orientation in the third section of his book, en-
titled “Religious Views.” His major thesis is captured in the subtitle of the
final chapter: “On the Impossibility of the Progress of our knowledge ever
enabling us to comprehend the Nature of the Deity.” Whewell builds to this
conclusion with a consideration of the roles induction and deduction play
in finding knowledge.

In Whewell's construction, induction describes the tortuous process of
trial and error by which great scientific discoverers—Newton and Kepler
are his favorite examples—came to their discoveries. Their investigations
clearly established laws, but these were not their deepest insights; those
were engendered by the humbling anterior process. As he put it,

The effort and struggle by which he [the scientist] endeavors to ex-
tend his view, makes him feel that there is a region of truth not
included in his present physical knowledge; the very imperfection of
the light in which he works his way, suggests to him that there must
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be a source of clearer illumination at a distance from him. (Whewell
1836, 334)

For Whewell, the great scientific discoverers practiced this kind of induc-
tive science.

Another tier of investigators devoted themselves to “deductive reason-
ing, exhibiting the consequences and applications of the laws which have
been discovered” (Whewell 1836, 326). Rather than standing on the brink
of the unknown, the attention of deductive thinkers is focused on the few

general principles, which form the basis of their explanations and ap-
plications. . . . they make these their ultimate grounds of truth. . . .
Their thoughts dwell little upon the possibility of the laws of nature
being other than we find them to be, . . . and still less on those facts
and phenomena which philosophers have not yet reduced to any
rule. (Whewell 1836, 331)

This orientation, which Whewell attributed to Jean d’Alembert, Alexis
Clairault, Leonhard Euler, Joseph-Louis Lagrange, and Pierre-Simon Laplace,
produces no real insight. It does not force the same humbling recognition
that much that is real is unknown to us; a related weakness is that, as his
exemplars indicate, it does not conduce to religious conviction.

It was difficult to analyze the personally enriching learning process
Whewell illustrated by historical example in the terms of the new science,
and Whewell did not try. However, the process he described was amenable
to religious characterization. This can be seen in the work of Newman. In
the 1830s, the Oxford theologian was arguably the most articulate theologi-
cal voice in the same Anglican Church that housed Whewell throughout his
life. The terms in which Newman described religious knowledge suggest
the underlying assumptions behind Whewell’s views.

In 1837 Newman devoted the seventy-third of the Tracts for the Times
to a defense of religion against “rationalism.” “To Rationalize,” he ex-
plained,

is to ask for reasons out of place; to ask improperly how we are to ac-
count for certain things, to be unwilling to believe them unless they
can be accounted for. ((Newman] 1836, 2)

This approach suffers from hubris,

measuring the credibility of things, not by the power and other attri-
butes of God, but by our own knowledge. . . . Nothing is considered
to have an existence except so far forth as our minds discernit. . . .
Mystery is discarded. ((Newman] 1836, 2)

The specific people Newman cited as rationalists, “Mr. Erskine and Mr.
Jacob Abbott,” are a far cry from the “continental mathematicians” against
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whom Whewell railed. However, they share the conviction that their
knowledge is adequate to grasp the world’s realities, and the consequence
is the same. For both groups “mystery is discarded” and religious under-
standing is not attained.

Whereas Whewell countered the atheism of deductive science with ex-
amples illustrating the religious power of inductive pursuits, Newman insis-
ted on the primacy of faith. He defined faith as an “agent” that “may be
supposed as acting in unknown ways” ((Newman] 1836, 2): “the reaching
forth after and embracing what is beyond the Mind” ([Newman] 1836, 5).
Newman supported this view of faith with St. Paul: “Those all died in faith,
not baving received the promises, but baving seen them afar off, and
were persuaded of them, and embraced them” ([Newman] 1836, 5). Ex-
cept that they lacked the authority of the apostle, Newman might equally
have used Herschel’s “distant glimpse of boundless realms beyond” or
Whewell’s feeling “that there is a region of truth not included in. . . present
physical knowledge” to illustrate his dynamic concept of faith. Their de-
scriptions of the inductive process incorporated the essential aspects of
Newman’s active faith into the very heart of science.

This was a highly charged position in an intellectual world assessing the
value of the new science, and in some ways it can been seen as having
pleased no one. It threatened the traditional church by claiming for science
insights that were traditionally located in religion; certainly Newman
granted little value to Herschel’s and Whewell’s science or to the natural
theology in which it was embedded. Equally upset were those who valued
the kind of science Whewell dismissed as deductive. From this side, the
issue was joined by Charles Babbage, who wrote an uncommissioned
Ninth Bridgewater Treatise to defend deductive science from the stric-
tures Whewell’s interpretation placed on it. Probability theory played a
central role in Babbage’s arguments for the central importance of the
knowledge and insights to be gained from deductive science.

II. Knowledge and Probability Theory

Probability theory was the epitome of the kind of deterministic, mechani-
cal thinking Whewell labeled deductive and attributed to French analysts.
Its epistemological claims are clear from the first paragraph of Laplace’s
1814 Essai Philosopbique sur les Probabilités:

Here Ishall present . . . the principles and general results of the Theo-
rie, applying them to the most important questions of life, which are
indeed, for the most part, only problems in probability. One may
even say, strictly speaking, that almost all our knowledge is only prob-
able; and in the small number of things that we are able to know with
certainty, in the mathematical sciences themselves, the principal
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means of arriving at the truth—induction and analogy —are based on
probabilities, so that the whole system of human knowledge is tied
up with the theory set out in this essay. (Laplace 1995, 1)

Laplace’s probability theory is generally classified as “subjectivist” because
it locates probabilities squarely in the human mind. Thus, human minds
make a subjective, probabilistic prediction of the way a thrown die will fall,
but the outcome of the throw is objective, completely determined by the
laws of physics. By assuming that chance is an epiphenomenon of the mind
and an expression of its epistemological limitations, Laplace insured that
his theory was not misunderstood to indicate that there were actually ran-
dom, or chance, events in the world. Events happen in what appear to the
human mind to be random ways, but in a greater reality these events are
strictly determined; the experience of chance and the probability theory
that mathematizes it are rooted in the gap between what humans can know
and what is (Daston 1992).

The model of the knowing mind on which Laplace based this claim rests
on the central metaphor of an urn filled with black and white balls. An
“event” consists of drawing a ball of a certain color, the “probability” of an
event is the ratio of “the number of cases favorable to the event whose proba-
bility is sought” to the number of “all possible cases” (Laplace 1995, 8). Thus,
if there are sixty balls in an urn, of which twenty are black, the probability of
picking a black ball is 20/60, or 1/3. In this way of thinking, certainty is
attained when the urn is completely filled with balls of only one color.

In Laplace’s view, probabilities of everyday events can be calculated,
and rational decisions made on the outcomes of those calculations. In prac-
tice, however, seemingly rational people differ in their opinions. These in-
dividual differences are problems. They indicate that people are accepting
different data on authority or that they are calculating probabilities differ-
ently; they could and should be eliminated by the determined application
of a sophisticated probability theory. To reach the right conclusion re-
quires

great precision of mind, a nice judgement, and wide experience in
worldly affairs. It is necessary to know how to guard oneself against
prejudice, against illusions of fear and hope, and against those treach-
erous notions of success and happiness with which most men lull
their amour-propre. (Laplace 1995, 12)

Laplace’s theory places real knowledge squarely in the rational realm. His
dispassionate gaze transforms Herschel’s “hopes” into mere prejudice, his
“assurance” of a future life into a self-serving form of spiritual gluttony.
There is no place for Herschel’s direct personal knowledge in Laplace’s
probabilistic outlook.
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The implications of this kind of probabilistic thinking for traditional
Christianity were well known to the early Victorians, having been spelled
out by David Hume. In his Essay on Miracles, first published in 1748, Hume
argued that the probability nature would follow its normal course was so
huge that no amount of personal testimony could persuade a rational per-
son that it had diverged, and a miracle had occurred. Personal conviction
simply could never counterbalance probabilistic evidence; a religion that
rested on events attested to by personal experience and conviction had no
standing in probabilistic discourse.

Whewell’s blast against deductive science drew the analytics into a dis-
cussion of the epistemological implications of Continental analysis, in par-
ticular probability theory. The discussion did not take place immediately,
but in 1837, after the issues had been reformulated in Newman’s seventy-
third tract, Babbage responded in an uncommissioned Nintb Bridgewater
Treatise. The targets Whewell had named were all Continental and dead at
the time he wrote, but Babbage’s Treatise and the response it engendered
indicate that in the England of the 1830s, their ideas were not.

Babbage’s Treatise answered the charge that analytic mathematics sub-
verted religion by changing the subject. Whewell and Newman had main-
tained that knowledge of God could neither be attained nor sustained
through rational argument. Babbage countered by constructing God in a
rationally comprehensible world. This entailed refuting Hume’s argument
against miracles and thereby showing that even if one fully accepted the
probabilistic restriction of legitimate knowledge, traditional Christianity
could be rationally defended.

To this end, Babbage offered a contemporary twist on the classical design
argument. In its traditional form the argument constructed a conception of
divine intelligence by analogy with a human designer, which explained how
purposive things like the eye have come to be and could equally allow for
purposive events like miracles. It stands in marked contrast to the strictly
deterministic world that lay behind Laplace’s probability theory, where all
events are determined by unyielding mechanical laws (Daston 1992).

Babbage tried to mediate the designing nature of classical natural theol-
ogy and the grinding regularity of determinism with his calculating ma-
chine. He pointed out that a mechanical computer could be programmed
to do one thing for the first hundred million terms and then to change for
the next 2,762 terms only to change again for the next 1,430 terms. “It is
more consistent,” Babbage argued, “to look upon miracles not as deviations
from the laws assigned by the Almighty for the government of matter and of
mind; but as the exact fulfillment of much more extensive laws than those
we suppose to exist” (Babbage 1838, 92; W. Cannon 1960). Under this
model of a completely determined world, miracles were not as impossible
as Hume had argued. They could be accepted as natural events.
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By giving a naturalistic interpretation for miracles Babbage thought he
had defended religion, but few agreed. Whewell responded in a measured
open “Letter to Charles Babbage”:

It is only by recognizing the utter dissimilarity of moral and religious
grounds of belief, from mathematical and physical reasonings upon
established laws of nature;—that he {the mathematician] can make
his way to the conviction of a moral constitution and providential
government of the world. (Whewell 1838, 4-5)

Herschel wrote from the Cape of Good Hope: “I have objections in toto to
any application of the calculus of probabilities to the case in question, as a
ground for belief one way or other.” Miracles, he asserted, are simply not
comprehensible on the probabilistic model.

It is precisely because we refuse in our hearts to admit that essential
postulate without which the theory of probabilities cannot stir a step
. . . because in short we cannot help a lurking sentiment that a sub-
version of the law of nature is in reality, in a certain sense, less
possible than its continuance —that we regard it @s a miracle and are
affected by its occurrence . . . by other profounder emotions. Human
testimony cannot prove a miracle. . . . The mind must be predis-
posed to its admission. (Herschel 1837)

Knowledge of a miracle requires a particular orientation; it cannot be ratio-
nally established or evaluated, and so it lies outside the purview of proba-
bilistic reasoning.

Whewell and Herschel said little more in their letters. One can, how-
ever, trace the outlines of a more detailed argument in the work of another
Cambridge-educated mathematician, Augustus De Morgan, professor of
mathematics at the University of London. De Morgan did not need to re-
spond to Babbage on paper because he could simply speak to him. How-
ever, he did interpret Laplacean probability theory for the English audience
in two works published in 1838: a mathematical “Theory of Probabilities”
published in the Encyclopaedia Metropolitana and a more practical Essay
on Probabilities: and on their application to life contingencies and insur-
ance offices published in Lardner’s Cabinet Cyclopedia.

The University of London was a self-consciously secular institution and
De Morgan was passionately committed to the separation of religious and
public life; nonetheless, residues of early Victorian religious preoccupation
can be found in his work. So, for example, he found the salient feature of
the nonprobabilistic world hidden from our inquiring gaze to be not its me-
chanical determinism, be it modeled by a steam engine or computer, but
rather its providence. This position was possible because De Morgan fol-
lowed Laplace in locating the uncertainties probability theory was mathe-
matizing in the mind rather than in the external world.
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In an important way, however, De Morgan pushed beyond the French-
man’s position by acknowledging individual variations to be legitimate. As
he put it,

It is wrong to speak of any thing being probable or improbable in it-
self. The thing may be really probable to one person and improbable
to another. And thus men may be justified in drawing different con-
clusions upon the same subject. (A. De Morgan [1838] 1845, 394)

In some cases, the consequences of adopting a poor value might become
obvious rather quickly; poor gamblers could lose their shirts. In other areas,
however, De Morgan did not believe that individual differences could be
resolved by experience or by fine-tuning probabilistic calculations. What is
more, he did not think they should be.

This is because, probabilist though he was, De Morgan was as unwilling
to let the theory define rationality or epistemological legitimacy as were
Whewell or Herschel. His motivations were different, though. In the rela-
tively homogeneous context of natural theology, personal process guaran-
teed certainty and hence legitimacy; in the midst of the heady diversity of
London, personal certainty remained but could not guarantee assent. De
Morgan recognized the implications of this for probabilists as well as
churchmen and insisted that all of their certainties had to be kept in check.
As he explained in the discursive introduction to his Essay,

Two spectators [standing by a probabilistic urn] . . . may be very dif-
ferently affected with the notion of likelihood in respect to any ball
being drawn. . . . And thus we see that the real probabilities may be
different to different persons. The abomination called intolerance . . .
arises from the inability to see this distinction. (A. De Morgan [1838]
1981, 7

This conviction is reflected in De Morgan’s practice. At the time he was
writing he espoused a rational religion: he wrote his evangelizing mother in
18306, “Such matters are not with me matters of feeling, they are to be tried
by reason and evidence.” This was, however, a private conviction ex-
pressed in private, and immediately followed by the caveat: “That is by me,
for I do not object to anyone who thinks he can find truth by another
method trying what he can do” (quoted in S. De Morgan 1882, 144). In his
published “Theory of Probabilities,” De Morgan only felt “at liberty to say,
that though a result of the theory of probabilities, upon a moral question, is
not to be lightly or easily adopted, when it differs from usual notions, yet,
on the other hand it is not therefore to be immediately rejected” (A. De
Morgan 1845, 473).
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De Morgan’s interpretation, in which probability theory was valid only
for the individual whose certainty it measured, led him to emphasize a dis-
tinction between two basic kinds of probability:

1. Moral probability is the impression existing with regard to the
happening of an event depending upon the constitution of the indi-
vidual, his knowledge of the circumstances, and the effect the event
will produce.

2. Matbematical probability is the moral probability in that case,
and in that case only, in which the mind is disposed to consider equal
successive changes of favourable circumstances into unfavourable or
visa versa, as of equal importance: not regarding certainty as possess-
ing any peculiar value. (A. De Morgan 1845, 396-97)

De Morgan illustrated the division with the example of the man whose life
depends on drawing a black ball from an urn. To him, any change in the
ratio of black to white balls, from 5/10 to 6/10 for example, would be sig-
nificant, but the mathematically identical difference between 9/10 and
10/10 would be immeasurably large. The mathematical regularity of proba-
bility theory was simply inadequate to model such a person’s judgment.

The distinction between moral and mathematical probabilities was an
eighteenth-century commonplace (Daston 1980). What marks De Morgan’s
characterization is, first, that he was so clear that most situations were rele-
vant to moral, as opposed to mathematical, probabilities, and, second, that
he made no attempt to fix them mathematically.

This stance greatly limited the scope of probabilistic implications, since
it rendered the precision of the mathematical theory inapplicable to vir-
tually any situation in which one had a personal stake. It certainly rendered
probabilistic discussion of religious matters suspect: as De Morgan put it,
Hume “would have been (had he understood his own assertion) of a mor-
bid degree of faith, willing to believe a miracle the moment more than an
even chance was made out in its favour” (A. De Morgan 1845, 472).

In the end, then, Babbage’s attempt to cast all knowing in a rational mold
and to limit the possible by the probable was not accepted. Whewell simply
reiterated his position, but Herschel and De Morgan struggled to define a
middle ground that protected the sanctity of personal conviction by distin-
guishing it from probabilistic rationalism. Structurally their positions were
similar; all found religious issues too personally weighted to be decided by
probabilistic argument.

Although it was not their intent, their divisive solutions threatened the
validity of personal conviction by marginalizing it epistemologically and so-
ciopolitically. When, in the 1840s, the English discussion of probabilities
moved out from under the umbrella of natural theology into the newly
emerging rational arena of philosophy, maintaining the validity of personal
knowledge became a major challenge. Whewell’s Philosophy of the Induc-
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tive Sciences, first published in 1840, can be seen as an attempt to meet it.
He did not there focus on probability theory, per se, but Robert Leslie Ellis
took the solution he offered into the heart of probability theory.

0. Knowledge in Philosophy

In his 1833 Astronomy, Whewell had noted, “It is no easy matter, if it be
possible, to analyze the process of thought by which laws of nature have
thus been discovered. . . . We shall not here make any attempt at such an
analysis” (Whewell 1836, 304). One could argue that the next decade of his
life was devoted to just such an attempt, and that his Philosopby of the In-
ductive Sciences was a concentrated effort to define the process that led
true discoverers to their insights.

However, “process” is a misleading term here. Its personal and religious
overtones are appropriate to Herschel’s scientific activity, to Whewell’s sci-
entists become wise, or to Newman’s active faith, but not to the dispassion-
ate context of philosophy. There one speaks of “method.” With this
terminological shift personal experience vanishes. Concurrently the em-
phasis shifts. A process may lead to understanding, but that understanding
is so personal as to be indistinguishable from the process itself. Method, on
the other hand, is a means to the end of attaining or establishing a truth that
is external to the self, fixed and known rather than changing and elusive. It
was a formidable challenge to defend the dynamic personal knowing of nat-
ural theology in the rational context of philosophy (Yeo 1979; Yeo 1994).

Whewell attempted it by developing a novel view of induction that em-
phasized the central importance of individual input into theory construc-
tion. Theories were not constructed from piles of observations but rather
created when the investigator identified the Fundamental Idea that served
to explain observed phenomena. This meant that truth was not discovered
but recognized through a long process of engaged human interaction with
the natural world; the establishment of inductive truth entailed an active
interaction between the conceptual framework of the investigator and the
external world with which he was engaged.

In important ways, Whewell’s Fundamental Ideas reflect the religious
values he had claimed for scientific investigation in his Astronomy. In their
inception and characteristics they are quintessentially human, generated
and identified by a process of conceptualization. What is more, even when
pinned down with a system of axioms and definitions the Fundamental Idea
is not defined or encompassed by them. As Whewell put it,

The Idea is disclosed but not fully revealed, imparted but not trans-
fused, by the use we make of it in science. When we have taken from
the foundation so much as serves our purpose, there still remains be-
hind a deep well of truth, which we have not exhausted, and which
we may easily believe to be inexhaustible. (Whewell [1840] 1967, 73)
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For Whewell knowing the truth about something meant thinking about it
properly, bringing the mind in line with that of the God whose understand-
ing suffused the world.

This kind of knowing was fundamentally different from that which
grasped, manipulated or calculated the truth. It placed the personal process
of discovery in the center of the inductive method. In a friendly but critical
review, De Morgan objected to this violation of his public/private distinc-
tion: “Let induction mean, as it always has done, the generalization by col-
lection of particulars: let the act of the discoverer by which he divines the
general notion under which the properties can be brought, receive its own
proper name” (A. De Morgan 1859, 44).

Certainly Whewell’s philosophy was completely at odds with that on
which probability theory was constructed. From the Cambridge man’s per-
spective, the process of drawing balls of one color or another from an urn
might spark insight in an observer, but it was emphatically not the basis for
understanding. Perhaps for this reason he evinced little interest in it, and
the problem of reconciling probability theory with his philosophy was
taken up by a much younger man, Robert Leslie Ellis.

Ellis belonged to the generation subsequent to the one that had spawned
Whewell, De Morgan, Herschel, and Newman. He emerged as first wran-
gler from the 1840 Tripos, very skilled in analytic mathematics and in a state
of nervous and physical collapse from which he never truly recovered. His
frailty was reflected in an inability to complete a work of more than an arti-
cle’s length to the end of his life. Among the snippets he did produce were
two articles, in 1844 and 1854, on the foundations of probability theory.

Ellis’s first paper, “On the Foundations of the Theory of Probabilities,”
was an attempt to reinterpret probability theory in such a way that it would
“cease to be, what I cannot avoid thinking it now is, in opposition to a phi-
losophy of science which recognizes ideal elements of knowledge, and
which makes the process of induction depend on them” (Ellis 1863, 11).
Toward this end he launched a frontal attack against what he called the
“sensational philosophy” embodied by the probabilists’ empirical urn.

In Ellis’s view, the urn models a rational method that is amenable to
mathematical calculation, but not adequate to the way people, including
scientists, actually think. Ellis elaborated his position in an attack on one of
De Morgan’s examples. In his 1838 “Theory of Probabilities,” the Londoner
had calculated the probability that a vessel will have a flag on the basis of
the previous ten vessels having had one. “Let us suppose the ten vessels to
be Indiamen,” Ellis objected.

Is the passing up of any vessel whatever, from a wherry to a man
of war, to be considered as constituting a next occasion? or will an In-
diaman only satisfy the conditions of the question?

It is clear that in the latter case, the presumption that the next In-
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diaman would have a flag is much stronger, than that, as in the for-
mer case, the next vessel of any kind would have one. Yet the theory
gives 11/12 as the presumption in both cases. (Ellis 1863, 7)

Ellis then elaborated on the formidable series of obstacles that would have
to be negotiated for the argument to be valid. “The most perfect acquain-
tance with the nature of the case would not enable us to say what was the ¢
priori probability of the event,” he insisted, “for this depends, not only on
the event, but also on the mind which contemplates it” (Ellis 1863, 9). Her-
schel had insisted that knowing a miracle required a mind predisposed to
its admission, but for Ellis rational mathematical argument is too simplistic
even to describe everyday ships on a river.

In 1844 Ellis complained that his countrymen had paid too little atten-
tion to the foundations of probability theory, but he did not remain a lone
voice for long. In 1848 a number of his contemporaries took up the ques-
tion of how much could be established by probabilistic argument. The oc-
casion for the discussion was a disarmingly simple statement about double
stars in Herschel’s 1848 Outline of Astronomy. Double stars had attracted
sporadic interest since William Herschel had first observed their rotation
around a common center in the previous century. William’s son marshaled
probabilistic arguments to argue that their positioning was not merely an
epiphenomenon of random distribution, but rather evidence that a physi-
cal cause grouped them together: “The conclusion of a physical connexion
of some kind or other is therefore unavoidable,” John Herschel wrote
(quoted in Forbes 1849, 132).

The response came from the Scottish natural philosopher James D.
Forbes, who was a friend of both Whewell and Ellis. “Though I am not try-
ing to controvert the truth of the general result,” he wrote in 1850,

I hope clearly to prove, that it has no absolute and compulsory form
addressing itself alike to all understandings and to all capacities, and
to persons ill and well-informed alike. The grouping of stars is like any
phaenomena occurring in physical investigations, which suggests fur-
ther inquiry; which points at a result not improbable, but requiring to
be inductively established by bringing together other considerations,
whose accumulation may impel conviction. (Forbes 1850, 403)

Forbes was defending a Whewellian model of induction against the rigid
mechanical overtones of a probabilistic one. He moved seamlessly from a
personal interpretation of knowing to a physics wherein phenomena “sug-
gest further inquiry,” data “point at results not improbable,” and their accu-
mulation “may impel conviction.” Under this construction knowledge is
grounded in personal insight; real understanding lies tantalizingly beyond
rational constructions, however powerful they might be.

Forbes’s article was but the public expression of an extensive corre-
spondence involving the Royal Astronomer, George Biddel Airy; the bishop
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of Edinburgh, George Terrot; the Irish mathematician Philip Kelland; and
Ellis. The Scot even tried to draw De Morgan into the discussion by sending
him a copy of the paper, but the Londoner merely responded crisply: “Iam
much obliged to you for your paper on the chances of distribution of
stars —a subject it has not fallen my way to consider” (De Morgan to Forbes,
18 December 1850 [Forbes Archives]). There was a considerable range of
opinion among Forbes’s other correspondents about the proper purview
of probabilistic argument. Airy was unsure: “I think that the force of induc-
tion admits of numerical expression, though I have not arrived at it yet”
(Airy to Forbes, 12 November 1850 [Forbes Archives]). Bishop Terrot dis-
agreed: “I think the regularity is a matter not subject to numerical expres-
sion” (Terrot to Forbes, 27 August 1850 [Forbes Archives]). Ellis, for his
part, was incensed. “Between ourselves I am beginning to think the great
Sir John Herschel is rather a charlatan: honourably distinguished no doubt
. . . but neither clear nor deep” (Ellis to Forbes, 20 September 1850 [Forbes
Archives]). In another letter he fumed, “Avec des chiffres on peut tout dé-
monstrer.” To turn “the theory of probabilities—which in it’s own nature
and according to the plain view of it, is only a developement of the theory
of combinations,” into “the philosophy of science, is in effect to destroy the
philosophy of science altogether” (Ellis to Forbes, 3 September 1850
[Forbes Archives)).

Protecting the philosophy of science from the mechanical calculations
of the probability calculus led Ellis, in 1850, to write a second paper: “Re-
marks on the Fundamental Principle of the Theory of Probabilities.” That
fundamental principle was “On a long run of similar trials, every possible
event tends ultimately to recur in a definite ratio of frequency” (Ellis 1863,
49). It can be interpreted as an expression of the law of large numbers that
Bernoulli had proved in 1704. In his first paper Ellis had challenged the sen-
sationalist point of view from which this principle required proof. “Are we
prepared to admit,” he asked,

that our confidence in the regularity of nature is merely a corollary
from Bernoulli’s theorem? That until this theorem was published,
mankind could give no account of convictions they had always held,
and on which they had always acted? (Ellis 1863, 1)

In 1850 he reiterated his conviction that it was not known empirically or
mathematically, but intuitively

the word being used, as in all similar cases, with reference to the intu-
itions of a mind, which has fully and clearly apprehended the subject
before it, and to which therefore to have arrived at the truth and to
perceive that it has done so are inseparable elements of the same act
of thought. (Ellis 1863, 49)
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For classical probabilists, the Herschel of the late 1840s included, such
intuitions were, at best, personal and therefore should be private. For Ellis,
however, it was simply impossible to confine knowledge recognized in this
way to the private world of the individual mind:

Man in relation to the universe is not spectator ab extra, but in some
sort a part of that which he contemplates. . . . The veritas essendi is
the fountain from whence the veritas cognoscend;i is derived.

Applying his fundamental principle, he continued:

It is only when in thought we remove the action of disturbing causes
to an indefinite distance, that we can conceive the absolute verifica-
tion of any a priori law. Only on the horizon of our mental prospect
earth and sky, the fact and the idea, are seen to meet, though in reality
the atmosphere is everywhere present. Everywhere it surrounds and
interpenetrates the [black earth] on which we stand; making it put
forth and sustain all the numberless forms of organization and of life.
(Ellis 1863, 51)

For Ellis, any separation of the personal from the real was only apparent: in
essence the two were always, everywhere conjoined. Despite his consider-
able mathematical prowess, personal knowing, rather than De Morgan’s
dispassionate mathematics, defined Ellis’s reality.

The issues that divided these two mathematicians might be located in
their personal circumstances, and from Ellis’s perspective this would be ap-
propriate. When he wrote his paper Ellis was entering his final decade. Of
his short, sickly life he commented just before he died, “The curse of Moses
‘thy life shall hang in doubt before you night and day’ has been fulfilled here
if anywhere” (Ellis to Walton, n.d. [Whewell Archives]). This characteriza-
tion of his situation is eerily evocative of the example De Morgan had used
to illustrate the distorting power of personal involvement in probabilistic
situations. The man whose life depended on drawing from a probabilistic
urn was an abstract example for De Morgan but all too real for Ellis; the
personally infused knowing that De Morgan relegated to the sidelines was
central to the sick younger man.

The story is larger than these two individuals, though; to encompass it
the perspective must be broadened to include the larger circumstances that
joined them with their contemporaries. Ellis, like Whewell, was harbored
in Anglican Cambridge defending the conjunction of religion with knowing
on which the university stood; in this homogeneous community personal
certainties were routinely reflected back to him. De Morgan, like Babbage,
was immersed in the cosmopolitan life of a large city, startling in its newly
recognized diversity; here it was clear that personal convictions differed
and could not be the ground for public consensus. Herschel, for his part,
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was institutionally free, and defined his interests according to concerns that
arose from his research.

Whether one looks to the microlevel of personal biography or the larger
one of institutional affiliation to understand the concerns that motivated
these men, their ideas and the context that supported them were short-
lived. The publication of Darwin’s Origin of Species can be seen as marking
the beginning of a new era in the understanding of scientific knowing;
within a decade all of the principals treated in this chapter were dead.

IV. Conclusion

Historians of probability theory usually find the early nineteenth century to
mark a transition between the subjectivism of the Enlightenment, including
Laplace, which located probabilities in the rational mind, and the frequen-
tism of statisticians, including Darwin, which located them in the external
world. If mentioned at all, the English here considered are positioned in
these categories: De Morgan becomes a latter-day subjectivist; Ellis, be-
cause of his opposition to those views, some strange kind of frequentist;
Herschel, because he defended the Belgian statistician Adolph Quetelet, a
herald for the new world to come (Daston 1988; Porter 1986).

The story line is neat, but it is achieved at the expense of the pre-
Darwinian world of the early Victorians, who were neither frequentists nor
subjectivists. For the most part this group was approaching science from a
religious tradition wherein knowing was a transformative personal experi-
ence that moved one beyond one’s human limitations. This vision could not
be mapped simply onto a grid that separated the subjective from the objec-
tive and erected a probabilistic bridge between.

Their confrontation with Continental probability theory, whnch had
been erected on this bifurcated interpretation, severely challenged their vi-
sion; in the long run, with a new generation, that vision was abandoned.
But for several decades probability theory served as a challenge for English
attempts to pursue “distant glimpses of boundless realms beyond” even as
they tried to build a scientific view of the nearer world.

Bibliographical Note

There is not yet a monograph that focuses primarily on early Victorian
mathematics within the larger picture of early Victorian science. Pycior
(1981, 1982, 1983) and I (Richards 1980, 1991, 1992) considered the epis-
temological implications of algebra in this period. Though their focus is not
on mathematics per se, Ashworth (1994) and Schaffer (1994) consider the
ways that mathematical ideas were embedded in the culture at large, focus-
ing primarily on developments in London. The picture they paint is bal-
anced by a large literature on the Cambridge-based William Whewell,
which again is not explicitly mathematical but bears directly on mathemati-
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cal issues. Fisch (1991) and Yeo (1994) paint complementary pictures of
the development of Whewell’s philosophical ideas that are full of mathe-
matical implications. Fisch (1994) suggests a set of further issues that await
consideration. The literature on probability theory is large and sprawling
but little focuses on the early Victorians. The best leads into the area are
Gigerenziger et al. (1989), Kriiger, Daston, and Heidelberger (1987), and
Kriiger, Daston, and Morgan (1987). For an overview of the historiography
of natural theology, as well as a consideration of the role of the personal in
that arena see Brooke in Fisch and Schaffer (1991). A larger monographic
case study of an institutional and intellectual interaction of religion and sci-
ence is Corsi (1988); Hilton (1988) provides an excellent introduction to
the religious intellectual scene more broadly considered.
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Victorian Economics and the Science of the Mind

MARGARET SCHABAS

The sceptre of psychology has decidedly returned to this island. The
scientific study of mind, which for two generations, in many other re-
spects distinguished for intellectual activity, had, while brilliantly culti-
vated elsewhere, been neglected by our countrymen, is now nowhere
prosecuted with so much vigour and success as in Great Britain.

JoHN STuarT MiLL ([1859] 1978, 341)

Apart from Thomas Tooke’s first volume of his History of Prices (1838) the
year of Queen Victoria’s coronation was an uneventful one in the history of
economics. Much the same could be said of the year of her death in 1901.
Yet political economy dominated intellectual discourse throughout that
century and was particularly ascendant in Britain. As John Maynard Keynes
later remarked, “Ricardo conquered England as completely as the Holy In-
quisition conquered Spain” (Keynes [1936] 1964, 32). And while there
were a number of excellent Continental economists, the “Age of Capital”
clearly belonged to the English economists (Hobsbawm 1975, 316). How-
ever, it was not just the presence of Ricardo, Mill, and Marshall that made
England famous for the subject. As Joseph Schumpeter correctly noted, the
strength and quality of the second tier of nineteenth-century economists
greatly contributed to “the unrivaled prestige that English economists then
enjoyed” (Schumpeter 1954, 382-83, 757).

David Ricardo’s Principles of Political Economy and Taxation (1817)
remains one of the great classics in the history of economics, and in terms of
pure theoretical analysis surpassed even Adam Smith’s Wealth of Nations
(1776). Ricardo, however, confined his policy recommendations, and
broader social philosophy, to his correspondence and parliamentary ad-

1 wish to thank Bernard Lightman, A. W. Coats, Anthony Brewer, Myles Jackson, David
Millet, George Stocking, and Stephen Stigler for specific comments and suggestions.
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dresses. Both John Stuart Mill’s Principles of Political Economy (1848) and
Alfred Marshall’s Principles of Economics (1890) aimed at clarifying and
tempering the central principles laid down by the immortal Ricardo. But
they also addressed a much broader set of concerns, ranging from behav-
ioral assumptions and methodological heuristics to the question of eco-
nomic well-being. Ricardo may have conquered England, but it was Mill and
Marshall who ruled the land. Each book served as the classic text for some
forty years. Put together, they span, more or less, the Victorian era, and
thereby conveniently provide us with a tidy historical chapter.

One need only take note of the slight variation in the titles of Mill’s and
Marshall’s tomes, however, to see that something had changed. The disci-
pline was no longer overtly tied to political imperatives. When Marshall
helped to found the British Economic Association in 1891 (later renamed
the Royal Economic Society), he took great pains to insure that the charter
membership spanned the political spectrum and thus tolerated political
pluralism (Coats 1968). Unlike their counterparts in the United States, who
were deeply divided by political allegiances, economists as Marshall por-
trayed them had matured past the point of political dogma (Coats 1968;
Haskell 1977). Certainly he put to rest any remaining controversies that
Ricardo and the Ricardian socialists had stirred up in the 1820s and 1830s.
As John Maloney has argued, Marshall coated economic theory and its pro-
fessional trappings with a veneer of ideological neutrality, and he did such
an excellent job that the task has not been repeated (Maloney 1985).

It is uncommon to package Mill and Marshall together because a more
important watershed in Victorian economics —the Marginal Revolution of
the 1870s—rent them asunder. The leading instigator in Britain was Wil-
liam Stanley Jevons, whose Theory of Political Economy (1871) called for a
radical transformation of the conceptual foundations and methodological
principles of the classical theory of Ricardo and Mill. And the changes that
ensued were profound and permanent. Value was determined by utility,
not labor. The distribution of goods and services was the result of individual
deliberations at the margin, not the incessant struggle between laborers,
landlords, and owners of stock. Jevons also campaigned for the adoption of
mathematics, particularly the calculus, and envisioned the time when prob-
ability and statistics would make sense of the abundant data compiled by
every office clerk. He thus set in motion the program for a unified mathe-
matical theory derived from a limited set of behavioral axioms, purportedly
verified by econometric testing, that has been much more fully developed
in this century (Mirowski 1989; Morgan 1990). Certainly Marshall, in his
advanced courses at Cambridge, erected a mathematical barrier to entry
that has served to this day to demarcate the professional from the amateur
(Maloney 1985, 233 -34; Schabas 19904, 126-34).

My task here will be to develop a preliminary characterization of Victo-
rian economics, the period from Mill to Marshall. Most scholarly efforts thus
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far have highlighted the methodological transformation, but there also tran-
spired a new conceptualization of the economic order, with appeals to psy-
chology as a key source of inspiration. This can be only a preliminary
characterization, since there are virtually no works that explicitly feature
Victorian economics, perhaps because of the methodological rift stirred up
by Jevons and Léon Walras. Up until the present, the majority of scholars
have chosen to focus on the contributions of one or, at best, two leading
figures in the field and to leave synthetic treatments to the assorted text-
books that contemporary economists so dearly love to use. One of the rea-
sons why there is no work specifically on Victorian economics may be a
preference among historians of economics to trace analytical progress
across national boundaries. That is to say, they are much more inclined to
take a specific theoretical issue and trace its development than to consider
the possibility of a distinct national school or style. Even in the case of rec-
ognizable national groupings—the Austrian school initiated by Carl Men-
ger in the 1870s, the Swedish school of economists that flourished with
Knut Wicksell during the early decades of this century, and the American
institutionalists made notorious by Thorstein Veblen circa 1900 — the uni-
fying force was theoretical and not the direct result of nation-specific policy
debates.!

During the eighteenth century, professorships in political economy
were established at various universities on the Continent (Austria, Sweden,
Italy, Germany, and France), but not in Britain. The French group of self-
proclaimed “économistes” were arguably at the forefront in the 1760s with
their own journal and doctrine of Physiocracy. While matters proceeded
apace in the next century, the academic status of economics did not grow
by the same leaps and bounds as it did across the channel. The two most
brilliant French economists alive during Victoria’s reign, Antoine Augustin
Cournot and Léon Walras, spent most of their working lives qua economists
in relative obscurity, many efforts at promotion notwithstanding.

If English universities were tardy about recognizing political economy
during the Enlightenment, they marched quickly ahead in the nineteenth
century. Thomas Robert Malthus held the first academic post, at Haileybury
College for the East India Company starting in 1805. Professorships in polit-
ical economy at Cambridge, Oxford, and the newly founded London col-
leges, University College and King’s College, were set up in the 1820s. By
the mid-1880s, Oxford and Cambridge employed nine lecturers on political
economy, including the recently appointed Alfred Marshall recruited from
the University of Bristol. But many of the steps that enabled Marshall and his
colleagues to entrench economics in academia—the founding of the Eco-

1. It seems that the more central force in giving rise to national schools in economics is
philosophical traditions or related intellectual currents (Social Darwinism in the case of Amer-
ican institutionalism, for example).
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nomic Journal (1891), the London School of Economics (1895), and the
Economic Tripos at Cambridge (1903) —had been undertaken in the early
Victorian period.

In the 1830s and 1840s, the leading promulgators of science, John Her-
schel, William Whewell, Charles Babbage, and John Stuart Mill, not only
praised political economy as a respectable science, but also, with the ex-
ception of Herschel, made important contributions in their own right to
the subject. Leading periodicals of the time, such as the Quarterly Review
and the Westminster Review, were chock full of articles and commentaries
on political economy. In a survey of a few journals for the years 1802-53,
George Stigler found almost twelve hundred entries on the subject (Stigler
1965, 41). Most telling, perhaps, was the placement of Nassau Senior’s arti-
cle on political economy in the pure sciences section of the Encyclopedia
Metropolitana. By the late 1840s, with the founding of Section F of the Brit-
ish Association for the Advancement of Science and the instigation of the
Tripos in the moral sciences at Cambridge (1848), political economy had
about as much status as chemistry or geology.2 Dismal or not, the science of
political economy was widely respected.

This might seem self-evident, given Britain’s economic superiority at the
time. Presumably the content and quality of economic discourse, or the es-
teem in which it was held by the learned community, had much to do with
the extant economy. Yet, however straightforward such claims might
sound, they are remarkably difficult to establish. Ricardian economics
would be inconceivable without a system of capitalism, with its developed
markets for land, labor, and capital, financial institutions, and nation states.
But it is much harder to make the case that specific national features deter-
mine the content of the body of literature that one finds in a given place and
time. As an economist—and all great economists have done this—one can
help oneself to phenomena from across the globe and as far back as histori-
cal records permit. There is much to be learned about the economics of
ancient Rome, sixteenth-century Spain, eighteenth-century China, or
nineteenth-century India by reading the leading texts of classical political
economy. In short, the content of the central theoretical core of economic
discourse is underdetermined by the specific national features of the econ-
omy that shape and govern the life of a given theorist.3 Political economy

2. Both in English- and German-speaking regions, all three subjects had traditionally been
developed as adjuncts, chemistry to medicine, geology to mining or natural history, and politi-
cal economy to law or moral philosophy. Around the same time, the 1830s and 1840s, those
three subjects began to gain autonomy in the university curriculum.

3. The one exception to this claim might be the “machinery question,” which, as Maxine
Berg has so persuasively argued, was central to many of the debates among English political
economists. But there was more than enough mechanization to be witnessed on the Conti-
nent to stimulate comparable debates. That the debate was most intensive in England had
much more to do with Ricardo’s celebrated chapter 31 on the subject than England’s head
start at industrialization.
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has ideological components, to be sure, but possibly no more or less than
any other branch of knowledge.

English economists were certainly oriented toward advancing their own
national economy, but the principle of the mutual gains from trade made it
clear that their own economic growth would be assisted rather than
harmed by a concomitant growth from other nations. In the mid-eighteenth
century, David Hume had declared that, “as a British subject, I pray for the
flourishing commerce of Germany, Spain, Italy, and even France itself”
(Hume [1752] 1985, 331). This cosmopolitan spirit, at least in the realm of
intellectual trade, was sustained well into the next century. English econo-
mists were often full of praise and appreciation for the writings of those
abroad: Ricardo of Jean-Baptiste Say, Mill of H. Saint-Simon and J. C. L. de
Sismondi, and Marshall of Cournot and J. H. von Thiinen. Even Jevons, who
made little effort to join forces with Walras, conceded in 1879 that “the
truth is with the French School” (Jevons [1871] 1957, preface to the 2d ed.,
xlv). One would be hard-pressed to find any other area of science at the
time where the English were more open to foreign ideas.

Some economists, such as Senior, Babbage, and Herbert Somerton Fox-
well, were eager to claim credit for economic theory itself as one of the
reasons British industry was unrivaled at the time (Maloney 1985, 7-8; Fox-
well 1887). There may well be some merit to the claim that economics as a
science thrives in the climate of a strong economy, but since all economies
wax and wane by decade or by century, and since the well-being of most
learned individuals is subject to economic conditions, it would seem a gross
generalization to endorse such a causal connection. The economic superi-
ority of Britain may have been conducive to the growth of economic knowl-
edge, but it underdetermined its theoretical content. A more likely
explanation of the dominant position of Victorian political economy was
the brilliance of Ricardo both in pen and in Parliament and the more wide-
spread ascent of science in British universities and institutions.

Political economists have commonly been accused of serving the status
quo, and the nineteenth century was no exception. Certainly a good case
can be made for Malthus and Senior, who advocated harsh legislation on
working conditions. But economic theory could also be embraced as a tool
for extensive programs for reform, as it was by Mill, if not revolutionary
manifestos, as in the case of Karl Marx. Yet all of these writers, from Malthus
to Marx, took Ricardo as their main source of theoretical inspiration. And
even in the case of the early neoclassical economists, who had moved well
past the central tenets of Ricardian economics and were more likely to look
to Jevons, one finds conservatives like Francis Ysidro Edgeworth engaging
civilly with socialists like Philip Henry Wicksteed and Sidney Webb. Eco-
nomics, or political economyj, is inherently political, but it does not occupy
only one place on the political spectrum.
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Appeals to the scientific status of political economy were supported by
lengthy epistemological arguments. John Stuart Mill’s 1836 essay “On the
Definition of Political Economy and on the Method of Investigation Proper
to It” and more extensive System of Logic (1843) offered the most devel-
oped position, but many others— John Ramsay McCulloch, Nassau Senior,
even William Whewell —made contributions as well during the 1830s and
1840s. The primary preoccupation was the extent to which political econ-
omy was or was not like natural science, particularly Newtonian physics.
For Mill, it had the same axiomatic and deductive character, but was much
more inexact at the stage of verification (Hollander 1985; Hausman 1981,
1992). For Whewell, induction was deemed more relevant, although in his
own essays on the subject, he explored the use of mathematical economics
and was steadfastly deductive. What is most striking about these meth-
odological musings is the unanimity over the scientific standing of political
economy. The detailed imprimaturs of Mill and Whewell were of consider-
able service in sustaining the prestige and respect bestowed on the subject
at least until the “methodenstreit” of the 1860s. After that, English econo-
mists could turn to John Cairnes, Jevons, and John Neville Keynes for exten-
sive arguments endorsing economics as a science (Schabas 19904, chap. 6).
In most cases, however, they preached to the converted.

Implicit in these assorted reflections on the scientific standing of politi-
cal economy are ontological commitments as well. In what respects are the
phenomena specific to political economy— prices, interest rates, trade,
and so on—different from the phenomena covered by the natural sciences?
And why might they be governed by laws analogous to natural laws? To
what extent is there an autonomous entity known as an economy that is a
social entity quite apart from the natural world? During the Victorian era,
the conception of the economy and its salient features underwent a signifi-
cant transformation. One critical factor in this process was an unprece-
dented but relatively short-lived enthusiasm by economists for the science
of psychology, starting with Mill’s declaration of 1859 (see the opening
quote) and ending more or less with Marshall.4

The Jevonian theory, for example, depicted economic phenomena,
prices and the like, as the product of individual choice. In a sense, the entire
economy emanated from the mind, or rather the aggregate of independent
minds. Prices were the product of 2 Benthamite calculus of pleasure and
pain rather than the return to physical inputs such as labor and capital. And
even though, in the long term, the cost of production matters, the factors

4. Two possible exceptions to the early end of this enthusiasm are Thorstein Veblen and
John Maynard Keynes, both of whom made frequent appeals to psychological traits, instincts,
and habits. But neither one explicitly sought out developed theories of psychology, as we find
in the Victorian period.
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responsible—labor and capital —were recast in terms of utility or mental
wear and tear, so to speak.5 In short, the economy was mind driven through
and through. Humans do not produce any new matter. They merely recon-
figure what is there, and order it according to their calculus of pleasure and
pain. All that man can produce and alter is utility. As Alfred Marshall later
remarked, “Man cannot create material things. In the mental and moral
world indeed he may produce new ideas; but when he is said to produce
material things, he really only produces utilities; or in other words, his ef-
forts and sacrifices result in changing the form or arrangement of matter to
adapt it better for the satisfaction of wants” (Marshall [1890] 1920, 53).

To a significant degree, Victorian economists repositioned their concept
of the economy. They cut themselves free of the Enlightenment associa-
tions with physical nature that once saw the production and distribution of
wealth as part of a providential order. The economy was now depicted in
terms of man-made social institutions. To put it most emphatically, the
economy went from a natural entity to a social one. This did nothing, how-
ever, to diminish the high esteem and confidence in the scientific standing
of political economy among its practitioners. If anything, it suggested that
economic theorists, by discovering the laws that governed the production
and distribution of wealth, might also be in a position to change social ar-
rangements.

In the mid-eighteenth century, when political economy arguably
emerged as a distinct discipline, the various features of wealth, which
formed the domain of discourse, were generally viewed as extensions of
physical nature. David Hume, for example, treated the flow of money from
one nation to the next as a natural process in terms of the ebb and flow of
the tides. Gold, like water, always seeks its own level, regardless of legal
restraints. And the Physiocrats maintained that economic wealth literally
comes from the gifts of nature, the sun, rain, and soil that provide us with
our daily bread. The activities of artisans and merchants were deemed ster-
ile or unproductive, in that they merely transformed matter but created no
net surplus. The most prominent member of the group, Frangois Quesnay,
represented the economy in terms of a circular flow or tableau with explicit
analogies drawn to the circulation of the blood and the body politic
(Christensen 1994). A central tenet of the group was the doctrine of laissez-
faire, which literally meant to let nature take its course.

One reason for this privileging of the natural world stemmed from ap-
peals to that “rude and early state” that preceded the rise of nations. Social
activities and institutions were always derivative and thus a less intrinsic

5. Land, the third factor traditionally posited in classical political economy, was dropped
from the analysis. No extensive explanations were given for this, but the root of it lay in
Ricardo’s analysis of rent as a derivative and hence dispensable cost.
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part of the order of things. Adam Smith posited the existence of a “natural
progression of opulence” from agriculture to manufacturing to foreign
trade that transcended any specific institutional arrangements. Neverthe-
less, Smith accorded a larger role to human agency in the economy than the
Physiocrats. Economic harmony is engendered by our “natural propensity”
to “truck, barter, and exchange,” as well as “the desire of bettering our con-
dition.” Clearly, the configuration of human labor was critical in determin-
ing the yield of the earth’s crust, but this came about without any intention
or overarching plan. Moreover, there was still a strong inclination to view
institutions as something best dismantled such that physical nature could
run its course.

With Ricardo we find a more developed conception of an autonomous
and self-governing economy. While it was still subject to natural laws—
Malthusian conditions and the principle of diminishing returns most
notably —there was greater scope for institutional reform. One need only
think of Malthus’s own recommendations for overcoming the persistent
problem of a burgeoning population: moral restraint under the guidance of
the church. For Ricardo, taxation became the central means for supervising
economic growth and assaulting the unproductive sectors of the economy.
Nevertheless, there was still a strong conviction that economic develop-
ment proceeded according to principles that no group could change at a
fundamental level. The best that could be achieved was to accelerate or re-
tard the rate by which the economy unfolded.

Joseph Schumpeter once described Mill’s Principles as a halfway house
(Schumpeter 1954, 603). There is a large grain of truth in this remark, al-
though in a sense different from that intended by Schumpeter, who fo-
cused on Mill’s analytical oscillations between Ricardian and neoclassical
tenets. As I have argued elsewhere, Mill undertook numerous steps that re-
characterized the economy vis-a-vis physical nature (Schabas 1995). Both in
his posthumous essay “On Nature” (Mill [1874] 1969) and in his economic
writings, Mill struggled with the question of human activity and came down
firmly on the side of humans dominating rather than submitting to physical
nature. Even human nature was malleable and thus perfectible. The econ-
omy was thus set apart from the natural order and seen as an instrument for
the amelioration of humankind. Furthermore, political economy was no
longer a material science. Although it presupposed the operation of the
laws of physiology, chemistry, mechanics, and so forth, political economy
could take mental phenomena as its proper domain of inquiry. He thus
paved the way for the subsequent declarations by the early neoclassical
economists who grounded the subject so firmly in the mind.

Mill’s enthusiasm for psychology, or the science of the mind, was part of
a larger movement at the time, one that he helped to spearhead. As we see
in the opening quote to this chapter, he declared psychology to be a new
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immigrant to England, but one that had settled in successfully.¢ The key
figure was Alexander Bain. His The Senses and the Intellect (1855) did
much to wed physiology with the associationist psychology of David Hart-
ley and James Mill. Introspection was thereby made respectable, in that it
was correlated with physical states at the neural or muscular level, as well
as facial expressions and bodily gestures. This inaugurated a period of psy-
chological research that took seriously questions of emotion, conscious-
ness, and volition. Some, such as Henry Maudsley and William Benjamin
Carpenter, even collapsed the cherished dualism between mind and body,
although subsequent investigators, James Sully most notably, felt com-
pelled to restore the sacrosanct divide. Evolutionary biology, in the hands
of Herbert Spencer, and the German experimental research of Gustav Fech-
ner and Wilhelm Wundt also played a role in shaping a vibrant community
of psychologists in Victorian Britain (Smith 1973; Jacyna 1981; Daston
1978, 1982). Although concrete knowledge of neurophysiology then as
now was grossly inadequate to the task, the mere presence of appeals to
physiology infused the discipline with an aura of scientific objectivity. This
in turn served to dissipate some of the thorny religious and ethical debates
that surrounded the question of free will.

A contemporary of Mill’s, Richard Jennings, also drew a line between the
“province of human nature” and the “external world.” His Natural Ele-
ments of Political Economy (1855) is replete with remarks about the na-
ture and scope of the subject, and most notably highlights the importance
of psychology in the development of political economy (White 1994). In
his view, “all the phenomena of Political-economy are of two kinds, caused
severally by the action of matter on man, and of man on matter”; thus,
“there occur simultaneously mental phenomena and physical phenomena,
mutually connected by laws, to determine which is the chief object of ab-
stract Political-economy.” There are for Jennings laws of human nature that
are as “fixed and invariable” as the laws of nature, and to some extent these
have already been discerned by statisticians. But the main point he drives
home is that the phenomena of political economy, such as exchange value,
are mental in origin. It is imperative, therefore, to develop psychological
inquiry. He even, quite perspicaciously, proposes that “from this law of the
variation of sensations consequences will be found to ensue, affecting more
or less all the problems of Price and of Production” (Jennings [1855] 1969,
22, 9-10, 140, 99-100).

John Elliott Cairnes is often classified as the last prominent economic

6. Recent scholarship indicates that psychology had already congealed into a coherent dis-
course in the eighteenth century, mostly in the German- and French-speaking regions. Gary
Hatfield argues that “psychology as a natural science was not énvented during the eighteenth
century but remade” (Hatfield 1995, 188). Christopher Fox (1987) and Fernando Vidal (1993)
also demonstrate the widespread appeal to the science of the mind, or psychology, in the
Enlightenment.
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theorist of the classical era. His Character and Logical Method of Political
Economy (1875) confronts directly the issue of the epistemological status
of the science of wealth. In his view, political economy is on a par with
astronomy. “What Astronomy does for the phenomena of the heavenly
bodies,” he declared, “Political Economy does for the phenomena of
wealth” (Cairnes [1875] 1965, 35). Notwithstanding the seeming messi-
ness of the empirical record, everything in the economy is law governed,
and the task of the political economist is to discover those laws. With an
implicit debt to Darwin’s entangled bank, Cairnes asserts that the phenom-
ena of political economy, “the prices of commodities, the rent of land, the
rates of wages, profits, and interest, differ in different countries; but here
again, not at random. The particular forms which these phenomena assume
are no more matters of chance than . . . the fauna or flora which flourish on
the surface of those countries are matters of chance” (Cairnes 1965, 36).

Cairnes makes the interesting argument that political economy, while it
draws on both the material and the mental, is in some sense neither a mate-
rial nor a mental science. There is an equal dependence on the laws from
both domains, but in some unspecified sense, wealth, the true subject mat-
ter of political economy, is a domain unto itself:

Neither mental nor physical nature forms the subject-matter of the in-
vestigations of the political economist. . . . The subject-matter of that
science is wealth; and though wealth consists in material objects, it is
not wealth in virtue of those objects being material, but in virtue of
their possessing value —that is to say, in virtue of their possessing a
quality attributed to them by the mind. (Cairnes 1965, 48)

This equivocation, but clear recognition of the mental dimension of the
subject, was to be resolved by the early marginalists, notably Jevons, Edge-
worth, Wicksteed, and Marshall. With Jevons, economics was to be placed
entirely in the domain of the mental: “The theory presumes to investigate
the condition of a mind, and bases upon this investigation the whole of Eco-
nomics” (Jevons 1957, 14-15). All prices were said to be reducible to the
feelings of pleasure and pain at the margin, in terms of “the final degree of
utility,” as he coined it. Moreover, while prices changed as the result of the
aggregate effect of individual deliberations, there was no need for a com-
mon measuring rod between minds, or even for one mind to directly sway
another:

Every mind is thus inscrutable to every other mind, and no common
denominator of feeling seems to be possible. But even if we could
compare the feelings of different minds, we should not need to do so;
for one mind only affects another indirectly. Every event in the out-
ward world is represented in the mind by a corresponding motive,
and it is by the balance of these that the will is swayed. But the motive
in one mind is weighed only against other motives in the same mind,
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never against the motives in other minds. . . . Hence the weighing of
motives must always be confined to the bosom of the individual.
(Jevons 1959, 14)

Jevons has here granted considerable autonomy to individual minds as the
source of all economic features of the world.

Even capital was defined in terms of mental attributes, as something
fixed in objects through the passage of time and the intentions of the per-
son who uses the object. What is critical is that an object be intended for the
production of additional wealth. A loaf of bread can “feed the hardworking
navvy, the idle beggar, the well-to-do annuitant” (Jevons 1957, 296). But
only in the first case is the bread an object of capital. In sum, “There is noth-
ing which marks off certain commodities as being by nature capital as com-
pared with other commodities which are not capital. The very same bag of
flour may have to change its character according to the mental changes of
its owner” (Jevons 1957, 285).

Rent and wages were also recast in terms of the utility theory of value
and were thus defined in terms of mental states. Labor was simply the pro-
duction of utility. It creates nothing material. And rent, as Ricardo had al-
ready demonstrated, was essentially a function of the configuration of
property relationships in a given region. All of economic development
came from human wants and desires, which were taken to be sui generis,
and it was in the act of deliberation that economic phenomena were
formed and altered.

Francis Ysidro Edgeworth was even more emphatic about the psycho-
logical turn taken by economics. His only book, Matbematical Psychics
(1881), called for a full mathematization of economic theory in terms of the
utility calculus and drew direct inspiration from the psychophysiological
work of the German experimental psychologists, such as Hermann von
Helmholtz and Gustav Theodore Fechner. As Philip Mirowski has recently
shown, Edgeworth was also closely allied with the British psychologists,
especially James Sully, who in turn had studied with both Bain and Helm-
holtz (see Mirowski 1994, 7-15). For Edgeworth, the first principle of eco-
nomics is that “every agent is actuated only by self-interest.” Pleasure, as the
Comte de Buffon had shown, was a property of human evolution and thus
“an essential attribute of civilisation.” Utility was viewed as a kind of energy
and thus measurable. Humans were deemed “pleasure machines.” Indeed,
the day might come when there would be an instrument, “a psychophysical
machine, continually registering the height of pleasure experienced by an
individual” (Edgeworth [1881] 1967, 16, 77, 15, 101). For Edgeworth, eco-
nomics was firmly rooted in psychology, and for him this was something to
relish, not fear. It would bring greater rigor and objectivity to the subject
and provide the proper ontological foundation for the newly developed
mathematical theory.
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Philip Henry Wicksteed came to economics by way of the Unitarian min-
istry and was so taken with the new ideas of Jevons that he hired a private
tutor to reacquaint him with the calculus. He also endorsed the psychologi-
cal turn. In his entry “Political Economy and Psychology” for Palgrave’s
Dictionary of Political Economy (1896) he remarked on the links between
the two fields that had been recently forged: “The economist must from
first to last realise that he is dealing with psychological phenomena, and
must be guided throughout by psychological considerations” (Wicksteed
[1910] 1933, 767). This is true not only of the analysis of consumption,
which gives psychology a “conspicuous place” in economics, but also of all
the other areas of the science, such as production, distribution and money.
These latter categories are all governed by the law of supply and demand
and thus by the psychological questions of satisfaction and motivation.
In sum,

The direction taken by economic study in recent years tends to a
more express and generous recognition of the close connection be-
tween psychology and political economy, and the necessity of
constantly keeping in touch with our psychological basis even when
pursuing those branches of economic inquiry which appear to be re-
motest from it. (Wicksteed 1933, 769)

It was clear to Wicksteed that the character of economics had changed dra-
matically since the 1870s and that a central factor was the harnessing of
psychological theories.

The final figure to be considered in this brief overview of Victorian eco-
nomics is none other than Alfred Marshall (1842-1924), who dominated
not only the last decade of Victoria’s reign but, given his imprint on young
Maynard Keynes, the first half of this century as well. Marshall was very in-
terested in psychology in his formative years, and wrote several un-
published essays on the subject that have recently been made available in
print. The editor of those papers, Tiziano Raffaelli, has suggested that Mar-
shall took the human mind to be a machine of relative simplicity and thus
still adhered to some of the basic tenets of the associationist school. Bor-
rowing heavily from Alexander Bain, Marshall believed that most mental
connections were grounded in contiguity and similarity. All actions stem
from the mind, but within the mind there is room for the reassembly of
sensations from the external world, and possibly some internal machinery
as well. This latter belief may stem from Marshall’s affinity for Kant, even
though his psychological inquiries were more in keeping with the empiri-
cist tradition of Hume and Bain. With little delving, he tried to draw a line
between the mental and the physical: “My psychological facts are indepen-
dent of my physical facts, although in any hypothesis or theory by which I
attempt to connect my psychological facts I shall be indebted at every step
to my corresponding physical theories” (Raffaelli 1994, 113). Deliberation
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comes about because we place different values on future actions than pres-
ent ones.

All market phenomena thus come from the mind, and even the forma-
tion of capital is essentially the result of an investment of time, of forgoing
immediate consumption. A person in an economic context makes very
straightforward decisions that revolve around his preference for the pres-
ent over the future: “Sometimes he is like the children who pick the plums
out of their pudding to eat them at once, sometimes like those who put
them aside to be eaten last” (Raffaelli 1991, 50). In sum, man produces noth-
ing material, only utility. And it is investment in one’s mind that matters
most. Physical capital is taken to be subordinate to intellectual capital: “The
most important machine is man, and the most important thing produced is
thought” (Raffaelli 1991, 52).

This brief tour through the leading writers of Victorian economics has
hopefully lent weight to the significant presence of psychology at the time.
Needlessto say, there were many other novel developments. Herbert Somer-
ton Foxwell, a contemporary of Edgeworth, wrote a succinct overview enti-
tled “The Economic Movement in England” (1887) that also acknowledged
the emergence of the historical school or economic history as we now know
it, of socialism and Marxism, and of a general shift away from crude laissez-
faire reasoning by one and all. I have not discussed these trends here, in part
because they have already been addressed by other historians (Dobb 1973;
Kadish 1982; Maloney 1985) and in part because they do nothing to alter the
theme highlighted here. Indeed, these three developments reinforce the
general transformation of the economy as one that can be understood and
managed, and not left to the laws of nature. Economic history tended to
undercut the belief in laws altogether, by emphasizing the unique and
ideographic features of the economic landscape. Socialism was predicated
on reform and the refusal to commit the naturalistic fallacy. And the wide-
spread dismissal of laissez-faire principles speaks for itself.

The advent of concentrated appeals to psychology in economic dis-
course has not been given proper recognition, possibly because most con-
temporary historians of economics are first trained in economics and
acquire nothing but disdain for psychology. Its inherent subjectivism seems
to cast a murky shadow over a science as solid and rigorous as economics.
Such suspicions date back to the early 1900s. Irving Fisher, arguably the
most prominent analytical economist in the first third of the twentieth cen-
tury, was strongly opposed to the use of psychological findings in eco-
nomics (Chaigneau 1995). But it was the legacy of positivism that nailed the
coffin shut, particularly in the work of Paul Samuelson, who even purged
economic discourse of the concept of utility because it was too subjective.
Economists have since been content to speak of revealed preferences, and
leave the inner workings of the mind to others (Mirowski 1989, 222-31,
378-86).
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Why was there this fleeting fancy for psychology in Victorian Britain? It
was not found on the Continent at the time, nor in the treatises of the seven-
teenth and eighteenth centuries. There is no single or simple answer. Cer-
tainly Mill's preeminence, and his own familial acquaintance with the
subject, played an important role in bringing psychological reasoning into
the foreground. His enthusiasm for Bain’s efforts to join physiology with
associationist psychology may have been the critical turning point. Perhaps
this was enough to weaken any resistance that might have been posed by
Auguste Comte and his refusal to concern himself with anything as inscruta-
ble as the human mind. Fred Wilson has argued in great detail that Mill as-
suaged these doubts and convinced himself that there could be an
empirical science of psychology. More important, it was Mill who pointed
the way to a purely qualitative analysis of pleasure and thus the significant
notion of an ordinal ranking of inner states (Wilson 1990, 220). Even when
later economists such as Jevons repudiated Mill on doctrinal and meth-
odological commitments, they waxed enthusiastic about psychology and
upheld the view that one could infer mental states from manifest actions.

One factor that may have sustained this favorable attitude toward the
science of the mind in the post-Millian period was a predilection for the
individual as the point of departure for all economic theory. In a nutshell,
the early neoclassical economists dissolved economic classes as the unit of
analysis and built their model of the world from individuals. Whereas with
Ricardo, the central question was how to divide the pie between the land-
lords, capitalists, and laborers, with Jevons and Marshall, the key question
became one of maximizing individual utility and taking the aggregate to ar-
rive at meaningful claims about social welfare. There were no more classes;
indeed it was proposed that every laborer might also be an owner of capital
and certainly partook in the cash and credit nexus. To put it another way,
individuals rarely made an appearance on the stage of the classical econo-
mists; the forces of capital accumulation and the ongoing rise of commerce
dwarfed individual differences. For the early neoclassical economists,
individuals —albeit faceless and nameless individuals—were the prima
causa of all economic phenomena, which, as we have seen, were funda-
mentally mental and not material. Moreover, the properties and motions of
market phenomena were directly the result of the fact that human minds
differed one from another, at least in terms of their evaluations of pleasure
and pain. Introspection and studies of the mechanisms of the mind were
thus just the license required by Victorian economists to reorient the disci-
pline around individual agency.

Enthusiasm for psychology and the inner life of the mind was also to be
found among natural scientists of the time, although these seemed to run
parallel to economics rather than impinge directly on it. Evolutionary bi-
ology had profound implications for our understanding of the origins and
nature of language, memory, and reasoning. Darwin and Spencer both rose



86 Economics and the Science of the Mind

to the challenge, though with little by way of concrete evidence to guide
them. The full consequences were felt only much later. But of more imme-
diate significance for political economy was the question of the origin of a
moral sensibility. Darwin, as Robert Richards has argued, took care to de-
velop an approach different from that of the utilitarians (Richards 1987,
218-19). Darwin looked much more to the group, and to the longevity of
the species, than to individual states of pleasure and pain. The two ends
were more likely to conflict than to coincide. Altruistic acts were aimed at
the general good and were thus not likely to increase the happiness of the
individuals concerned. This and other tenets of evolutionary biology sug-
gest that political economy was on an orthogonal track. They both fed on a
common interest in psychology, but one is hard-pressed to find points of
intersection in their theoretical developments. Indeed, for all of Marshall’s
proclamations, his economic theory was remarkably impervious to evolu-
tionary biology (Schabas 1994). As Philip Mirowski has argued at length, it
was much more infused with the conceptual and methodological constitu-
ents of physics (Mirowski 1989, 262-65).

A striking feature of the community of physicists in the latter half of the
Victorian period was their reverence for the world beneath the given of
experience. Perhaps in reaction to Comtian positivism and its atheistic as-
sociations, Victorian physicists delighted in the spiritual dimensions of the
“unseen universe,” as it was dubbed in 1875 by Balfour Stewart and Peter
Guthrie Tait. With the formulation of the law of the conservation of energy,
the luminiferous ether became the seat of the electromagnetic field, of
light, and of heat, but most of all of the deity (Heimann 1972; Wilson 1977,
Wynne 1979). This was the period when British physicists such as Oliver
Lodge and George Gabriel Stokes were smitten with spiritualism and psy-
chics. Such predilections for the mental resonated well with the declara-
tions of the psychologists of the time, such as Carpenter and Fechner, to
wit, that the mental phenomena are part of the same unitary power that
manifests itself in the various forms of energy.

As Jacyna has suggested, the Victorian science of the mind was part and
parcel of a broader movement to unify nature and restore a moral founda-
tion to scientific inquiry that had passed away with the demise of natural
theology (Jacyna 1981, 129). This was probably less true for political econ-
omy, which seemed to ease into its secular state much sooner and without
significant challenges. In many respects, it had been the voice of secular
reason since the late Enlightenment and did not seem in need of filling a
void.” But even if motivated by different factors, appeals to the mental

7. Peter Minkowitz (1993) has argued forcefully that Adam Smith had already emancipated
political economy from theological concerns. While his case is somewhat overblown, there is
a large grain of truth in it. Certainly with Ricardo and Mill the subject was fully secular. A small
minority promoted Christian political economy throughout the nineteenth century, for exam-
ple, Thomas Chalmers (1780-1847) and Charles Kingsley (1819-75).
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realm were commonplace among both physicists and economists in the lat-
ter half of the nineteenth century.

My emphasis here on the significance of psychology in Victorian eco-
nomics is not meant to imply that appeals to the mind were absent from
previous or subsequent economic theories. If anything, all economic the-
ory makes some implicit commitment to a model of human behavior. But
rarely have economists been as explicit about embracing the scientific
tenets of psychology as they were in the Victorian period. To a consider-
able degree, the eighteenth-century conception of economic phenomena
was much more naturalistic, much more inclined to treat rationality as de-
rivative of more fundamental natural instincts and propensities, than the
Victorian conception, which granted so much efficacy to mental delib-
eration. In Victorian political economy, as we have seen, the presence of
psychology was quite pronounced. This was in sharp contrast to Enlighten-
ment political economy, in which reason was subordinate to the passions.
AsJoseph Cropsey noted, “Smith’s formulation is that nature did not leave it
to man’s feeble reason to discover that and how he ought to preserve him-
self, but gave him sharp appetites for the means to his survival” (Cropsey
1975, 143). In the classical theory, the individual mind did not make
choices that determined the pricing and distribution of economic goods.
This was rather the result of the configuration of large groups of people,
distinguished by their need to labor, and the cycle of the harvest. Moreover,
Hume and Smith took humans to be much more like animals, suggesting in
numerous passages that human intelligence was merely refined animal in-
stinct (Schabas 1994). Even within the human species, they suggested, we
are all more or less alike in terms of our rational faculties. It is education and
happenstance that weeds out the philosopher from the street porter.

Robert Young among others has argued that “Darwin is Social.” He
means by this that the Darwinian movement served to bring man into na-
ture and that an important source of inspiration for this was classical politi-
cal economy, the economic and demographic analyses of Adam Smith and
Thomas Robert Malthus. But where Young went astray was in assuming
that the economy was conceived as a social entity at the time. For Smith and
Maithus there was no separate social realm that had its own set of autono-
mous laws. Rather, there were economic properties of a single natural or-
der which were all part of one grand design. Moreover, as I have suggested
clsewhere, the story of Darwin and political economy is a complicated one
(Schabas 1990b, 1994). If anything, Charles Lyell was much more instru-
mental in importing economic ideas into biology, and it was the economics
of Ricardo, not Adam Smith. Young is correct to see an economic compo-
nent to the Darwinian theory of evolution, but the economics that was in-
corporated into that theory was more natural than social. Political economy
only became a full-blooded social science, that is to say, it only mapped
onto a separate social realm, during the Victorian period. Ironically, at the
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very time it was said to be stimulating biological thinking, it was moving
away from, not toward, natural history.

Enlightenment economists took the economy to be a natural entity and
saw homo economicus as a creature of animal passions and instincts bent
on outcomes such as excess population and the dreaded stationary state
that were at odds with the dictates of reason. Subsequent economists, such
as Mill, Jennings, Cairnes, and the early neoclassicists, took human beings
out of nature. The economy was seen to be the result of rational agency and
thus no longer subject to the forces of physical nature. Jevons openly repu-
diated Malthus, and even Mill from an early age believed that reason could
thwart the passion between the sexes. Economic well-being was not like
the ebb and flow of the oceans, as Hume had once suggested, but some-
thing that could be planned if not controlled. Humans need no longer
struggle against nature. Once one is armed with a firm understanding of the
principles of political economy, as Mill declared, “the ways of Nature are to
be conquered, not obeyed” (Mill 1969, 380-81). Victorian economists thus
tugged in a direction different from the one in which Darwin and the Social
Darwinists such as Herbert Spencer pulled. From our own vantage point a
century later, it appears that they are still holding the same end of the rope.

Bibliographical Note

Possibly because the corpus of economic texts in nineteenth-century Brit-
ain is so formidable in size, historians have resisted the temptation to lump
them together under a single rubric. But I can point the reader to specific
works on several prominent economists—John Stuart Mill, William Stanley
Jevons, Francis Ysidro Edgeworth, Alfred Marshall—as well as the develop-
ment of political economy at Oxford and Cambridge (see Hollander 1985,
Schabas 19904; Creedy 1986; Maloney 1985; and Kadish 1982). There are
also articles and chapters of books that treat the rise of socialist economics
in Britain, the Owenites, Ricardian socialists, or the later group of Fabians
(see Berg 1980; King 1983; Henderson 1985; and Stigler 1965). A series of
papers on Marshall’s predecessor, Henry Fawcett, provides a colorful prism
on the period (Goldman 1989). An excellent overview of the rise of politi-
cal science, with its strong ties to economics, is offered by the collaboration
of Stefan Collini, Donald Winch, and John Burrow (1983).

Historians of science have examined many points of intersection be-
tween economics and the natural sciences in the hands of such polymaths
as George Poulett Scrope, Charles Babbage, and Fleeming Jenkin (see Rud-
wick 1974; Alborn 1994; Berg 1980; and Wise 1989-90). There are also a
few celebrated cases of exchange between political economy and a given
science among those who were more inclined to specialize: Darwin’s pur-
ported assimilation of the subject via Malthus (see Young 19854, 1985b;
Schweber 1985; Schabas 1990b); the absorption of physics, both Newto-
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nian and Maxwellian, by the early neoclassical economists (see Mirowski
1989); and Marshall’s appeals to biology as the Mecca for economics (see
Maloney 1985; and Schabas 1995). None of these claims are uncontrover-
sial; even the one that Darwin was influenced by Malthusian political econ-
omy has been challenged (Gordon 1989). But these debates have at least
begun the task of embedding political economy within the scientific cul-
ture of the Victorian period. Perhaps the best efforts in that direction are
Theodore Porter’s, although his main concern is with the questions of
quantification and objectivity rather than political economy per se (Porter
1986, 1995).
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Biology and Politics: Defining the Boundaries

MARTIN FICHMAN

The search for a suitable—and viable—demarcation between scientific
and nonscientific discourse was one of the more notable, if elusive, en-
deavors of the Victorian period. As the impetus to organize a more profes-
sionally oriented scientific community gathered strength during the late
nineteenth century, so also did the need to specify more precisely what
constituted the scientific aspect of the pronouncements of scientists on a
broad range of issues, including politics, education, and social values. This
subject involves not only the complex question of the ideological context
of science, but also the methodological issues raised by the convoluted his-
tory of the interactions between various models of “natural science” and
“social science” since the Scientific Revolution (Cohen 1994). Defining the
territory of professional science posed a particular dilemma for evolution-
ary biologists. Charles Darwin’s and Alfred Russel Wallace’s theory of natu-
ral selection seemed to provide a powerful basis for establishing the
scientific status of biology, and thus for improving the prospects of profes-
sional and cultural rewards for its practitioners. Yet precisely because evo-
lutionary biology was at an interface between the natural and social
sciences, it was notoriously susceptible to sociopolitical influences and de-
ductions (Jones 1980; Greene 1981; Moore 1989; Bowler 1993b). This
chapter examines why the efforts to construct appropriate professional
boundaries for evolutionary biology proved so challenging and conten-
tious. These efforts testify eloquently to the complexities inherent in the
process by which any age defines or redefines the domain of science and
fixes, for itself, the malleable border between scientific and nonscientific
discourse (Oldroyd and Langham 1983; R. Young 1985).

The first section of this chapter briefly examines two of the major para-
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digms of evolutionary biology, Darwinism and Lamarckism, to demonstrate
the fecundity of the evolutionary metaphor for political thought. Focusing
on Herbert Spencer and Francis Galton, I indicate how, at one level, scien-
tific constructs could be deployed explicitly to enunciate models of social
evolutionism that assumed a nonproblematic, unidirectional transition
from biological to political speculation. The second section broadens the
scope of analysis by situating the Victorian debates concerning evolution-
ary biology within the wider context of the ideologically charged strate-
gies, especially by the scientific naturalists, to construct a definition of
value-neutral and hence objective professional science —and to demarcate
this from the now pejorative depictions of value-laden and hence subjec-
tive nonscience or pseudoscience.

The scientific naturalists—such as Thomas Henry Huxley and John
Tyndall—recognized that by proclaiming the ideological neutrality of sci-
ence, they created a highly effective strategy for advancing the professional
status of biologists. By divesting evolutionary biology of its manifold ideo-
logical accretions—as they appeared to be doing—Huxley and his camp
could claim that they spoke as objective experts, not political or ideological
partisans. This metascientific strategy, however, necessarily involved erect-
ing a sharp demarcation between biology and politics —at least overtly—in
order to claim that the objective study of nature scientifically supported
certain specific political positions. The strategy was essentially enunciated
by the end of the 1860s and served Darwin, Huxley, and their colleagues
well for several decades (Moore 1991). Focusing on Huxley, this section
illustrates how the scientific naturalists deployed the postulated neutrality
of science to construct an “ideologically pure” biology that concealed
its varied sociopolitical agendas behind the banner of a rigorous profes-
sionalism.

It is significant if somewhat ironic that Wallace, by the 1880s, emerged
as one of the most outspoken critics of such a strategy of ideological neu-
trality. His refusal to recognize any objective demarcation between biology
and politics was particularly irksome to the scientific naturalists because of
his copaternity of natural selection. The final section of the chapter demon-
strates how the defection of Wallace from the camp of the scientific natural-
ists elucidates both the initial potency of the politics of neutrality and its
ultimately fatal flaw. By attempting to insulate biology from politics, evolu-
tionary science became hostage to pervasive ideological manipulation by
the scientific naturalists themselves. During the 1890s, the controversy
over Wallace’s biological socialism was marked by hostility and a patroniz-
ing marginalization accorded his evolutionary worldview by many of his
scientific colleagues. In the end, however, Wallace’s candid conflation of
biology and politics—with his insistence upon their reciprocally constitu-
tive dynamics of interaction —signaled the inadequacy of scientific natural-
ism to maintain the facade of objective neutrality.
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I. Darwinism, Lamarckism, and Social Evolutionism

The goal of employing the scientific method to elucidate the problems of
society—and ultimately to produce objective and demonstrably valid
solutions —dates back, of course, at least to the period of the Scientific Rev-
olution. Victorian biologists and their wide audience, therefore, were
hardly novel in their efforts to educe political guidelines from evolutionary
theory. As Porter has noted, however, “the urge to elevate politics above
mere politics by achicving a consensus of experts” usually fails to “force a
consensus, particularly when practical applications are at issue. In part, this
is because conflicting political or social visions are often only masked by
the ostensibly neutral language of science.” Equally pertinent is the fact that
the natural sciences, particularly evolutionary biology, “present neither a
unified nor any single readily-applicable model for social science. Science
envy, far from elevating political and social thought above politics, has pro-
vided instead a pervasive idiom of debate” (Porter 1990, 1024). Evolution-
ary biology conjured up variant, often conflicting readings within the
British scientific community. When the debates are widened to include the
German, French, American, and other scientific communities, the meaning
of evolution becomes more complex still (Glick 1974). An additional factor
complicating the analysis of the interaction between biological and politi-
cal thought is the ambiguity surrounding the crucial, and value-laden, term
“progress” (Desmond 1982; R. Richards 1992). Particularly in the English-
speaking world, “progressive movements,” “progressive thinkers,” and
“progressive political parties” all benefited from the wide, if confusing,
scope afforded by the concept of evolutionary progress (Gascoigne 1991,
434-35; Bowler 1989).

Analysis of the political impacts of evolutionary theory must begin with
an accurate conception of what were then considered the basic precepts of
evolutionary science. Historians of biology have now successfully chal-
lenged the view that Darwinism was the dominant evolutionary hypoth-
esis; in the later decades of the nineteenth century, many biologists became
outspoken opponents of the theory of natural selection, erecting a variety
of alternative mechanisms for evolution. Most influential was the
Lamarckian concept of the inheritance of acquired characteristics, but al-
ternatives also included nonadaptationist (orthogenetic) and discon-
tinuous (nongradual) hypotheses (Bowler 1983). Political conclusions
drawn from biology relied mainly upon analogies to the two main mecha-
nisms proposed for evolutionary change— mechanisms often confounded
or conjoined by the participants in the Victorian debates.

The idea of progressionism was central to Lamarckism; since traits ac-
quired by the purposeful behavior of animals were inherently adaptive,
evolution would thus be guided along beneficial lines, as organisms gradu-
ally became fitter as they responded to changing environmental demands
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(Burkhardt 1981, 132, 206). In contrast, the theory of evolution by natural
selection presents a more complex epistemological relation to progressio-
nism (Greene 1994, 334; Nitecki 1988). It is crucial to distinguish at the
outset between the general theory of evolution and the specific theory of
natural selection. Both Darwin and Wallace, in contrast to Lamarck, con-
vincingly demonstrated the fact of evolution to many (though not all) con-
temporaries. Their writings provided a vast body of evidence — drawn from
embryology, comparative behavior, mimicry (the fact that certain species
so closely resemble another unrelated species as to be mistaken for the lat-
ter), animal and plant breeding (domestic variation), biogeography, and
paleontology —showing that organisms cannot have been separately cre-
ated in their present forms, but must have evolved from earlier forms by
gradual transformation (D. Young 1992). Moreover, for Darwin and Wal-
lace, evolution was a two-step process: first, the appearance of (random)
variations in nature, and second, the sorting of this variation by natural se-
lection. They argued that the existence of beritable variations within a spe-
cies, coupled with the production of more offspring than could possibly
survive, constituted the conditions under which “favorable variations”
tended to be preserved and “injurious variations” eliminated. Over many
generations, and under the continued selective influence of the environ-
ment (the so-called struggle for existence), a group of organisms would
eventually have accumulated sufficiently numerous variations to constitute
a new taxonomic status: thus the “origin of species” (DeBeer 1963).

An ironic result of Darwinism’s success, however, was that Lamarckism
seemed more plausible after The Origin of Species had given evolutionism
greater, and more widespread, credibility than it possessed in the first half
of the century. Before the advent of August Weismann'’s theory of the germ
plasm (the concept that the transmission of heritable traits cannot be af-
fected by the environment) in the 1880s, many biologists probably found it
difficult to distinguish between natural selection and Lamarckism. Thus,
there were a variety of evolutionary theories upon which biologists —and
other interested parties—could erect rival “scientifically sanctioned” politi-
cal systems. Despite the social, professional, theological, philosophical,
gender, and empirical constraints that conditioned the shaping of biolog-
ical theories, there was still a wide range of maneuvering for biologists to
draw political conclusions from their science (Bowler 1993b, 16, 61, 89-
92). Darwinism and Lamarckism—and their variant readings—thus pro-
vided fertile ground for theorists of social evolutionism.

Social evolutionists emphasize directional change in societies with time.
Although attempts to construct social theory predicated upon scientific
analogies were common in the Enlightenment, it was the concepts of
Lamarck, Darwin, and Wallace that provided the most striking opportunity
to appropriate biological metaphors to sociopolitical thought (Jones 1980;
R. Young 1985; Bowler 1993b). Despite the fact that evolutionary theories
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are complicated by the question of the empirical and logical connection
between directional change with time and the concept of progress, social
evolutionists— of whatever stripe —seek to justify their theoretical models
as congruent with some version of natural—that is, “scientific’ —
evolution. It was the profound political, technological, industrial, and ur-
ban transformations of Europe and North America in the late nineteenth
century that generated the greater urgency, authority, and popularity of
evolutionary accounts of societal change —whether descriptive, prescrip-
tive, or as rationalization—in Victorian culture (R. Smith 1981, 133-35).1
shall focus on Spencer and Galton as influential examples of social evolu-
tionists who presumed a nonproblematic transition from biology to the
realm of political discourse.

Although often misunderstood or maligned, Spencer was one of the
grandest systematizers of evolutionary thought. From his first book, Social
Statics (1851), Spencer elaborated an enormous lifelong project—what he
termed the “system of synthetic philosophy” —which incorporated the en-
tire realm of human knowledge and experience, from biology to religion,
from psychology to sociology, into the framework of evolutionism. He had
become a Lamarckian through his reading of Charles Lyell in 1840. Al-
though Spencer applied Malthusian principles to animal populations, de-
duced a struggle for survival, and coined the phrase “survival of the
fittest”—thus incorporating natural selection partially into his grand
system— his perspective remained Lamarckian. He continued throughout
his career to maintain that the inheritance of acquired characteristics was
the major mechanism of evolutionary change (Haines 1991, 416-22).

That Spencer explicitly defended Lamarckism against Weismann’s cri-
tique of use inheritance suggests one powerful reason why he refused to
abandon his Lamarckian perspective: he would have undermined what he
wanted most to maintain, namely, the fundamental identity of biological
evolution and of psychic and social evolution (Spencer 1887, 1893). Spen-
cer envisioned higher forms of organic being emerging from earlier ones by
a gradual process of adaptation to the environment. The mental develop-
ment of man, he argued, lay from egotism to altruism. Correspondingly, so-
ciety developed from a “militant” phase, in which rigid coercion was
needed to hold men together, to an “industrial” phase. In this latter stage,
altruism and a harmonious individualism permitted the decline of external
state control and the emergence of a fully evolved and integrated social or-
der, in complete and peaceful adaptation to its environment (Peel 1975,
570-71).

Needless to say, Spencer’s vast evolutionary synthesis lent itself to the
most diverse political readings. He has been interpreted as providing a bio-
logical rationale for society as a ruthless struggle for existence, in which
relentless, individual competition provides the engine for social progress in
accordance with nature’s laws, which put all alike under trial (Hofstadter
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1955, 31-50; Jones 1980, 56). Yet it has been persuasively claimed that it
was his use of the social-organic analogy, not his championing of competi-
tion, that best expressed Spencer’s political views—and that also provided
a frequent opening for socialists to claim him as an intellectual comrade
(Pittenger 1993, 20-22). His synthetic philosophy was permeated not by
materialism, but by the notion that the ultimate goal of social development
was a moral one (Bowler 1993b, 65-69; R. Richards 1987, 287, 303-9).
Spencer is significant for his efforts to provide a synthesis of much of the
accepted physical and biological science of his day, coupled with the na-
scent social sciences, in the integrating framework of an evolutionary secu-
larization of ethics. His unified —if often technically problematic— vision
contributed greatly to the acceptance of science as a major cultural force in
Victorian society (Peel 1975, 570).

Francis Galton, Darwin’s cousin, adopted a more draconian approach
toward elucidating the relationship between biology and politics than did
Spencer. Or, to be more precise, Galton simply subsumed politics under
biology. Fascinated by what he perceived to be the biological transmission
of talent—scholarly, artistic, and athletic—he provided in his 1865 essay
“Hereditary Talent and Character” the first persuasive statistical evidence
for the presumed inheritance of physical and mental traits in humans. In
Hereditary Genius (1869), Galton further suggested that the races of man-
kind could be ranked according to the frequency with which each race pro-
duced individuals of high natural ability —which he defined as intellectual
capacity, eagerness for work, and power of doing superior work. Races that
did not produce such individuals would be swept away by their increasing
contact with superior (read “advanced Western technological”) races as
global industrialization proceeded (Galton 1865, 1869; Mazumdar 1992,
39). Galton coined the term “eugenics” in 1883. His arguments for societal
programs to foster talent, health, and other “fit” traits (positive eugenics)
and to suppress feeblemindedness and other “unfit” traits (negative eu-
genics) became influential in the closing years of the nineteenth century
and the decade following. It was his brilliant disciple Karl Pearson who de-
veloped Galton’s insights into a science of biometry, that is, the application
to biological phenomena, including human social evolution, of precise and
sophisticated statistical correlation techniques (Searle 1976, 7). Although
both Galton and Pearson were skeptical—at times hostile—towards the
implications of the rediscovery of Mendelian genetics in 1900, biometry be-
came an important tool in the development of statistical methods for mod-
ern biology (Kevles 1985, 16-17, 35-39).

For Galton, eugenics was preeminently a scientific repudiation of con-
servative, aristocratic privilege; politically, he reflected the middle-class
outlook of much of the liberal intelligentsia (Jones 1980, 35-36). As with
Spencer’s system, however, a wide variety of political strategies could be
educed from Galton’s concept of eugenics predicated upon state interven-
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tion in human breeding. Socialist intellectuals, from Pearson to George Ber-
nard Shaw, fashioned systems of “reform eugenics.” Conversely, agitated
conservatives, anxious to counter the emergence of social welfare politics
in the years preceding the Great War, saw in eugenics a scientifically con-
structive alternative both to the prewar Liberal government’s programs and
to socialism (Searle 1976, 112-15). Galton also impressed those who began
to take the threat of racial degeneration seriously in the 1890s and who
were receptive to hereditarian theories that appeared to justify imperialism
and racism (Bowler 1993, 78, 90). The potency of eugenics as a political
force is a significant feature of twentieth-century history (Kevles 1985;
Adams 1990).

As part of the wider movement of scientific naturalism, Galton’s eu-
genics was “a celebration of the work of the professional elite [that] was
also a bold attempt to colonise intellectual territory previously occupied by
science’s rivals” (MacKenzie 1981, 51). Convinced of the obligatory ideo-
logical function of biological evolutionism, Galton committed five hundred
pounds a year to University College (in 1904) for a research fellowship in
national eugenics—which he defined as “the study of agencies under social
control that may improve or impair the racial qualities of future generations
either physically or mentally” (Galton 1909, 81). In the influential Natural
Inberitance of 1889, Galton declared that the statistics of heredity and their
eugenic imperatives “are the only tools by which an opening can be cut
through the formidable thicket of difficulties that bars the path of those
who pursue the Science of man” (Galton 1889, 62-63). It was, however, an
evolutionary science constructed upon a political infrastructure.

II. Huxley’s Metascientific Strategy:
The Ideology of Neutrality

To be sure, debates about the nature of science—such as those involving
the work of Spencer and Galton — were important features also of the early
Victorian period. William Whewell, John Herschel, and David Brewster,
among others, raised fundamental questions concerning the epistemologi-
cal and cultural status of science. However, science in this earlier period did
not enjoy the cultural and institutional security it acquired after midcen-
tury. Accordingly, it is only after the 1860s that there emerged “a scientific
culture, rather than science in culture” (Yeo 1993, 32). Numerous works
appeared in the 1870s and after, attesting to the ascendancy and autonomy
of science—what John Stuart Mill termed the “general property of the
age” —and making methodological claims for the broad scope of scientific
philosophy that would not have received a sympathetic hearing in the
1830s, nor even the 1850s (Butts 1993, 313-17). Evolution was a key ingre-
dient in this potent cultural vision. However, since evolutionary biology
was itself an ongoing, contentious discourse, it imposed no single set of
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conclusions on political thinkers and activists. As a set of resources, evolu-
tion offered defining questions, if not always definitive answers (Pittenger
1993, 8). The scientific naturalists, therefore, turned to the idea of science
itself, not merely evolutionary theory in particular, to ground their cam-
paign for ideological neutrality. It was Huxley who most clearly recognized
that a metascientific strategy — the politics of neutrality — was necessary to
render social evolutionism more objective to its broad audience.

As Frank Turner has noted, the spokesmen for scientific naturalism con-
stituted one of the most vocal and visible groups on the Victorian intellec-
tual landscape. With a combination of research achievements, polemic wit,
and literary eloquence, this influential coterie — including Huxley, Tyndall,
Leslie Stephen, and John Morley (as well as Spencer and Galton)—helped
to create a largely secular climate of opinion in which the theories and met-
aphors of modern science penetrated the institutions of education, indus-
try, and government. They preached a gospel of social and material
progress allied to the advance of science and technology to enthusiastic au-
diences ranging from skilled mechanics to members of the aristocracy
(Turner 1993, 131-32).

From the 1840s onwards, the Victorian scientific world was essentially
transformed into a modern professional community (Turner 1993, 179). By
the 1870s, in terms of editorships, professorships, and offices in the major
scientific societies, such figures as Huxley, Tyndall, Joseph Dalton Hooker,
John Lubbock, Galton, and Lyon Playfair emerged as spokesmen for the
new scientific elite. A key ingredient in the rising cultural status of these
professional scientists was their insistence upon—and a growing popular
acquiescence in—the authority of a thoroughly naturalistic approach to
science; this would presumably free contemporary science of metaphysical
and theological residues and exclude the kinds of troublesome questions as
well as answers that characterized traditional approaches to natural knowl-
edge. Huxley’s contemptuous, and enduring, caricature of Auguste
Comte’s own spiritual embellishment of his and Claude Henri Saint-Simon’s
system as “Catholicism minus Christianity” necessitated a sanitized positiv-
ism. In 1869, Huxley coined the term “agnostic,” which permitted scien-
tific naturalists to present their version of the scientific method not as a rival
creed, but as the “unsectarian” method of inquiry of the professional scien-
tist. This neutral stance was seductive —although important evolutionists
such as Wallace and St. George Mivart would have none of it—and served
to discredit the wider cultural influence of organized religion (Desmond
1994, 373-75; Turner 1993, 180-82).

The interaction between biology and politics during this period, there-
fore, assumes greater significance when it is recognized as part of the
broader process of the fundamental redistribution of cultural authority
in Victorian society. Even those biologists who fought fiercely among
themselves—such as Huxley and Richard Owen in their celebrated “hippo-
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campus minor” controversy on the significance of the comparative cere-
bral anatomy of humans, apes, and monkeys—joined forces to contest
the influence of theologians and members of other groups, such as the ju-
diciary, whose authority was traditionally recognized as extending over
questions of natural history. Owen wrote regularly for nontechnical
periodicals—such as Dickens’s Housebold Words and Blackwood’s Edin-
burgh Magazine—to enhance the reputation of the emerging scientific
profession in major public controversies. In these “gladiatorial shows,” in-
cluding debates over the great sea serpent, the longevity of man, and viv-
isection, Owen emerged as an expert who exposed traditional ignorance
and demonstrated the superiority, as well as the usefulness, of scientific
knowledge (Rupke 1994, 287-352). Although Owen’s expertise was often
deployed on behalf of the Tory Anglican establishment, thus separating him
from the politically liberal stance of many of his colleagues (including Hux-
ley), his voice was a powerful one attesting to the growing cultural author-
ity of science. Similarly, the often acrimonious disputes between the rival
(anti-Darwinian) Anthropological Society and the (Darwinian) Ethnological
Society during the 1860s must be seen in the context of their mutual aim of
establishing the paradigm of the “scientific study of man.” Indeed, Huxley
finally succeeded in amalgamating the two groups in the newly formed An-
thropological Institute of Great Britain and Ireland in 1871 (E. Richards
19894, 431-32).

The broader issue, then, is to what degree the later Victorians accorded
scientific authority to evolutionary naturalists in questions concerning hu-
man society and its politics. Precisely because biologists were becoming
part of a more clearly defined professional scientific community, the cul-
tural context of professional pronouncements is essential to an understand-
ing of the political function of evolutionary biology. The issue is further
complicated by the fact that the biological and physical sciences were not
the only fields aspiring to the status of professions. As Collini has shown,
there was a widespread, albeit exceedingly complex, movement toward
professionalization of many intellectual disciplines in the late Victorian pe-
riod. There were rival voices claiming the status of experts in the field of the
emerging moral and political sciences. The National Association for the
Promotion of Social Science, founded in 1857, was yet another Victorian
institution that sought to promote the scientific investigation of fields rang-
ing from legal reform to penal policy, education, public health, and “social
economy”; both William Gladstone and Mill addressed at least three of the
association’s meetings. Such new professionals would (in Henry Sidgwick’s
phrasing) then be “able, to a certain extent, to pour the stream of pure sci-
ence into the somewhat muddy channel of current [public] opinion” (Col-
lini 1991, 200) on a wide range of issues. That these new professional
experts would also speak authoritatively to the public from the lofty
plateau of academic “neutrality” underscores the importance of Huxley’s
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campaign to establish the objective neutrality of the emerging biology
profession—so that the scientific naturalists could claim a privileged voice
among the competing groups of experts vying for the ears and minds of that
diverse audience which constituted Victorian culture, both high and low
(Collini 1991, 199-200, 204-5, 210-11, 224).

From the early 1870s onward, Huxley’s efforts to cleanse evolutionary
naturalism of its accumulated, if diverse, political utilizations were effec-
tive. He and his allies (such as his “X Club” comrades) were successful in
obtaining modest state funding for research, reorganizing and realigning
scientific institutions, and implementing certain educational reforms—all
of which, though they tended to legitimate certain aspects of the liberal
political agenda, could be viewed as victories of scientific naturalism. Hux-
ley was one of the first to see the polemical advantage of adopting agnosti-
cism as a public philosophy—and Darwin, too, soon appropriated the
term, in part to extricate himself from the religious controversies that had
long hounded his theory (Lightman 1987, 1989; Moore 1991, 405-6). How-
ever, Huxley’s stratagems, while undoubtedly effective, were not palatable
to all evolutionists. For some, their “science” was inextricably and explic-
itly linked to ideological and cultural determinants.!

Since Huxley’s career is emblematic of the professionalization of sci-
ence, he is the most central of all the evolutionary naturalists to the critical
analysis of the relationship of biology to politics (Paradis and Williams
1989; Desmond 1994). His Romanes Lecture of 1893, “Evolution and
Ethics,” is generally taken as a humanistic distancing of the authority of evo-
lutionary science from sociopolitical and ethical policy disputes. In con-
trast to most of his contemporaries —and to his own earlier convictions —
Huxley is deemed to have discredited the pervasive utilization of biological
analogy (Paradis and Williams 1989, 53) by rejecting nature itself as a moral

1. During the 1880s and 1890s, for example, evolutionary biology was used in the popu-
larizing agnostic press to buttress arguments against radicalism and socialism. The “new ag-
nostics,” in contrast to the elite, middleclass scientific naturalists such as Huxley, explicitly
aimed their efforts at a broader, lower-middle-class audience (Lightman 1989, 294-300). In
the same period, certain socialist thinkers, notably Wallace, Karl Pearson, the Fabian Annie
Besant, and Edward Aveling, utilized evolutionary theory to substantiate their collectivist vi-
sions of a scientifically grounded social order (Pittenger 1993, 23). Historians are now examin-
ing such rival “scientific campaigns” in terms of their different embedding sociopolitical,
professional, religious, and class contexts. This necessitates a more critical examination of the
ways in which scientists, and their disciples, use language —in writing texts, giving lectures,
preparing research reports, in conversations and correspondence, and in popularizing their
concepts. New insights into the functioning of scientific metaphors and analogies in specific
cultural circumstances permit fields as diverse as phrenology (Cooter 1984) and evolutionary
biology to be interpreted, in part, as modes of discourse whose success stemmed from their
manifest adaptability as ways of making sense of a wide range of human social relations. Dis-
cussion of the varied attempts at demarcation of biology and politics — or the denial that such
demarcation is possible —must, therefore, rely upon these tools of semantic, rhetorical, and
symbolic analysis (Golinski 1990, 110-23).
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or sociopolitical norm: “Social progress means a checking of the cosmic
process at every step and the substitution for it of another, which may be
called the ethical process; the end of which is not the survival of those who
may happen to be the fittest, in respect of the whole of the conditions
which obtain, but of those who are ethically the best” (T. Huxley 1894,
9:81). However, a persuasive argument has been offered by Helfand that
Huxley’s celebrated essay, rather than limiting and depoliticizing the au-
thority of evolutionary science, subtly invoked it to support his own politi-
cal views. In particular, Huxley deployed a version of competitive
biological selection to sanction the centralized and paternalistic sociopoliti-
cal agenda by which Liberals proposed to solve the problems of the decline
in English prosperity which had occurred in the period from the mid-1870s
to the mid-1890s (Helfand 1977, 159-77).

Huxley would have had two motives in doing so. First, he was personally
and publicly opposed to what he regarded as the radical and utopian reform
strategies of groups as diverse as eugenicists, anarchists, the Salvation
Army, and socialists (Paradis and Williams 1989, 6, 24). Second, the bureau-
cratic sophistication Huxley had acquired in the corridors of power, as he
became one of the foremost spokesmen for professionalized science, re-
quired a repudiation of his earlier support of the laissez-faire reading of
Spencer’s philosophy, which denied certain powers to the government (in-
cluding the provision of public science education) that Huxley now felt
were important to ensure the success of England in commercial competi-
tion with other European powers. The Romanes Lecture, which he de-
scribed as an “egg-dance,” was a rhetorical tour de force in which he
apparently repudiated the ethical authority of evolutionary biology to deny
scientific legitimacy to both Spencerian individualists and the radical land
socialists, only to appropriate evolutionism for his own political stance. In
dismissing as unrealistic the socialist theories of Henry George and Wallace,
for example, because they challenged Malthusianism, Huxley was com-
pelled to readmit a modified theory of biological struggle to political dis-
course. In a letter to Romanes, Huxley affirmed that “though there is no
[direct] allusion to politics in my lecture,” he would “never have taken the
pains I have bestowed on these 36 pages” if his audience had failed to apply
his ideas to draw appropriate “liberal” political conclusions (L. Huxley
1901, 2:375). In 1887, Huxley had written an influential letter to the Times
urging Britain to strengthen its economic and military position by relying
more substantially upon the political expertise and vision of its professional
scientific and technical elite (Turner 1993, 206).

Huxley’s Romanes Lecture, therefore, is paradoxical in one crucial
sense. He and other advocates of the rising cultural potency of professional
science had striven to publicly divorce science from ideology in their ef-
forts to ensure more adequate government and public recognition and sup-
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port of science as a self-governing entity. In his presidential address to the
British Association for the Advancement of Science in 1874, Tyndall, for
example, announced that all “theories, schemes and systems, which . . .
reach into the domain of science must, én so far as they do tbis, submit to
the control of science, and relinquish all thought of controlling it. Acting
otherwise proved disastrous in the past, and it is simply fatuous to-day”
(Tyndall 1874, 61; italics in original). Similarly, Huxley emphasized the pre-
sumed neutral and apolitical character of science in his influential efforts to
promote acceptance of the view that science, including the “human sci-
ences,” should be regarded as definitive in its conclusions (Fichman 1984,
482). Although Tyndall’s and Huxley’s views were controversial, their strat-
egy to foster the concept of an ideologically pure, and hence objective, sci-
entific naturalism had become a crucial tool of the Victorian lobbyists for
the “cult of science.” The Romanes Lecture, however, exposed a critical
weakness in such a strategy.

The dilemma of William Whewell, late in his career (he died in 1866),
affords testimony to the tensions inherent in the growing cultural authority
of professional science championed by Huxley. In sociological and institu-
tional terms, the decade of the 1860s had been notable for the concerted
strategy by members of the scientific community to enunciate a profes-
sional identity, often coupled with an attack on the unscientific attitudes
and classical education of the political establishment. Their polemical activ-
ity was dictated by the reality that the social status of career scientists was,
with some exceptions, still relatively low in late-nineteenth-century
Britain—as were government levels of financial and institutional support
for scientific research— particularly in comparison to the situation in Ger-
many (Alter 1987, 72-74, 131-37, 214-45). This confrontational style dif-
fers sharply from the tactics of the early British Association for the
Advancement of Science and its Cambridge and Oxford managers.
Whewell and William Buckland, for instance, never treated their Tory pa-
trons during the 1830s and 1840s as adversaries. Whewell could then afford
to be candid, not defensive, about the presence of values and commitments
in his own attempts to use science as a basis for action in other areas—such
as the reform of moral philosophy or the support of the Anglican Church
and its link with the state —because he did not proclaim that science was a
neutral discourse or an autonomous cultural enterprise. By the 1860s, how-
ever, with the Darwinian debates in mind, he had become uncertain as
to the precise implications of the cultural role of an increasingly special-
ized, professionalized community of scientists (Yeo 1993, 32, 254-55).
Whewell’s candor concerning his own explicitly ideological uses of sci-
ence was a troublesome anachronism by the 1860s; it was precisely such
candor that Huxley and his cohort spent the next three decades trying to
suppress.
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III. Wallace’s Critique of Ideological Neutrality

In “Evolution and Ethics,” Huxley was forced to confront, albeit ambigu-
ously, the implications of the politics of neutrality raised earlier by
Whewell. Scientific naturalism had never been ideologically neutral. Any
further pretense to that effect could only be an invitation to exacerbate the
emerging sociopolitical and environmental dilemmas posed by an increas-
ingly self-confident and imperialist technoscientific culture (Paradis and
Williams 1989, 34, 55). It was Wallace who most clearly refocused on the
dilemma posed by Whewell. By the 1880s, Wallace attacked the central
paradox of the politics of neutrality: the legerdemain by which Victorian
evolutionists sought to erect a boundary between their biological theoriza-
tion (and its empirical validation) and their sociopolitical views in order to
then assert that the objective study of nature scientifically supported spe-
cific political agendas. Wallace’s enunciation of an evolutionary worldview,
his biological socialism, abandons any pretext of ideological neutrality and
unveils the hollowness of the scientific naturalists’ claim to objectively de-
marcate biology from politics. Specifically, Wallace’s volte-face on the ques-
tion of human sexual selection is not simply a further modification of his
and Darwin’s theory of natural selection. It is a manifesto of the necessary
ideological context and texture of evolutionary biology. In this sense, Wal-
lace retains Spencer and Galton’s goal of linking biology and politics while
shedding their comforting armature of objectivity.

In 1890 Wallace contributed an article entitled “Human Selection” to the
Fortnightly Review, which, though short, he considered the “most impor-
tant contribution I have made to the science of sociology and the cause of
human progress” (Wallace [1905] 1969, 2:209). He began by noting that in
one of his last conversations with Darwin, the latter “expressed himself
very gloomily on the future of humanity” because natural selection no
longer operated effectively: those who succeeded in the race for wealth
were not necessarily the best or the most intelligent. Darwin further la-
mented that “it is notorious that our population is more largely renewed in
each generation from the lower than from the middle and upper classes.”
Wallace dismissed as possible solutions to the apparent check on human
progress any proposals based solely upon beneficial environmental influ-
ences, such as education and public hygiene. He felt that Galton and
Weismann had demolished the theory of the inheritance of acquired char-
acteristics; there remained thus “some form of selection as the only pos-
sible means of improving the race” (Wallace 1890, 325-26).

But Wallace also rejected what he termed artificial selection, under
which he included such schemes as Galton’s and Pearson’s eugenics. Aside
from its objectionable moral implications, artificial selection would be bio-
logically ineffective, only slightly increasing “the number and rais[ing] the
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“PROGRESS IS THE INTEREST OF BOTH."

I
Figure 5.1 A satirical cartoon from the Clarion, an influential socialist newspaper estab-
lished in 1891, ridiculing the idea that capital benevolently guides labor as partners in
progress. Wallace was a frequent contributor to the Clarion from the late 1890s until his
death (1913). (From “Mild and Bitter,” Clarion, 2 January 1892, p. 1.)

standard of our highest and best men,” while at the same time leaving the
bulk of the population unaffected (Wallace 1890, 328). Wallace’s “funda-
mental objection” to eugenics schemes, however, betrays the motive —his
commitment to socialism (figure 5.1)—behind the biological critique:

They all attempt to deal . . . by direct legislative enactment, with the
most important . . . of all human relations, regardless of the fact that
our present phase of social development is . . . vicious and rotten at
the core. . . . Let any one consider, on the one hand, the lives of the
wealthy . . . with their almost inconceivable wastefulness and extrav-
agance; and, on the other hand, the terrible condition of millions of
workers. . . . Can any thoughtful person admit for a moment that, in a
society so constituted that these overwhelming contrasts of luxury
and privation are looked upon as necessities, and are treated by the
Legislature as matters with which it has practically nothing to do,
there is the smallest probability that we can deal successfully with
such tremendous social problems? (Wallace 1890, 330)
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Wallace argued that capitalism, aside from its immorality, precluded the op-
eration of any effective selective agency. This article, along with one enti-
tled “Human Progress: Past and Future” (in the Boston Arena) (Wallace
18924), marks not only Wallace’s first public declaration as a socialist but,
significantly, the “first scientific application of my conviction,” namely,
sexual selection (Wallace 1969, 2:267). To be sure, Wallace had long em-
braced certain socialist ideas, dating from as early as his youthful atten-
dance at Owenite lectures in the working-class Halls of Science and
Mechanics’ Institutes. Also, the ending of his 1864 essay entitled “The Ori-
gin of Human Races” echoed the Owenite social utopian vision (Wallace
1864, clxix-cIxx). But Wallace changed the ending in an 1870 version,
which emphasized spiritualist rather than socialist themes (Wallace 1870).

By 1890, however, the advent of socialism had become the explicit pre-
condition for the operation of “beneficial” sexual selection in human soci-
ety, which would bring about the improvement of civilized races that
Wallace considered impossible under capitalism. Socialism, by removing
inequities of wealth and rank, would free females from the obligation to
marry solely on the grounds of financial necessity. Female choice, which
Wallace considered to have been hitherto ineffectual—or distorted —in
human evolution, would now result in selection of only the most “desir-
able” husbands, with the inevitable result that the race would be bettered.
Wallace considered the principle of sexual selection under socialism to be
“by far the most important of the new ideas I have given to the world” (Wal-
lace 1969, 2:389). This principle, however, was not a new idea of Wallace’s;
he borrowed it almost verbatim from the American utopian thinker Edward
Bellamy. But Wallace’s particular use of sexual selection under socialism
was crucial for the development of his own brand of polemicized political
biology.

It is curious that it should be sexual selection that Wallace now advanced
as an agency for human evolution. For one of the major theoretical differ-
ences between Wallace and Darwin derived from Wallace’s refusal, ini-
tially, to accord any scientific status to sexual selection (Cronin 1991, 131-
36, 155-64; Marchant 1975, 130). The publication of The Descent of Man,
and Selection in Relation to Sex in 1871 had elicited a critical review from
Wallace in which he controverted Darwin’s assertion that sexual selection
accounted for the racial differences and other characteristics of mankind
(Wallace 1871, 177-83; Russett 1989, 80-81; E. Richards 1983, 70; Kottler
1985). In Contributions to the Theory of Natural Selection (1870) and
Tropical Nature (1878), Wallace argued that natural selection alone pro-
duced the marked sexual and species differences among animals (e.g., pro-
tective coloration and recognition markings), including humans; he
declared that natural selection sufficed to explain the striking racial di-
vergences (e.8., selection by disease) and other external characteristics of
the human species (Wallace 1870, 1878). Though Wallace maintained his
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position with respect to the absence — or relative unimportance —of sex-
ual selection among animals, he reversed it by 1890 with respect to hu-
mans. Moreover, in contrast to Darwin, who employed a problematic dual
mechanism of sexual selection, that is, male combat and female choice
(Jann 1994), Wallace focused on the crucial (potential) role of female
choice in human evolution. Why?

The year before (1889), Wallace had read Bellamy’s Looking Backward
(1888), a book that changed his social views “once for all.” Previously, Wal-
lace had been torn between the conflicting claims of Owenite socialism and
Spencerian individualism. This tension was finally resolved by Bellamy’s
book, in which every “sneer, every objection, every argument I had ever
read against socialism was . . . met and shown to be absolutely trivial or
altogether baseless” (Wallace 1969, 2:266-67). But Looking Backward
provided Wallace with more than a cogent defense of socialism. It yielded
an explicit mechanism by which a progressive human mental and moral
evolution could be effected. In Bellamy’s egalitarian future state, “for the
first time in human history the principle of sexual selection, with its ten-
dency to preserve and transmit the better types of the race, and let the infe-
rior types drop out, has unhindered operation.” Freed from poverty and
subjugation, women could choose as biological fathers of their children
only those males who possess the admirable qualities of “wit, eloquence,
kindness, generosity, geniality, and courage. . . . Every generation is sifted
through a finer mesh than the last” (Bellamy [1888] 1960, 179-80).

Wallace’s earlier reading of Henry George's Progress and Poverty
(1879) had further reinforced his conviction that the Malthusian principle,
though valid in the case of animals and plants, did not apply in the case of
mankind, “still less that it has any bearing whatever on the vast social and
political questions which have been supported by a reference to it”
(Marchant 1975, 260). When Wallace urged Darwin to read it, the latter
replied (in the last letter he sent Wallace) that he would “certainly order
‘Progress and Poverty,’ for the subject is a most interesting one. But I read
many years ago some books on political economy, and they produced a di-
sastrous effect on my mind, viz. utterly to distrust my own judgment on the
subject and to doubt much everyone else’s judgment!” (Marchant 1975,
261). The weary honesty of Darwin’s response is testimony to the divergent
outlooks of the cofounders of natural selection concerning the explicitness
of the political context of evolutionary discourse.

What Bellamy and George provided for Wallace was a more critical ap-
preciation of the complex relationship of evolutionary biology to socio-
political ideas. Most important of all, Bellamy’s work suggested a plausible
mechanism for social advance. Although Wallace never abandoned his be-
lief in the guidance of spiritual intelligences as agents in human evolution —
nor his insistence that spiritualist claims could be verified empirically and
thus constituted a body of demonstrable knowledge (Oppenheim 1985,



110 Biology and Politics

320)—he would clearly have appreciated the polemical advantages of a
“naturalistic” sexual selection in his own biological argumentation (Durant
1979, 31-58). However, Wallace’s social progressionism informed his bio-
logical progressionism and reinforced his position that science did not
function as a neutral blueprint for political philosophy. George’s thesis that
material progress had engendered, rather than alleviated, human poverty
and misery reinforced and reanimated Wallace’s own claims. Responding
to George’s crusades for increased taxation of rural and urban landlords,
Wallace had assumed a prominent role in the public debate on land reform,
a debate that during the 1870s and 1880s provided a major focus for the
broader question of social and political reform in Great Britain. Wallace’s
new role did not, as Darwin feared, force him to “turn renegade to natural
history” (Marchant 1975, 262). Rather, Wallace was poised to analyze and
reassess the use (or misuse) of his and Darwin’s biological theories to but-
tress particular social and political ideologies and policies. Wallace’s views
on land reform, for example —culminating in the publication of Land Na-
tionalisation in 1882 and his election as president (1881) of the newly
formed Land Nationalisation Society —must be seen as integral elements in
his biological philosophy, in which evolutionary and socialist arguments
reacted upon one another. Moreover, Wallace’s biological philosophy can-
not be viewed as a modification of scientific naturalism. For Wallace, sci-
ence does not “authorize” his political position: socialist convictions and
biological insights are equally constitutive components of a broader evolu-
tionary worldview. Science is but one element, albeit a crucial one, in his
construction of a comprehensive cultural vision (Wallace 1882).

‘Wallace’s combination of socialism and biology, specifically sexual se-
lection, was not unique. Furthermore, his admixture of feminism, spiritual-
ism, and reformist social evolutionism was not uncommon (Owen 1990,
26-27). Aside from Bellamy, a number of feminist writers, notably the
American Charlotte Perkins Gilman, also utilized sexual selection within a
socialist framework. In Women and Economics (1898), Gilman agreed that
sexual selection was a force in human evolution, but one distorted by cap-
italism’s exploitation of women — which nullified any genuine free female
choice. Economic equality and independence would restore to women the
evolutionary potential to make “their rightful contribution to the future of
the race” (Russett 1989, 84-86). The striking similarity between aspects of
Wallace’s and Gilman’s views—she was also a Bellamy enthusiast (Love
1983, 121)—suggests the possibility of an Anglo-American faction for so-
cialism and sexual selection. Gilman had affinities with the Fabians (Pit-
tenger 1993, 72-79). In a like vein, the socialist Eliza Burt Gamble declared
that under capitalism, women have become “economic and sexual slaves
. . . dependent upon men for their support” and dispossessed of their “fun-
damental prerogative” of aesthetic choice. Gamble envisioned a noncap-
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italist future, when women would regain their rightful power of sexual se-
lection and, through the transmission of their “more refined instincts and
ideas peculiar to the female organism” (such as altruism and sympathy) to
their offspring, found a “new spiritual age” (E. Richards 1983, 110 n. 155).
Wallace argued similarly (Wallace 19135, 163 -64); he also enthusiastically
endorsed the more fully developed feminist socialism of Equality (1897),
Bellamy’s sequel to Looking Backward (Wallace 1969, 2:268-72; 1905),
which eliminated some middle-class and patriarchal values that marked the
earlier work (Strauss 1988, 80, 88; Bellamy 1897, 128-38).

Socialism, therefore, provided both the motive and the rationale for Wal-
lace’s espousal of sexual selection as an agency auxiliary to natural selec-
tion. The motive was to provide an alternative to eugenics schemes, which
he feared would perpetuate class distinctions and postpone social reform.
“Eugenics,” he declared, “is simply the meddlesome interference of an arro-
gant scientific priestcraft” (Marchant 1975, 467). It is interesting that
Huxley—although Wallace’s socialist politics were anathema to him-—also
expressed concerns about harsh treatment of many individuals, arguing
that eugenic intervention would destroy the bonds of social sympathy
(Paradis and Williams 1989, 47-48). Of course, this was precisely what
most eugenists considered the virtue of their schemes: scientific experts
would manage societal evolution. Wallace’s view of the incompatibility of
socialism and eugenics was not shared by all of his contemporaries. Pear-
son, as did certain of the Fabians, saw eugenics as compatible with an
“elitist socialism” —a planned socialism by middle-class experts and admin-
istrators (MacKenzie 1981, 75-79). This was not Wallace’s, or George’s,
socialism, which was more cognizant of the necessary participation of the
working classes in effecting social change.

Moreover, Wallace’s previous theoretical objections to the efficacy of
sexual selection—in the human realm—were no longer valid. He had
never denied that females could exercise some degree of individual choice
in mating. But mate choice is not equivalent to sexual selection, although it
is a critical component of it. For sexual selection to occur, mate choice
must bring about differential reproduction rates favoring those individuals
who display the preferred traits and who vary genetically in this respect
from others of their sex (Cronin 1991, 114, 168-74). Socialism, Wallace
believed, was the only political system under which these conditions were
satisfied (Wallace 19138, 163-65). Male mortality (partly due to the males’
more dangerous occupations under capitalism) would be decreased; the
natural preponderance of males, as was demonstrated by birth statistics,
would be maintained. In such a state, women would be the minority, and
female choice could function as a dynamic evolutionary mechanism (Wal-
lace 1890, 336-37). The fact that Wallace continued to deny or minimize
the efficacy of sexual selection among nonhuman animal species (Wallace
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1892b, 749-50) underscores the singularity of his reversal with respect to
human sexual selection.

Wallace became increasingly adamant in his fundamental conviction
that to divorce science from its sociopolitical and moral context is both log-
ically indefensible and historically dangerous. In books and articles from
the 1880s until the year of his death (1913), Wallace —in contrast to many
of his liberal colleagues (including Spencer, Galton, Huxley, and Darwin),
who were not so terribly discomfited with Victorian capitalist imperialism
—argued forcefully, on political grounds, that capitalism had corrupted
human evolution. In The Revolt of Democracy (1913), he condemned cap-
italist technoscientific advance, which had created a luxurious upper class
while leaving one-fourth of the population in poverty:

[Thus] the principle of competition—a life and death struggle for
bare existence —has had more than a century’s unbroken trial under
conditions created by its upholders, and it bas absolutely failed. The
workers, now for the first time, know why it is that with ever-
increasing production of wealth so many of them still suffer the most
terrible extremes of want and of preventable disease. There must,
therefore, be no further compromise, no mere talking. To allow the
present state of things to continue is a crime against humanity. (Wal-
lace 19134, 2-3, 76-77; italics in original)

Wallace castigated establishment science, which, by naturalizing inequal-
ities in industrial society, had along with religion “agreed in upholding the
competitive and capitalistic system of society as being the only rational and
possible one” (Wallace 1913aq, 5). Little wonder that his political works, as
James Marchant puts it, “produced feelings of regret amongst many of his
scientific friends, [as] his advocacy of spiritualism caused them (as Tyndall
said) ‘feelings of deep disappointment’” (Wallace 1913, xxxviii-XxXXix).
For the majority of them, who were busily utilizing science to expound a
variety of their own political platforms, radicals like Wallace and Besant
went too far; according to the agnostic Frederick Millar, an “Evolutionist
Socialist” was a contradiction in terms (Lightman 1989, 296-97). Yet other
contemporaries applauded Wallace's biological socialism. The magazine
The Social Democrat emphasized (in 1910) that “Wallace shares the hon-
ours with Darwin for the discovery of the law of evolution—and we may
proudly add, is a Socialist” (Jones 1980, 25). It is significant that Wallace
also explicitly linked his spiritualist convictions to his advocacy of socialism
(Wallace 1898).

Wallace had come a long way since the early 1860s. Then, still regarded
as a member of the Darwinian clique advocating a nonteleological evolu-
tionary naturalism (Moore 1991, 379), he had (in 1864) spoken against the
Ethnological Society’s admission of women to its meetings on the grounds
that “consequently many important and interesting subjects cannot possi-
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FEMALE DENTISTRY.

‘'Ir’s ¥EARLY OUT; pUT MY \WRIST 1S 80 TIRED THAT I MUST REALLY
Rasr o sir1”

Figure 5.2 An 1879 cartoon from Punch demonstrating a recurrent Victorian theme that
the incongruity of fragile and attractive women tackling “masculine” jobs rendered women
doctors and dentists, for example, comic or amusing. It provides evidence that Wallace's
own earlier ambivalence regarding female participation in the professions was not uncom-
mon. (From Punch 77 [1 November 1879]: 203.)

bly be discussed there” (E. Richards 19895, 264) (see figure 5.2.) By the
early 1890s, Wallace had become a biological-socialist-feminist. His odys-
sey, intriguing as it is in its own right, symbolizes a fundamental shift in the
cultural context of evolutionary biology. Because he was the ultimate in-
sider become outsider — professionally, politically, and metascientifically
—Wallace’s own evolution signified that scientific naturalism could no
longer contain biology within the confines that had enabled it to emerge as
a potent professional science. In this respect, Wallace’s conviction that sci-
ence was not—and could never become —a uniquely privileged source of
cultural authority is reflective of the broader European critique of, and reac-
tion against, positivism at the very close of the nineteenth century (Turner
1974). The cultural and ecological impacts of science and technology at the
dawn of the twentieth century demanded a more critical investigation of
the politics of neutrality, with its attendant program for defining knowl-
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edge, than was deemed necessary in the optimistic climate of Victorian sci-
entific naturalism. To be sure, Wallace’s remained somewhat of a lonely
voice among the professional scientific community, which continued to de-
velop under the aegis of positivism and the politics of neutrality in the first
decades of the new century. His deconstruction of scientific naturalism,
nonetheless, prefigures in important respects the contemporary contex-
tualist approach to science studies.

Bibliographical Note

There is a large and controversial literature on the interaction between
nineteenth-century evolutionary biology and sociopolitical theory. A con-
cise, reliable guide to recent scholarly assessments is Peter Bowler, Biology
and Social Thought: 1850-1914 (1993b). An earlier, but still valuable
analysis, is Greta Jones, Social Darwinism and Englisb Thought (1980).
Robert Young'’s classic Darwin’s Metapbor: Nature’s Place in Victorian
Culture (1985) should be consulted in conjunction with Ingemar Bohlin’s
sympathetic but cogent critique, “Robert M. Young and Darwin Histo-
riography” (1991). Mark Pittenger’'s American Socialists and Evolution-
ary Thought, 1870-1920 (1993) contains insights applicable to Britain.
Finally, Frank Turner’s Contesting Cultural Autbhority (1993) has much to
offer on the professional, political, religious, and ideological dimensions of
scientific naturalism.
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6

Redrawing the Boundaries: Darwinian Science
and Victorian Women Intellectuals

EVELLEEN RICHARDS

In The Descent of Man, and Selection in Relation to Sex, his long-awaited
work on human evolution of 1871, Charles Darwin wrote, “The chief dis-
tinction in the intellectual powers of the two sexes is shown by man'’s at-
taining to a higher eminence in whatever he takes up, than can woman—
whether requiring deep thought, reason, or imagination, or merely the use
of the senses or hands.” Those aspects of intelligence conventionally attri-
buted to women, such as intuition, rapid perception and imitation, Darwin
dismissed as “characteristic of the lower races, and therefore of a past and
lower state of civilization.” For Darwin, the intellectual differences be-
tween the sexes, like their physical differences, were entirely predictable
on the basis of a consideration of the long-continued action of natural and
sexual selection aided by use inheritance. Male intelligence, he argued,
would have been consistently sharpened through the struggle for posses-
sion of the females (sexual selection) and through hunting and other male
activities such as the defense of the females and young (natural selection).
“Thus,” he concluded, “man has ultimately become superior to woman”
(Darwin 1871, 2:326-29).

By 1871, Darwinism, in the capable hands of its leading popularizers and
propagandists, the scientist Thomas Henry Huxley and the social theorist
Herbert Spencer, was well on its way to becoming the new orthodoxy in
Victorian science and society. Darwin’s theory of evolution (first publicly
presented in The Origin of Species in 1859) was accepted into the body of
scientific knowledge in a period of extraordinary social and economic
transformation, in which preindustrial modes of legitimation, religion in
particular, were giving way to a secular, naturalistic redefinition of the
world. In the process, the natural sciences increasingly took over from reli-

Extracts from the Huxley Papers are given by permission of the Archives, Imperial College,
London. I would also like to thank the Syndics of Cambridge University Library for permission
to reproduce quotations from the Charles Darwin Papers, and Bernie Lightman for his encour-
agement, sage advice, and patience.
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gion the task of defining and upholding the moral and social order. Darwin-
ism was central to this transition.

Darwin took the biological “struggle for existence,” the basis of his theory
of natural selection, from Malthusian social theory, and it has been compel-
lingly argued that the image of nature presented in Darwin’s work was con-
tingent upon his own social context of mid-Victorian capitalist enterprise
(Young 1985; Desmond and Moore 1991). Earlier evolutionary doctrines
had been closely associated with political radicalism (Desmond 1989). Natu-
ral selection, with its emphasis on progress through competition and the
elimination of the less well adapted, dissociated evolution from revolution
and, at the same time, brought it into line with the competitive, free-trading
ideals of the newly powerful industrialists and reform-oriented professionals
who constituted a ready-made receptive audience for Darwin’s views.

Huxley, in particular, capitalized on the opportunity thus provided to
promote his claims for social progress through scientific advance. Darwin-
ism was his lever for shifting power from an old, privileged, ecclesiastical
elite to a new, technocratic elite of professional scientists whose authority
to guide the conduct and organization of society rested in right reasoning
and reliable natural knowledge, not mythical “truths.” Throughout the six-
ties, he actively popularized and institutionalized a form of evolutionary
naturalism that recruited support from a wide spectrum of society. In an
increasingly secular and scientifically minded age, “progressives” of all
kinds, including many feminists, rallied to a scientifically credentialed
creed that its leading advocate overtly opposed to outmoded theological
modes of explanation and linked with social and technological progress
(Desmond 1994, 310-63).

But, in certain respects, the new Darwinism represented less a revolu-
tionary break than an underlying continuity with the natural theology tradi-
tion it displaced. For all their differences, both doctrines were concerned
to justify much the same set of underlying assumptions about economic
and social relations, to preserve the status quo (Young 1985). In a context
of imperial expansionism, economic uncertainty, urban and industrial un-
rest, the emergence of mass socialist working-class movements all over Eu-
rope, and the increasing urgency of the demands by women for the
suffrage, higher education, and entrance to middle-class professions, the
origin of “man” by natural law rather than divine creation was made more
palatable for its Victorian audience by Darwinian concepts of “natural” and
inevitable white, middle-class male supremacy.

Huxley led the way with his widely read “Emancipation —Black and
White” of 1865. Here he steered a carefully calculated middle course, advo-
cating votes and education for both women and blacks but invoking the
Darwinian natural law of fair competition and no favors to reassure their
oppressors and his threatened fellow professionals that “Nature’s old sa-
lique law will not be repealed, and no change of dynasty will be effected.”
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Women, like blacks, were the natural inferiors of white men and would re-
main so. Not “even the most skilfully conducted process of educational se-
lection,” Huxley asserted, could remove the “physical disabilities under
which women have hitherto laboured in the struggle for existence with
men” (Huxley [1865] 1968, 74).

With the publication of The Descent of Man, Darwin put his imprimatur
on such evolutionary ratification of Victorian values. His reconstruction of
human evolution is pervaded by Victorian racial and sexual stereotypes and
assumptions of the inevitability and rightness of the sexual division of labor.
By asserting the instinctively maternal and inherently modest traits of the
human female and the male’s innate aggressive and competitive charac-
teristics, Darwin provided naturalistic corroboration of woman’s narrow
domestic role and contemporary social inequalities (Richards 1983; Rosser
and Hogsett 1984; Jann 1994). Following this, there was scarcely an evolu-
tionist who did not take up and pronounce upon the woman question.

The more conservative, even reactionary, position was hammered out
by Spencer, chief architect of “Social Darwinism.” Spencer opposed the ex-
tension of the franchise and higher education to women primarily on the
grounds that they were less highly evolved than men and constitutionally
less fit to handle political or social and professional responsibilities. Other
prominent Darwinians such as George John Romanes, Francis Galton, and
Patrick Geddes joined forces with anthropologists, psychologists, and gy-
necologists to forge a formidable body of biological determinist theory that
purported to show that women were inherently different from men in their
anatomy, physiology, temperament, and intellect—that women, like the
“Jower” races, could never expect to match the intellectual or cultural
achievements of men or obtain an equal share of power and authority. Vic-
torian science (and evolutionary science in particular), as feminist scholars
have documented, was strongly gendered (Conway 1970; Fee 1974; Rosen-
berg 1975; Mosedale 1978; Russett 1989).

The response by the women concerned to counter the concerted Dar-
winian reinforcement of traditional views of their social and cultural roles
has also begun to be charted (Alaya 1977; Love 1983; Tedesco 1984; Egan
1989; Erskine 1995). But few studies that locate individual Victorian
women in precise relation to the institutional and wider sociopolitical con-
texts of Darwinian science and its practitioners have been undertaken
(Richards 1989). By unpacking specific instances of the engagements of
particular representative women with Darwinism and its institutions, we
may better our understanding of the ways in which the discursive catego-
ries of gender, sexuality, and science were constructed and contested by
some of the scientists and women concerned and how that discourse was
rooted in a historically specific set of ideas and practices about gender,
sexuality, and science (Outram 1987; Haraway 1989; Hall 1992).

In keeping with such contextual, comparative approaches, I want here
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to examine the contrasting responses of two Victorian women intellec-
tuals, Eliza Lynn Linton and Frances Power Cobbe, to Darwinian science
and its institutions. My two case studies are intended to uncover something
of the diversity and complexity of Victorian feminism and the contradic-
tions inherent in its general reliance on Victorian stereotypes of femininity
upon which Victorian science was also contingent. They also offer a means
of exploring the various strategies adopted by the dominant Darwinians in
redrawing the boundaries of organized science against the incursions by
women into this most masculine profession.

The women I have chosen were born in the same year— 1822. Both be-
came self-supporting writers with a keen interest in science and the related
social and political issues of their time. Both were political conservatives
who fully endorsed the Victorian conventions of womanhood. But there
the similarities end.

Eliza Lynn Linton (1822-98) was a Victorian paradox, an “emancipated
woman opposed to women’s emancipation” (Anderson 1986, x). Success-
ful journalist and ardent Darwinian, Lynn Linton represents the extreme
pole of the biological determinist position on the woman question as advo-
cated by the Darwinians. She campaigned vehemently against women’s
higher education, birth control, suffrage, and entry into the professions,
largely on Darwinian grounds. But she also confronted Huxley over the ex-
clusion of women from the Ethnological Society—a confrontation that
brings to the fore all the contradictions of her position as 2 woman and an
evolutionist in Victorian society and exposes Huxley’s own manipulations
of the woman question in pursuit of his interrelated goals of the profession-
alization of science and the Darwinian control of anthropology.

Frances Power Cobbe (1822-1904) represents another response to
Darwinism—the theistic alternative that accepted the evolution of the
body but not of the mind. Cobbe was well known in middle-class circlesasa
leading advocate of women'’s rights and an antivivisectionist. Her anti-
vivisection crusade brought her into conflict with the professional and so-
cial aspirations of the Darwinians, notably Huxley and Darwin, who
strongly defended the right of the scientist to animal experimentation.
Their conflict also illustrates the ways in which women like Cobbe tested
and extended the limits of the sphere of femininity and constructed politi-
cal identities for themselves on a terrain different from that of the scientists.

I. Eliza Lynn Linton and the Masculine
“New World” of Darwinized Science

Darwin opened a new world to me. . . . The Unity of Nature was the
core of the creed to which I owe my subsequent mental progress —the
Doctrine of Evolution that by which I have come to peace.

(LINTON [1885] 1976, 3:79)
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The young Eliza Lynn was a poorly educated, strong-willed, but sensitive
girl, who in the 1840s went to London from the obscurity of a country
vicarage and in defiance of a patriarchal father to become the first salaried
professional woman journalist in Britain. An intense, bookish woman, Eliza
moved in the circles of the radical intelligentsia. In 1858, when she was
thirty-six years old, she married the radical artisan William Linton. Linton
was an engraver of considerable artistry who subordinated his talents to the
active promotion of his political views. He was prominent in the national
Chartist movement, but in some respects, particularly in his views on edu-
cation, the liberating powers of science, and female emancipation, Linton
shows the influence of the Owenite socialists (Smith 1973; Taylor 1983).

When Eliza first met him, he was living with the consumptive Emily
Wade and their seven children, all of whom, girls and boys alike, were
dressed in long blue flannel blouses, with shoulder-length hair and identical
broad-brimmed hats. Initially, Eliza was charmed by Linton, his republican-
ism, his “moral purity,” and his strange “Bohemian” household. She took
over the family, helping the impractical Linton and Emily financially and
imposing a certain middle-class order on the chaotic household. The chil-
dren’s diet, table manners, hair length, and accents were reformed to Eliza’s
exacting standards. After Emily’s death, she decided to “legalize” her posi-
tion with the children by marrying Linton (Anderson 1987, 72-81).

All her life, Eliza Lynn Linton was riven by a contradiction she never man-
aged to resolve and which is reflected in all her writings on the woman
question. She earned her own living, associated with leading radicals and
intellectuals, and lived the life of an independent, strong woman, yet she
clearly yearned for middle-class respectability and the more conventional
Victorian role and rewards of wife and mother. Anderson’s recent psycho-
logical portrait of Lynn Linton makes a strong case for her lifelong inability
to transcend the difficulties of her formative years, her subsequent con-
flicted self-hatred, and the intense male identification that fueled her criti-
cisms of female character and women'’s rights (Anderson 1987). Anderson,
however, fails to recognize the extent to which Eliza’s Darwinism sustained
these tensions in her personal life and her relation to Victorian feminism.

Eliza’s attempt to acquire a ready-made family and live out her idealized
Victorian role of wife and mother was an abysmal failure. Her choice of hus-
bands is an instance of the contradiction that dominated her life. She mar-
ried a committed radical activist and tried to turn him into a conventional
Victorian husband, a “capable and successful doer” (Anderson 1987, 80).
Her failure to achieve this precipitated one of those Victorian crises of faith
so characteristic of the period.

By 1865 she and Linton had separated, and the intelligent, hard-working
writer could not accept the public humiliation she attached to her own vio-
lation of her socially assigned womanly role. After a period of despair, she
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found spiritual and social redemption in the certainties of science and the
scientific meetings she eagerly attended at every opportunity:

Those Friday Evening Lectures at the Royal Institution, when Tyndall
experimented or Huxley demonstrated . . . what evenings in the
Court of Paradise those were! How I pitied the poor wretches who
did not come to them! . . . I do not think there was one in the whole
audience who drank in the wine of scientific thought with more avid-
ity thanl. . . . It strengthened, warmed, exhilarated and almost
intoxicated me. (Linton 1976, 3:83-84)

Eliza’s new creed was the doctrine of scientific naturalism: “In science were
FACTS, and these were of the kind to make a new mental era—anew depar-
ture of thought for the whole world, as well as for myself individually.” In
the “substitution of the scientific method for the theological,” she saw the
emancipation of the human intellect from superstition, and she pinned her
faith in human progress and her own moral redemption on the new Dar-
winism (Linton 1976, 3:79-81).

Eliza’s association with Linton and the radicals probably prepared the
ground for her ready conversion to Darwinism. Transmutationism was
widely popular among radical artisans who believed that it served their re-
publican and materialist platform (Desmond 1989). Around the time of her
marrjage to Linton, Eliza favorably reviewed the pre-Darwinian arguments
of Robert Chambers and Herbert Spencer for the “progressive improve-
ment” of life and society (Linton 1858). Spencer’s later role as foremost So-
cial Darwinist was to defuse the revolutionary appeal of transmutationism
with the more socially acceptable mechanism of continuous social pro-
gress through elimination of the “unfit.” The regeneration of society was
now guaranteed by the “fixed laws” of capitalist competition, and here
Eliza found a substitute for William Linton’s republican idealism that was
more consistent with her growing political and social conservatism. Fur-
ther, she palliated her unconventional agnosticism and materialism and her
self-perceived anomalous social situation with an obsessive outward con-
formity with Victorian prudery and propriety. All this found expression in
the famous series of articles she published in the Saturday Review in early
1868, which became known collectively by the title of one of them: “The
Girl of the Period.”

With attention-catching titles and vivid prose, she vituperatively at-
tacked and caricatured just about everything nineteenth-century feminism
represented in articles such as “The Girl of the Period” (“a creature who
dyes her hair and paints her face . . . who lives to please herseif . . . bold in
bearing . . . masculine in mind”), “Modern Mothers” (“this wild revolt
against nature, and specially this abhorrence of maternity”), “What Is
Woman'’s Work?” (“professions are undertaken and careers invaded which
were formerly held sacred to men; while things are left undone which, for



Evelleen Richards 125

all the generations that the world has lasted, have been naturally and in-
stinctively assigned to women to do”), “Wild Women,” “Modern Man
Haters,” and so on (Linton 1883).

Eliza’s essays caused a sensation and ensured her professional success.
They inspired cartoons, fashions in clothing, a satirical journal, The Girl of
the Period Miscellany, and several other publications (Anderson 1987,
120-25). The “girl of the period,” or “GOP,” became fixed in the Victorian
vocabulary as a catchphrase or acronym for a “modern” or “fast” girl.
Against this unnatural hussy of her creation, Eliza held up the ideal of the
inherently modest, domestically oriented girl who “when she married,
would be her husband’s friend and companion, but never his rival; one who
would consider his interests as identical with her own . . . who would
make his house his true home and place of rest” (Linton 1883, 1). The fact
that her own practice of these feminine virtues had driven Linton from the
marital home was beside the point, and the contradiction between this
ideal and her own circumstances was generally ignored.

Obviously, Eliza’s reassertion of traditional Victorian values was highly
marketable in a context of middle-class antipathy toward the threatening
economic and political independence of women. But it would be simplistic
to dismiss her as a gifted writer, onetime radical and emancipated woman,
who sold out to a reactionary antifeminism through personal disappoint-
ment and for professional gain. Despite her exaggerated concern for the
proprieties and her diatribes against the “shrieking sisterhood,” Eliza con-
sistently held to three issues she regarded as the “core of this question of
woman’s rights.” They were women’s right to an education “as good as . . .
but not identical with, that of men” (this, she thought, should include some
science education), their right to property, and their right to divorce and
custody of their children. These “rights” were “just and reasonable” and,
above all, did not conflict with Eliza’s insistence on the “natural limitation
of sphere . . . included in the fact of sex” (Linton 1870, 224-38; Linton
1976, 3:2-4).

Like the Darwinians, Eliza assumed naturalistic limits to women’s aspira-
tions and based these firmly within a traditional rendering of Victorian femi-
ninity. Her insistence on the essential domesticity and modesty of women
was grounded in her unshakable materialism and her Darwinism. Women,
she held, could no more emancipate themselves from the laws of biology
than the earth could free itself from the law of gravitation, and it was this
rigid scientific certainty that underpinned and undermined her stance on
the woman question. All the contradictions of that stance —personal, pro-
fessional, and scientific—are manifest in her eight-page petition to Huxley
over the issue of the exclusion of women from the meetings of the Eth-
nological Society in 1868 (Huxley Papers 21.223-26).

Three years earlier, Huxley had publicly declared himself on the “irre-
pressible” woman question by asserting his Darwinian certainty that
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women would remain the natural inferiors of men. Nevertheless, he had
argued, it was the liberal man’s duty to see that “not a grain is piled upon
that load beyond what Nature imposes; that injustice is not added to in-
equality” (Huxley 1968, 74).

Huxley’s “Emancipation— Black and White” of 1865 served a number of
purposes, but it was aimed primarily at the rival and rabidly racist Anthro-
pological Society, which had broken away from the Ethnological Society in
1863 over the ostensible issue of the admission of women. The Anthro-
pologicals quickly built up a large, enthusiastic, and exclusively masculine
membership devoted to the dissemination of antifeminist and racist propa-
ganda in the guise of physical anthropology. Their anatomical method of
describing, measuring, and classifying racial and gender differences al-
legedly proved the natural inferiority of women and blacks. John Stuart
Mill’s claim for black and female suffrage was therefore a scientific absur-
dity, contradicted by the “facts of human nature” as revealed by the re-
searches of the anthropologist. The Anthropologicals endorsed slavery and
the more racist manifestations of British imperialism. Primarily medical
men who felt themselves particularly threatened by the professional aspira-
tions of middle-class feminists, they also vented their spleen against those
unnatural women who sought to deny their natural mission of motherhood
and make themselves ridiculous by “meddling in and muddling men’s
work.” Professedly anti-Darwinian, the Anthropologicals even on occasion
adapted evolutionary rhetoric to their antifeminist stance: Women pos-
sessed less than men of that “combativeness which is necessary not only in
political life, but even in the ordinary struggles for existence.” Woman’s
subordination to man was “natural and eternal,” and any attempt to “revolu-
tionize the education and status of woman on the assumption of an imagin-
ary sexual equality” would induce a “perturbation in the evolution of the
races” (Richards 1989, 261-70).

There was little difference between such arguments and Huxley’s denial
to women of any natural equality, existing or potential. His extension to
women of their right to legal and political emancipation was offered on the
understanding that they would not be able to overcome their biological
limitations and compete with men on equal terms. Huxley was as certain as
any Anthropological of the crucial cerebral differences between men and
women and ranked women'’s intelligence with that of the “lower races.” He
was also forcefully opposed to the admission of women to scientific soci-
eties. For all his liberal rhetoric, Huxley’s personal views of women were
remarkably consistent with the publicly expressed opinions of the GOP au-
thor. With few exceptions, he viewed women as mostly frail, religious crea-
tures, stuck at the “doll stage of evolution.” To the careerist Huxley, women
were ipso facto amateurs, fit for the classroom but utterly out of place in the
cut and thrust of professional scientific forums, where their amateur pres-
ence threatened that Darwinian expertise and status to which he was so
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committed (Huxley 1900, 1:211-12; Richards 1989, 225-61; Desmond
1994, 310-63).

In 1865 the Anthropologicals were in the ascendant over the Darwinians
who had colonized the moribund Ethnological Society and were vying with
the Anthropologicals for control of the strategically significant science of
“man.” “Emancipation —Black and White,” with its prohibition on denying
their liberal rights to blacks and women on anatomical or any other
grounds, was Huxley’s attempt to refuse scientific authority to the Anthro-
pologicals while asserting it for the Darwinians through the subordination
of black and female equality to the inescapable struggle for existence.
When the unruly Anthropologicals proved recalcitrant to Darwinian con-
trol, Huxley’s strategy became one of amalgamation of the two societies
under the “proper direction” of the Darwinians. One of the tactics he de-
ployed as its newly elected president was to initiate the exclusion of
women from Ethnological Society meetings (Richards 1989, 267 -70).

This, then, was the context in which Eliza Lynn Linton, who, through
her interest in human evolution and need for communion with “clever
men,” had become an assiduous attender of Ethnological Society meetings,
was forced to step outside her paid professional role of deriding and attack-
ing the “girl of the period” to plead passionately on behalf of her right to a
better education and opportunities. “You know how few opportunities we
women have for getting any serious or valuable talk with men,” she told
Huxley in 1868 (Huxley Papers 21.223-26).

We meet you in “Society” with crowds of friends about & in an atmo-
sphere of finery & artificiality. Suppose I, or any woman—let her be
as fascinating as possible — were to bombard you with scientific

talk —would you not rather go off to the stupidest little girl who had
not a thought above her pretty frock, than begin a discussion on the
Origin of Species? (Huxley Papers 21.223-26)

If women were not to talk of science in society, and were excluded from
scientific societies, how were they to learn about science? There were very
few scientific meetings open to women, and it was not easy to obtain the
favor of an invitation to these more popular and fashionable events—*I
have been [to the Royal Institution] only thrice in my life.”

In paraphrase of Huxley’s own “Emancipation—Black and White,” Eliza
sought to remind him of his liberal Darwinian obligations:

‘What are the facts of woman’s personal condition? We are thrown
into an active hand to hand struggle for existence all the same as
men—we of the middle classes have to earn our own bread —with
very badly trained hands & brains it must be sorrowfully con-
fessed. . . . The battle of life is a very serious matter to some of us,
and we are frequently hindered and heavily weighted. . . . It is not
fair to exclude us from the means of knowledge & of active thought,
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of extended views— such as we get from attending learned
discussions —on the simple plea of our womanhood. (Huxley Papers
21.223-26)

Although Eliza made her case according to her own precepts, with proper
regard for the proprieties and without shrieking, in the form of a personal
letter to Huxley, even in (unconscious?) parody of feminine intellectual in-
competence, “muddling up” her reasons (“like a woman!”), her powerful
but womanly plea did not meet with the anticipated fair treatment from the
ruthless Huxley. He and the Darwinian-dominated council came up with
the ingenious compromise of demarcating “Ordinary Meetings,” which
would be for “scientific” discussions to which “ladies will not be admitted,”
from larger, popular “Special Meetings,” to which “ladies” might be admit-
ted “by special invitation” (Richards 1989, 275).

With one timely stroke, this admirable (and typically Huxleyan) solution
reconstituted the Ethnological Society as a “gentlemen’s society” and paid
lip service to the liberal principle of female admission. All must have been
well satisfied except Eliza (and those she represented), who was now inex-
orably relegated to the more frivolous “popular element” she deplored and
exiled from the serious scientific discussions she craved. But, as a leading
public advocate of the “separate spheres” ideology, she was hardly in a po-
sition to complain.

The exclusion of women served Huxley’s purposes: it upgraded the pro-
fessional status of the Ethnologicals and it removed one of the major imped-
iments to their amalgamation with the Anthropologicals, which he
achieved in 1871, the same year in which Darwin’s Descent of Man consoli-
dated the Darwinian endorsement of many aspects of the Anthropologi-
cals’ platform. Darwin was as insistent as any Anthropological (and Huxley)
on the biological basis of the continuing intellectual inferiority of women
and blacks, and as much opposed to Mill’s environmentalist explanations.
Above all, he followed Huxley’s lead, by arguing on evolutionary grounds
that the higher education of women could have no long-term impact on
their social evolution and was, strictly speaking, a waste of resources (Dar-
win 1871, 2:326-29; Richards 1983; 1989, 276).

II. Frances Power Cobbe, the “Duties of Women,”
and the Dissent from Darwinism

To those amongst us who have not bowed to the new moral system of
Darwin and Spencer, there is something almost pathetic in the igno-
rance both of the passions and of the spiritual part of human nature
which these philosophers unconsciously betray.

(Cosske 18814, 70 n)
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Frances Power Cobbe provides an illuminating contrast to Eliza Lynn Lin-
ton. She believed absolutely that women were more chaste, generous, and
moral than men and was adamant that they must nurture their offspring,
look after the home, and not succumb to selfishness and loose, “Bohemian”
manners and morals (Cobbe 1881g¢, iv). But unlike Lynn Linton, Cobbe did
not dissociate herself from the professional and other liberal goals of the
women’s movement. Asserting that the “cause of the emancipation of
women is identical with that of the purification of society,” Cobbe actively
sought the extension of woman'’s existing social role and a proper recogni-
tion of its importance (Cobbe 1881¢, 11; Caine 1992, 103-49).

Cobbe also experienced the prevalent crisis of faith and was an early
convert to evolutionary naturalism. But after a short period of agnosticism,
the intolerable sense of severance caused by the death of her much-loved
mother persuaded her to opt for a form of theism based on the idea of a just
and rational God whose moral law was evident to all people through their
own intuition, not through revelation. It also provided a basis for her rebel-
lion against the moral authority of her domineering father, although she
continued to serve him as a dutiful daughter. It was her theism, her absolute
belief in the moral autonomy of women, and her strong sense of their men-
tal and moral difference from men that constituted the core of Cobbe’s fem-
inism (Caine 1992, 115-19, 131-32).

While she paid lip service to the Victorian imperative of marriage for
women, Cobbe was highly critical of the institution. She inveighed vigor-
ously against the married woman’s loss of legal identity, of property or earn-
ings, and the domestic tyranny and misery to which so many were
subjected (Cobbe 1862, 1863). She never married and, after her father’s
death, traveled widely, pursued an independent, hardworking writing vo-
cation, and lived in domestic harmony and comfort for thirty-four years
with Mary Lloyd, a painter. It seems to have been one of those Victorian
“female marriages” that provided affection and commitment for its partici-
pants without any necessary sexual involvement (Caine 1992, 120-25).

Cobbe’s attitude toward Darwinism was shaped by her feminism and
her theism. She knew Darwin personally and, initially at any rate, greatly
admired him. In her autobiography she recounts how, on encountering
Darwin while out walking, they held a shouted discussion across a bramble
patch about the significance of Mill's views on women for Darwin’s forth-
coming Descent of Man. Mill, Darwin asserted, could learn some things
from science. Women'’s nature, like men’s, was rooted in their biology, and
it was through the “struggle for existence and (especially) for the posses-
sion of women that men acquire their vigor and courage” (Cobbe 1894,
2:124-25). Cobbe got the opportunity to set him right when she reviewed
Darwin’s Descent. She had no theological difficulties with tracing “Man to
the Ape.” But, while she did not dissent from Darwin’s views on the evolu-
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tion of the physical differences between men and women, Cobbe forcefully
opposed his “Simious Theory of Morals,” his “most dangerous” utilitarian
interpretation of the evolution of the human mind and morality from animal
instincts (Cobbe 1872, 14; 1894, 2:127). To the “Atheistic Morals” and ma-
terialism of the evolutionists, she opposed her doctrine of “Theistic Ethics,”
which asserted the existence of free will and the immortality of the soul,
championed love over knowledge, and stressed the special duties of
women to “those who have no free-will—the lower animals.” This neatly
removed the mental and moral differences between men and women from
the biological to the spiritual domain and so, in Cobbe’s view, guaranteed
the moral autonomy and authority of women (Cobbe 18814, 17, 67).

The realpolitik as far as Cobbe was concerned was less the campaigns for
the suffrage and higher education than her antivivisectionist crusade. It was
into this highly controversial movement that she channeled most of her
abundant energy, intellect, and consummate political skills, and it was her
passionate involvement in this cause that brought her into direct conflict
with the Darwinians, Huxley and Darwin in particular.

Cobbe publicly became involved in the antivivisection movement in
1875 when she circulated a memorandum urging the Royal Society for Pre-
vention of Cruelty to Animals to mobilize to restrict the practice of experi-
mentation on live animals. Among the many eminent persons she
approached was Darwin. Darwin refused to sign Miss Cobbe’s “foolish pa-
per” but reacted with alarm to the “many powerful names” who had indi-
cated their support for her proposal. He alerted Huxley to the need for
action lest the House of Commons, “being thoroughly non-scientific,”
should pass some “stringent law, enough to check or quite stop the revival
of physiology in this country” (Darwin Archive 97:37.8). Huxley backed
Darwin’s suggestion of a counterproposal from “eminent physiologists and
biologists” for “reasonable” legislation “as the best method of taking the
wind out of the enemy’s sails.” He added for good measure, “My reliance as
against that ‘foolish fat scullion’ & her fanatical following is not in the wis-
dom and justice of the House of Commons, but in the large number of fox-
hunters therein” (Darwin Archive 166:338).

For Darwin and Huxley, antivivisectionists were the “enemy” who
threatened the progress and prestige of British science. They were charac-
terized by their foolishness (i.e., irrationality) and their fanaticism (.e.,
emotionalism), and they were also, as Darwin and Huxley well understood,
female. Not only were they led by the redoubtable Cobbe, who came to
personify the antivivisection movement, but, as Darwin put it, it was
women “who from the tenderness of their hearts and from their profound
ignorance” were the “most vehement opponents” of vivisection (Darwin
1994, letter 10546). On the home front, Darwin found himself called to ac-
count for his provivisectionist stance by his daughter Henrietta (Darwin
1888, 3:202-3). When the physiologist Romanes came to visit, Darwin
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warned him not to talk about experiments on animals “when in presence of
my ladies” (Darwin 1994, letter 9916). Women, then, were the enemy of
the progress of rational science, and they were so because of those very
feminine traits that otherwise made them such desirable and conforming
wives and daughters. As antivivisectionists they were doubly subversive,
trading on their femininity to unman the scientist on his own ground.

The commitment of so many women to the antivivisection movement is
another illustration, like that of spiritualism, of how concepts of femininity
and moral superiority could be used to legitimate a range of public and
quasi-public activity not usually associated with the traditional female role
(French 1975, 240-41; Elston 1987; Owen 1990). Women like Cobbe
could thus adopt a leadership role and lay claim to special skills and knowl-
edge without doing damage to those qualities that constituted the Victorian
ideology of femininity. At the same time, paradoxically, their involvement
in the antivivisection movement provided an opportunity for women to
use their very femininity to achieve and wield power, especially over male
scientists and doctors, to subvert female subservience with the conven-
tional feminine tools of sentimentality and womanly concern for suffering.
But this interpretation does not account for the extraordinary identification
of Cobbe and many other Victorian women with animals and their suffer-
ings, particularly at the hands of medical scientists.

Lansbury’s intriguing thesis is that for these women the vivisected ani-
mal was the surrogate of woman, humiliated, exposed, and threatened by
the gynecologist’s knife and by the pornographer’s whip, stirrups, and
other paraphernalia taken from the stables and kennels. She argues that the
full impact of the antivivisection movement on Victorian culture cannot be
understood without recognition of the fusion of imagery from three major
areas: gynecological, pornographic, and literary. The pornographic litera-
ture of the period dwelt repetitively on the ritual bestialization of women.
Women were “broken to the bit,” “mounted,” made to “show their paces,”
collared, chained, bound, flogged, and seduced into grateful submission to
their “masters.” Lansbury points to the “uneasy similarity” between the de-
vices made to hold women for sexual pleasure in such male fantasies and
the gynecological table and “stirrups” that came into general use around
1860. Women doctors like Elizabeth Blackwell and Anna Kingsford, both
committed antivivisectionists, deplored the “degrading cruelty” with
which poor women were treated in the major hospitals of the day. Anti-
vivisection literature routinely conflated the plight of such women, who
allegedly were made the victims of cruel and unnecessary experimental sur-
gery, with that of the dogs, cats, and monkeys who were the piteous, defen-
seless objects of the merciless vivisector. The symbols evoked by women
antivivisectionists were “all the more potent because they were drawn
from a muffled context of reticence and ambiguity” (Lansbury 1985; see
also Moscucci 1990, 112-27; Elston 1987).
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Lansbury’s thesis is given greater plausibility by Ritvo’s explorations of
the political and social resonances of Victorian relations with animals. Their
relation to dogs, for example, exemplified many of the tensions in Victorian
class and sexual ideologies. Dogs, like lower-class women and prostitutes,
possessed dangerous sexualities that necessitated control and were a po-
tential source of contagion to middle-class humans. The identification of
woman’s sexuality and nature with dogs and other domestic animals was
made most explicit in the discourse of breeders. When, for instance, they
discussed the difficulty of getting a prize bitch to mate exclusively with a
selected male, their discussion was transparent to assumptions about the
sexuality of human females (Ritvo 1987, 3-4, 180-86; 1988). The dog,
above all, signified the loved but subservient being that thoroughly under-
stood and accepted its inferior position. Even its body proclaimed its pro-
found submission to humanity. It was the most malleable of all man’s
domestic productions, its shape and size responding most readily to the ca-
price of the breeders (Ritvo 1987, 20-23).

There is more than a degree of coincidence between these traits associ-
ated with the domesticated dog and those accorded to women within the
terms of Victorian domestic ideology. Women were to serve, to obey, to be
pliant to masculine whim and will, to stay where men commanded or fol-
low where they led. The young Darwin made the direct connection: mar-
riage was analogous to pet keeping; a wife was an “object to be beloved &
played with. —better than a dog anyhow” (Darwin [1838] 1986, 2:444).
Darwin’s semifacetious musings were not innocent. The stereotyping of
women as domestic animals was deeply entrenched in Victorian culture.

Darwin’s immersion in the literature of the breeders guaranteed his full
exposure to such metaphorical discourse. In any case, his argument for the
evolution of human mind and morality by the same natural agencies as the
struggle for existence and for mates was dependent on breaking down the
traditional theological distinctions between animal and human mentality.
The pages of The Descent of Man bristle with anthropomorphic descrip-
tions of animals, with loyal dogs and brave monkeys, proud peacocks, coy
bitches, aggressive, promiscuous stags and cocks—tropes that when ana-
logically reapplied to human behavior and social institutions provided natu-
ralistic corroboration of Victorian values. His concept of sexual selection,
largely dependent on his studies of the observations and activities of con-
temporary animal breeders, was inescapably anthropomorphic, transfer-
ring Victorian social values and stereotypes back onto his conception of
human biological and social evolution (Richards 1983).

When the aesthetic choice he attributed to female animals could not be
made to fit this proper Victorian’s conception of the submissive sexuality
and inferior intelligence of human females, Darwin simply overturned it
and put into men’s hands the modifying and shaping power of human sex-
ual selection. Man, he claimed, being “more powerful in body and mind,”
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had seized the power of selection from woman. The differing standards of
beauty of the various races offered the explanation, via male aesthetic pref-
erences, of racial and sexual differentiation. “Monstrous” as it might seem,
Darwin was convinced that the “jet-blackness of the negro” had been
gained through the process of male selection, just as had the supposedly
more pleasing secondary sexual characteristics of European women—
sweeter voices, long tresses, and greater beauty (Darwin 1871, 2:368-84).
For Darwin, the human male was the analogue of the animal breeder who
exercised his caprice in varying the appearance of the breed, and woman’s
body, like the dog’s, was pliant to male manipulation (Richards 1983,
76-79).

Talking about animals, therefore, offered those like Darwin who “would
have been reluctant or unable to avow a project of domination directly a
way to enact it obliquely” Ritvo 1987, 6). The other side of the coin is Lans-
bury’s claim that for women, the subjugated, to protest against vivisection
“was to challenge a world of male sexual authority and obscenity which
they sensed unconsciously, even if they had no direct experience of it”
(Lansbury 1985, 422).

For Cobbe, the parallels were obvious. Women, like animals, were sub-
ject to the power of doctors and scientists and to the brutality of many men.
Her powerful article “Wife Torture in England” (1878) was written on the
crest of her involvement in the antivivisection campaign. It was an indict-
ment of the endemic domestic violence that Cobbe recognized as not being
confined to the working class; of the culture that expected female service
in the home, that condoned and even drew entertainment from wife beat-
ing; and of the system in which women lacked legal and political rights and
were regarded as the property of their husbands (Cobbe 18784, Caine
1992, 135-38). At the same time Cobbe attacked the arrogance and cruelty
of the male medical profession, which she saw as exerting an increasingly
oppressive control over women’s lives, turning healthy women into a
“whole sex of Patients” constantly liable to illness and dependent on the
incompetent and callous attentions of doctors (Cobbe 1878b). Doctors
were “doubly treacherous” to women, a reference to the connection
Cobbe made between the way doctors treated women as patients and
their fight to exclude women from the profession of medicine (Cobbe
18810p, 325).

Doctors and medical scientists were of course her targets in the anti-
vivisection campaign, and she believed that those who engaged in vivisec-
tion were brutalized by the suffering they inflicted so that, like those
husbands who beat and assaulted their wives, they came to find excitement
and even pleasure in the infliction of pain. Medicine, like marriage, exacer-
bated women’s oppression. The unspeakable ambivalences of sexuality
and cruelty that Cobbe evoked in her denunciations of vivisectors, medical
men, and wife torturers found expression in the outrage and distress that
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many women, inhibited from articulating them on their own behalf,
evinced on behalf of vivisected animals. The extreme behavior, the “emo-
tionalism, floods of tears, and fainting,” that characterized antivivisection
meetings is legendary (French 1975, 248; Lansbury 1985).

How the sadosexual associations of vivisection meshed with the reac-
tions of Darwin and Huxley to Cobbe and her “fanatical following” is not
€asy to judge. It is unlikely that even these highly respectable family men
were unaware of the pervasive masculine world of Victorian pornography.
However, even if they perceived it, it is inconceivable that either Huxley or
Darwin would have flouted Victorian convention to contest openly the
darker sexual imagery conjured up by Cobbe’s allusions. Their overt reac-
tion to the emotionalism of the antivivisectionists was to deride and dismiss
it as so much female hysteria and irrationality. Darwin thought the anti-
vivisectionists to be “half mad” (Darwin 1888, 3:210), while Huxley ridi-
culed their “fanaticism of philozoic sentiment” and contrasted it with the
“rational” basis of experimental physiology (Huxley, 1900, 1:434).

The ostensible issue for both men was the progress of British science.
The reiterated danger was that the attacks of the antivivisectionists would
undermine the already precarious status of the new science of experimen-
tal physiology. This was the issue over which Darwin was prepared to go
public and, for the first and only time in his long career, engage in direct
political action. It was an issue that concerned Huxley, the professional sci-
entist, even more. While he was busily promoting the social standing and
moral responsibility of medical scientists, one of Cobbe’s tactics was to
downgrade their status and morality. Medical men, the upper-class Cobbe
alleged, were not gentlemen; they tended to come from the lesser ranks of
society and were a “parvenu profession, with the merits and the defects of
the class.” Their social origins explained their defective morality, their
trade unionism, and the sordid materialism that pervaded their ranks and
made them unwontedly ambitious, motivated by monetary gain, and care-
less of suffering (Cobbe 18815). Huxley strongly contested such charges,
while Darwin was greatly offended by Cobbe’s “monstrous” attribution of
sadistic pleasure in animal suffering to leading scientists of the day (Darwin
1888, 3:200-203; Huxley 1900, 1:427-34). A cruel scientist was an anom-
aly, a contradiction of the gentlemanly image and high moral standards they
claimed for British science and its practitioners. Cobbe’s accusations of sci-
entific cruelty and assumption of the higher moral ground on behalf of
women antivivisectionists were, therefore, in direct conflict with Huxley’s
professionalization strategy and his promotion of the scientist as the appro-
priate moral arbiter of important social questions.

For almost twenty years, from her headquarters of the Victoria Street So-
ciety, Cobbe fought a sustained but inevitably losing campaign against the
growing power and authority of a science and medicine that, in her view,
oppressed both women and animals. She came to abhor the “priest-like ar-
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rogance of some representatives of the modern scientific spirit.” Her disillu-
sion was complete when the “great naturalist who has revolutionized mod-
ern science” became the center of an “adoring clique of vivisectors.” She
clashed with Darwin in the Times and pursued him through the pages of
her journal, the Zoopbilist (Cobbe 1894, 2:123-29, 269-70, 408-9; 1881¢,
17-19; Darwin 1888, 3:205-8). Darwin, for his part, thought it only “fair to
bear [his] share of the abuse poured in so atrocious a manner on all physi-
ologists” by Miss Cobbe. He helped initiate the Science Defence Associa-
tion in 1881, gave it financial support, and even briefly considered
accepting its presidency (Darwin 1888, 3:206-10; Darwin 1903, 2:437 -
41). This became the highly influential Association for the Advancement of
Medicine by Research, a powerful coalition of leading British biologists and
medical men who successfully lobbied behind the scenes on behalf of ex-
perimental medicine against the interventions of the antivivisectionists
(French 1975, 200-219).

In the end, Cobbe was brought down by that very emphasis on feminine
moral superiority that underpinned her feminism and antivivisectionism. In
1892, she was made personally responsible for the willful distortions of a
major publication compiled by her Victoria Street Society that failed to ac-
knowledge the routine use of anesthetics in the “brutal” animal experi-
ments it otherwise quoted directly from the research literature. The
medical and lay press gloated over this evidence of moral fallibility from
one who had “assumed a superior morality, a higher scientific knowledge,
and a pontifical right to anathematise medicine and all her most honoured
followers throughout the world.” Was Cobbe’s perversion of truth now to
be discounted as the “privileges of womanhood”? Was this where the
vaunted superior moral sense of women led (Hart 1892, 710-11)?

The media assault seriously damaged Cobbe’s credibility and that of her
movement, and had more general repercussions for the participation of
women in science and public affairs (French 1975, 249-50; Cobbe 1894,
2:306-11). Punch, that arbiter of establishment opinion, summed up the
sexual and scientific politics of Cobbe’s public humiliation with the adjoin-
ing cartoon, which says it all (figure 6.1).

. Conclusion

Lynn Linton, Cobbe, and the Darwinians all drew the qualities they attri-
buted to women from the same model of femininity, an illustration of the
extent to which evolutionary science and feminism were both bound by
the ideology of their time and place. This inevitably set the parameters of
their debate on women’s condition and future prospects. But what is strik-
ing is the variety of ways in which the individuals concerned negotiated or
reworked the assumption of sexual difference for different ends: the Dar-
winians to assert their social and professional hegemony, Lynn Linton in
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—*“ANIMIS CCELESTIBUS IRAE!"
A MODERN SCIENTIFIC DISCUSSION.

Misy Fu,»n:;y (@ gentle and_most veracious Child). * YAH ! YOU GRUZL

Cowarp | YOU AND YoUR FRIENDS SKINNED A Live Froe!”
Master Victor (an indusirious but. very louchy little Boy). ' YoU 'RX A 3
Liak! Tar Froc was DEAD, AND YoOU K5oW 17/ Figure 6.1 Punch’s comment
3fiss Fanny. ‘*BooBOO ! WHETHER IT was DEAD OR NOT, T0U 'VE . . N
GOT NO RIGHT TO CALL NAMEs; 'cos I'X a GIxl, AXD cax’t Puxcm on the sexual and scientific p°h'
T e s tics of Cobbe’s antivivisection
Master Victor, **IT’S JUST BECAUSE YOU 'RE A GIRL THAT I CAN'T
PuxcH ForRs! YoU SHOULD HAVE THOUGHT OF THAT BEFORE YoU crusade. (Punch 103 [5 Novem-
CALLED ME A Cowarp!"” ber 1892]: 205.)

biological determinist opposition to feminist aims but also to argue the ne-
cessity of female participation in scientific societies, and Cobbe to promote
female agency through moral superiority. Cobbe rejected evolutionary jus-
tification of women'’s subordination, while the Darwinian Lynn Linton en-
dorsed it in contradiction to her own situation as a woman intellectual in
Victorian England. Cobbe’s theistic ideology was more compatible with the
leadership role she assumed for women in the antivivisection campaign,
but it could not be sustained in a context of religious decline and the grow-
ing authority and prestige of a science geared to the needs of a capitalist
economy and the gendered nature of the public sphere. In the late Victo-
rian period it was the Darwinians who articulated the dominant construc-
tions of femininity, sexuality, and science and naturalized the barriers
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against feminine intellectual and social equality in order to protect Darwin-
ian institutional and social interests against the threat posed by the bur-
geoning women’s movement.

The Darwinian redrawing of traditional boundaries was made all the
more devastating by the problem that many feminists themselves were
deeply committed to naturalistic scientific explanations and to the new
Darwinism. In the face of the evolutionary onslaught, a number of them
retreated from the egalitarian ideal to claim for woman a biologically based
“complementary genius” to man’s—a “genius” that was rooted in her in-
nate maternal and womanly qualities (Alaya 1977). The American feminist
Antoinette Brown Blackwell, for instance, did not dispute Darwin’s view
that the mental differences between men and women were biologically
based and the product of evolution; rather, she disputed whether woman’s
innate mental differences could properly be called inferior to man’s. She
balanced man’s greater strength, reasoning powers, and sexual love against
women’s greater endurance, insightfulness, and parental love and argued
that social progress was dependent upon the evolution and perpetuation of
these sexually divergent traits (Tedesco 1984). Such argumentation had a
dangerous tendency to reinforce traditional stereotypes and cater to the
drawing of biological limits to feminine potentiality.!

Eliza Lynn Linton, the contradictions notwithstanding, is best located
among such advanced women, whose confidence in the liberating powers
of science, and whose opposition of naturalistic interpretations of human
nature and society to conventional theological wisdom and authority, ulti-
mately betrayed them when science, especially Darwinism, gave a natu-
ralistic basis to the class and sexual divisions of Victorian society (Richards
1989, 279-80).

Thus, Lynn Linton, in old age (still campaigning indefatigably against the
“shrieking sisterhood”), came to endorse her own Huxley-engineered ex-
pulsion from organized science on Darwinian grounds. In 1885 she pub-
lished a bizarre novel, The Autobiography of Christopher Kirkland, which
was a dramatization of her own life in a male persona. Here, she travestied
William Linton as a radical feminist whom Kirkland, against his better
judgement, marries and tries to reform to the Victorian ideal of woman-
hood. His attempt to wean his wife from the “platform” to the “fireside”

1. It should be noted that there was potential within Darwinism for female agency, for
females as sexual selectors and the main agents of social progress, and this form of Darwinism
was promoted by some socialist feminists, notably the American visionary Eliza Burt Gamble,
the English secularists and socialists Annie Besant and Edward Aveling, and Alfred Russel Wal-
lace, cofounder with Darwin of the theory of natural selection. But such attempts to radicalize
sexual selection and give women an active and central role in evolutionary theorizing received
little attention or support from mainstream feminists and Darwinians (Richards 1995; Gamble
1916; Wallace 1890; 1913, 125-49).
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fails, and Kirkland finds solace in Darwinism. He associates with leading
Darwinian scientists and frequents the meetings of the learned societies.
But here we find no hint of the arguments for women'’s right to knowledge
and membership in scientific societies with which Eliza petitioned Huxley
all those years ago. Kirkland endorses Eliza’s claims of women’s rights to
property, divorce, and an education different from but equal to men'’s, but
on the whole he subscribes to the doggerel that “Women’s Rights are Men’s
Lefts.” He is a rigid biological determinist who defends his antifeminism on
the Darwinian grounds that “unless we accept the creed . . . that the moral
sense is as much a matter of evolution as is the intellectual —we are lost in a
sea of contradictions.” For Kirkland, the stereotypically Victorian intellec-
tual and moral differences between men and women are the products of
evolution and are grounded in “the material fact of sex.” They are the foun-
dations of society and morality, “the division of labour and function, against
which women revolt [in vain], and men must fare forth while they bide
within” (Linton 1976, 3:5, 12, 167-72).

Here, in her masculine alter ego, Eliza finally won the entry into science
that was denied her in real life. But her fictional victory is achieved only at
the cost of the acceptance into a science from which her alter ego Kirkland,
logically, would also have excluded her as a woman. Kirkland is the ulti-
mate Darwinian fellow traveller, a Spencerian, from the likes of whom the
more subtle Huxley was soon carefully to dissociate himself. But
Eliza/Kirkland has simply taken Huxley’s position on the woman question
to its logical extreme. It was Huxley, after all, who both excluded women
from science in the name of science and redefined that science to ratify
their exclusion.

Cobbe, by contrast, offered her followers a radical critique of Victorian
science, based on her opposition of spiritual and feminine values to the ma-
terialism and masculine tyranny that constituted that “exquisite kind of
vice” that found expression in vivisection and the maltreatment of women
(Caine 1992, 145-49). However, while her rejection of the Darwinian natu-
ralization of mind may have provided ideological support for those oppos-
ing the imposition of naturalistic limits on women’s aspirations, Cobbe’s
doctrine of theistic ethics could not provide a real political alternative for
those confronting the antifeminist applications of Darwinism. The only so-
lution she offered was the unrealizable goal of the individual moral and reli-
gious reform of those scientists like Huxley who had constituted
themselves the new secular priesthood of Victorian society. Furthermore,
in certain significant respects, Cobbe’s theism and antivivisectionist stance
conduced to the Victorian feminization of feeling and the masculinization
of reason, to the legitimation of Huxley’s exclusion of women from science
and the Darwinian definition of feminine nature as essentially incommensu-
rate with the masculine pursuit of science.
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Bibliographical Note

The significant role played by leading Darwinians, including Darwin him-
self, in imposing naturalistic, scientific limits on the claims by nineteenth-
century feminists for political and social equality has been well docu-
mented by feminist scholars. The more notable of these, Conway (1970),
Fee (1974), Rosenberg (1975), Alaya (1977), Mosedale (1978), Rosser and
Hogsett (1984), Russett (1989), and Jann (1994) have all contributed to our
understanding of the concerted Darwinian refutation of the natural equality
of men and women. As well, Love (1983), Tedesco (1984), Egan (1989),
and Erskine (1995), among others, have undertaken studies of the response
to Darwinism by some prominent nineteenth-century feminists, notably
Charlotte Perkins Gilman, Olive Schreiner, and Antoinette Brown Black-
well.

However, many of these studies, especially the earlier ones, useful as
they are, fall into the category of “feminist empiricism,” i.e., they maintain
the integrity of the standard view of science as objective and value-free, and
argue that androcentrism in science is socially caused and is, therefore, the
result of “bad” science. The solution to such sexist science is to be found in
a closer adherence to the proper methodologies of scientific enquiry, and
nineteenth century evolutionists and anthropologists are censured for their
failure to conform to these standards. There is a disjuncture between such
studies and the contextualist or constructivist evolutionary historiography
pioneered by Robert Young in the 1960s, which was, in its turn, regrettably
gender-blind (Young 1985), and more recent contextual feminist analyses
(e.g., Outram 1989; Haraway 1989; Hall 1992). My own studies of Darwin,
Huxley and Victorian feminism (Richards 1983, 1989, 1995) are attempts to
integrate feminist insights into Victorian science and society with contex-
tual Darwin historiography. Readers should also consult the recent biogra-
phies and studies by Desmond, Moore and others (Desmond 1989, 1994;
Desmond and Moore 1991; Moore 1989).

There is a sympathetic portrait of Eliza Lynn Linton by Nancy Fix Ander-
son (1986) and an excellent study of Frances Power Cobbe by Barbara
Caine (1992, 103-49), both of which have enriched our understanding of
the individual struggles of these important but neglected Victorians to give
meaning to their lives and circumstances within the confines of the Victo-
rian sphere of femininity.
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Satire and Science in Victorian Culture

JAMES G. PARADIS

I. Satire and the Boundaries of Knowledge

In a lively satire titled “Vestiges of Creation” appearing in Punch in Septem-
ber 1859 —two months before the publication of Charles Darwin’s Origin
of Species—development theory is burlesqued in cartoons of duck heads
superimposed on fashionably dressed female forms promenading along the
Serpentine in Hyde Park (figure 7.1). Departing from an observation by Sir
Samuel Morton Peto in the Times that “The Serpentine, and the whole of
Belgravia, were formerly a Lagoon of the Thames,” quatrains of rhymed
doggerel yoke images of a remote prehistoric world of geological and bio-
logical forms with the fashionable contemporary world associated with
Belgravia society dwelling on the fringes of the Palace grounds:

The slimy reptile here, no doubt,
Wriggled and crawled in greed or malice:
Now see the Courtier creep about—
Near as he dares to yonder Palace.
(Punch 1859, 37:100)

Laced with references to celebrities of science and engineering like
Richard Owen, William Buckland, and Sir William Cubitt (civil engineer of
the Cardiff docks and the Southeastern Railway), the doggerel neatly com-
bines verbal and visual irony to produce a witty farce on metamorphosis.
The laughter is directed at Robert Chambers’s anonymous Vestiges of the
Natural History of Creation, at geological and evolutionary speculation
in general, and at the effete denizens or “vestiges” found in polite London
society.

This cartoon, with its elaborate bric-a-brac of ideas, reveals the unique
potential of irony and satire to support a kind of swashbuckling intellectual
comedy based on absurd yet somehow telling associations. Relaxing artistic
and social restraint to the verge of foolery and personal libel, irony—
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VESTIGES OF CREATION.

« The Serpentine, and the whole of Belgravia, were formerly » Lagoon of the Thamea."—Sir S. Af. Pdo
n the Times.

TN
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Waar, all Belgravia grand ahd fine

With cackling ducks the old lagoo
Was once a mess of marsh and lakes! % rcha i e

At times, perchance, alive was seen:

Proressor OWEN, be it thine
To prove it in a brace of shakes.

Tell doubters that they need not sneer,
Nor set their puddle-minds in storm;
For all the ancient life is here,
And only changed in outward form.

The slimy reptile here, no doubt,
angied and cra_wfed in greed or malice :
Now see the Courtier creep about

Near as he daces to yonder Palace.

If tadpoles in the marsh were black,
There is one CoNIxGSBY can tell
Belgravia's Tadpoles swim in track

here Tapers guide them to Pall Mall.

. If the old lake was rich in toads,

Our Ducks come out each afternoon,
And chatter in their Crinoline.

Lay serpents in the wet nooks twined ?
e still can point them out at need :
Search any street, and you shall find
Some home empoisoned by their breed.

Doubtful if Thames were ever den
here the old monsters made their feasts,
But if we’d Mega-Theris then,
We still can show a few great Beasts.

Adjutants, or Gigantie Crane:

(?rotkeri o'er :.he marsh wil{i' voices hard,
The first at yonder barracks trains,

The Cranes are loud in CoBiTr’s yard,

Just as “in earth there is no beast

But ’s rendered in some fish of sea,”
One would not say we 'd loat the least
Of that old marsh’s family. '

. Look out, and sou’ll be sure to meet 'em;
* Tf not, it is because such loads
Of people here delight to eat 'em.

Figure 7.1 An example of Punch’s comedy of ideas. (“Vestiges of the Natural History of
Creation,” Punch 37 [1859]: 100.)

considered one of the four foundational literary “myths” by Northrop
Frye—assumes a unique capacity to explore paradox and dualism. What
we see in a bald piece of hackwork like the “Vestiges” doggerel is the im-
pulse of irony and satire to enframe within a common literary field the inco-
herence of human experience that other forms of representation cannot
capture.! Irony and its militant form, satire, Frye observes, attempt “to give

1. Literary studies of irony approach it as one of the primary literary architectures,
uniquely able to capture conflict and discontinuity. Two nineteenth-century analyses, Thirl-
wall [1833] 1878 and Kierkegaard [1841] 1989, examined the classical origins of irony in the
Sophoclean stage and Socratic dialogue. Kierkegaard associated irony with the Hegelian dia-
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form to the shifting ambiguities and complexities of unidealized existence”
(Frye 1957, 223). The ironist uses figurative language to bind the views and
terms of one habit of mind with those of another. The physical world
erected by natural knowledge in Chambers’s Vestiges, a world of alien land-
scapes and biological forms, scarcely fits into the reality of Hyde Park prom-
enading by polite society. Duck heads on forms in crinoline gowns
symbolize the stark boundaries of incongruence. From the “slime” of an-
cient forms, we slip by ironic double meanings and punning to the finery of
the “courtier.” As the irony builds into full-fledged burlesque, the dualistic
yoking of incongruous materials inspires amusement, as well as the reader’s
humorous recognition that both “worlds” represented in the cartoon may
have something in common after all. The reader, an essential part of the
formula of satire, is situated in yet another, outside world of reasoned per-
spective. From this external, more comprehending viewpoint, we laugh at
the absurd associations Mr. Punch has joined together in his comic theater
of ideas, ideas that are out of context and out of control.

The cartoons in the pages of Punch are by no means the earliest exam-
ples of the satirical construction of a scientific worldview. Among the many
targets in the long history of English satire — political life, social manners,
religious orthodoxy—science and its institutions occupied a prominent
place. As Shaftesbury wrote, “[When] the minute examiner of nature’s
works proceeds with Zeal in the Contemplation of the Insect-Life, the Con-
veniencys, Habitation, and Oeconomy of a Race of Shellfish, when he has
directed a Cabinet in due form and made it the real Pattern of his Mind . . .
he then indeed becomes the Subject of a sufficient Raillery . . . the Jest of
common Conversations” (Shaftesbury [1711] 1732, 3:156-60). This idea of
the zealous myopic philosopher lavishing his intellectual powers on the
world of trivia was personified for the broad theatergoing public in such
farcical characters as Sir Nicholas Gimcrack of Thomas Shadwell’s Virtuoso
(1676). The zealous Gimcrack, scornful of utility, is introduced to the audi-
ence in the absurd pose of studying the idea of swimming by writhing on
top of a laboratory table in imitation of a frog in a tub (Shadwell {16706]
1966). With deadpan literalism, Shadwell incorporates into his farcical
world the descriptions of actual experiments performed by Robert Boyle,
Robert Hooke, and others in the chambers of the Royal Society. Fatal trans-
fusions of sheep blood to humans, the weighing of air, and brutal respira-

lectic. Northrop Frye treats irony with satire as one of four literary categories (with the roman-
tic, tragic, and comic) that are “broader than, or logically prior to, the ordinary literary genres”

(Frye 1957, 162, 223-39). Frye’s treatment of satire as a special case of “militant irony” makes
assumptions [ am also making in this essay. Excellent general discussions of irony can be found
in Muecke 1969 and Wellek 1955. But see also Booth (1974), who restricts irony more nar-
rowly to its verbal form. Rorty (1989) identifies pragmatism with an ironic approach to the
problem of reality, in which numerous worldviews, some more valid than others, exist as “in-
commensurate” vocabularies. Glicksberg (1969) also examines philosophical implications of
irony.
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tion experiments on living dogs are all part of Gimcrack’s lunatic, self-
indulgent pursuit of useless, fanciful knowledge (Shadwell 1966).

By the early Augustan period, experimentation and associated an-
tiquarian interests in the zealous collection of facts had inspired a full-
blown knowledge controversy (Hunter 1981; J. Levine 1991). Tory wits
like Jonathan Swift, John Arbuthnot, and Alexander Pope, seeking to dis-
credit the new knowledge associated with the Royal Society, used the re-
ductive power of satire in the Memoirs of the Extraordinary Life, Works,
and Discoveries of Martinus Scriblerus (1714) to caricature the accumula-
tion of factual detail and historical artifact as vulgar pursuits by philistines of
mere trivia and novelty (J. Levine 1977; Kerby-Miller 1988). Using a daz-
zling language of burlesque, caricature, and mock-heroism, Swift followed
Shadwell in making fun of the experimentalist and the specialized language
he used within his community. The Royal Society became the Academy of
Lagado in Gulliver’s Travels (1726). Pope devoted the fourth book of his
magnum opus, The Dunciad (1743), to the Virtuosos or “minute philoso-
phers” who specialized in the study of antiquities and natural history trifles
such as “Butterflies, Shells, Bird’s Nests, Moss, etc.” (Pope 1993, 514). Satire
thus became an indispensable part of a cultural strategy by which the finest
literary talents of the day undertook to erect a comic theater of ideas to
weigh, publicize, and censor what they perceived to be a series of intellec-
tual abuses that had gained an institutional footing.

Although Victorian science has been the subject of several recent liter-
ary studies, historians have said little about the extensive use of irony and
satire in the Victorian treatment of science.? Why did some Victorians use
caricature to help situate science within the broader cultural context? The
satirist’s representations, to be sure, were full of the distortion that attends
the use of caricature, parody, and reductio ad absurdum. Still, reduction has
its uses, and literary like scientific reduction can place its object in an en-
tirely new and revealing light. Victorian satire on science was a literature of
contested ideas, disciplines, and epistemologies. The contrasts between
the broad syncretic traditions of the humanist and the analytical ap-
proaches of the natural philosopher had greatly sharpened with the growth
of organized science. Societies like the British Association for the Advance-
ment of Science took shape in the context of extensive defining activity by
intellectuals like Charles Babbage, John Herschel, and William Whewell,
who struggled with the nature of scientific knowledge, the boundaries of
scientific legitimacy, and the relations of the sciences to each other and to
other forms of human knowledge (Morrell and Thackeray 1981, 273-95;
Schweber 1983). This intellectual and institutional growth generated fric-
tion and an extraordinary range of argument as Victorian society sought ac-

2. Students in literature and science in the Victorian period should see the bibliographical
note.
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commodation with the rapid consolidation of the sciences. As the natural
sciences grew into a constellation of progressive fields, the cultural re-
sources for reconciling an expanding naturalistic picture of the world with
a range of traditional views included the British periodical press and an ex-
traordinary variety of literary works produced by an emergent class of intel-
lectuals (Ellegard 1990; Heyck 1982). British irony and satire operated at
the cultural divides by calling attention to the conflicts in a striking imagery
that was at once colorful and controversial. In this remarkable imagery, we
find contending interests vying for the defining cultural representations of
Victorian science.

Irony, including its militant form, satire, was an important Victorian
choice for expressing the difficulty of assimilating science and its trends.
Science-inspired irony and satire appear in literary texts, the comic periodi-
cal press, and extensive ephemera of occasional pamphlets, personal
notes, diaries, small journals, and correspondence. Victorian science-
inspired irony is found in Thomas Carlyle’s Sartor Resartus (1833-34),
Charles Kingsley's Water-Babies (1863), Matthew Arnold’s Culture and
Anarchy (1869), and Thomas Henry Huxley’s Lay Sermons, Addresses,
and Reviews (1870). We find much science-inspired irony and satire in the
prolific comic press, an example of which we have seen in the “Vestiges”
cartoon in Punch (1841-1992). Similar periodicals like Figaro in London
(1831-38) and the Comic Almanack (1835-53) provide a satirical litera-
ture of ideas that reveals popular Victorian interest in contemporary Sci-
ence (Vann and VanArsdel 1994). This literature became an important
conduit for conveying scientific ideas of the day to the broad public (Des-
mond 1989; Desmond and Moore 1991; Rushing 1990). There is also exten-
sive satire on scientific controversy, student angst, and popular taste
(Browne 1992). Satirical caricatures of personalities and intellectual castes
are found in the correspondence of Darwin, Huxley, and others. Broadside
satires of men of science were issued in pamphlets like Protoplasm, Pow-
beads, and Porwiggles (1875), an attack on Huxley, occasioned by his
Edinburgh lecture “On the Physical Basis of Life.” In cartoons and doodles,
circulated in letters, scientific elites used caricature and humor as instru-
ments of scientific infighting to contrast reform platforms with orthodox
resistance (Rudwick 1975, 1985; Desmond 1982).

Victorian ironists and visual caricaturists have left us a provocative com-
mentary on their extensive efforts to situate science in its contemporary
culture. This commentary runs both on the middle road of periodicals like
Punch and on the high road of works by Victorian intellectuals like Carlyle,
Arnold, Kingsley, and Huxley. For these authors, the reductions of the sci-
entific specialist operated in interesting ways with the caricature of the sati-
rist. Using irony to establish distinct boundaries between the materials of
received and progressive culture, these authors typically reduced one side
of the contrast and represented the other side as broader and more flexible.
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Irony and satire provided a meeting ground that an author with sufficient
wit could tilt in order to draw out the limitations of the antagonist. In the
satirist’s self-conscious use of distortion to achieve an end, we encounter a
potent imagery of incongruent forms that juxtaposes the symbols of one
worldview with those of another while making no commitment to recon-
ciling these diverse materials. Indeed, the energies of irony and satire as a
literary form are derived from their failure to resolve. This freedom—
indeed, irresponsibility —which empowers the ironist to use reduction
and to record conflict without resolving it, also made possible the wide-
spread participation of Victorians at different levels in the science-
generated intellectual traffic of the day. The bits and pieces of irony and
satire remain as vestiges of cultural formation that help us understand
science-related cultural conflicts as Victorians saw them.

II. Science in Bohemia: Punch and
Early Victorian Comic Periodicals

The most influential of the many fleeting circles of artists and journalists
who created the Victorian comic press was the circle of Londoners that in-
cluded George Cruikshank, Henry Mayhew, Gilbert a Beckett, Douglas Jer-
rold, Mark Lemon, and William Thackeray. These writers all wrote and
illustrated on demand for the theater and Grub Street and, with the excep-
tion of the teetotaller Cruikshank, were at home in the London Bohemian
life of taverns, social nonconformity, radical politics, and debt (Cross 1985,
102-6). They were all associated with one or more of the closely related
serials Figaro in London (1831-38), the Comic Almanack (1835-53), and
Punch (1841-). They were on close terms with the same London street life
that Charles Dickens, who lived at the edge of their circle, was gathering
into his own magazines and voluminous novels (Price 1957, 83). Most of
them shared a variety of loosely defined middle-class commitments to social
reform, some like Jerrold more radically, others like Lemon and Thackeray
more cynically. Neither institution-bound professionals nor academics,
these comic serialists assumed a spectator’s view of establishment politics
and institutions.

Mayhew, whose fertile and grandly whimsical intellect is generally cred-
ited with the inspiration for Punch in 1841, saw the comic periodical as an
instrument of witty commentary with a message of social justice and re-
form (Spielmann 1895, 12-13, 17; Price 1957, 27).3 Although he edited

3. Along with Lemon, a successful Grub Street playwright and an intimate of Dickens, May-
hew conceived and wrote a prospectus for Punch in June 1841 (Price 1957, 353-54; Spiel-
mann 1895, 240; Prager 1979, 36-37). They were attended by the printer Joseph Last, the
engraver Ebenezer Landells, and the writer Sterling Coyne. Mayhew also recruited his prolific
collaborator a Beckett, as well as his father-in-law Jerrold and illustrator John Leech. For var-
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Punch for only six months, from June through December, being replaced
by the more reliable and productive Lemon, Mayhew’s vision and staffing
did most to create the new form (Prager 1979, 41-42). Collectively, May-
hew and his fellow writers—a Beckett, Jerrold, Lemon, and Joseph
Coyne—were already churning out scores of farces, comedies, melo-
dramas, and histories for the contemporary theater. With their capacity for
invention on demand, a necessity of Grub Street survival, they continually
sought more stable sources of employment for their talents. Thus, they
united serial publication, the political and social cartoon, and contempo-
rary Grub Street comedy in a new hybrid —a dispersed theater of farce that
used dramatic conflict and dialogue to burlesque the forms and ideas of
contemporary society. The same ironic puns, reversals, and double en-
tendre that created the substance of the comic theater now furnished
Punch and its many imitators with a flood of whimsical news events and
witty asides. Victorians reading the comic press were thus presented with
the arresting prospect of everyday life as farce.4

The comic writers and artists of Punch were familiar with scientific de-
velopments of the day. Thackeray, the only member of the early Punch staff
who had been to university, had, as Browne has noted, developed a low
opinion of the Cambridge academic natural philosopher, which he turned
to account in a thinly veiled caricature in Punch of William Whewell as a
pugilist Browne 1992, 179; Punch 1848, 15:201). Mayhew, on the other
hand, with no exposure to science during his days at Winchester School,
had become an enthusiastic amateur experimenter and an admirer of Davy.
Mayhew maintained some kind of a laboratory, spending long hours in the
1830s and 1840s experimenting with electrical apparatus (Price 1957, 27;
Humpherys 1984). He had educated himself in the natural sciences, which
he turned to account in the elementary experiments in physics and chemis-
try in his 1855 book of self-help for youths, The Wonders of Science; or
Young Humpbry Davy. It was Mayhew who assembled the “medical trio”
of Punch in its first months, a group whose expertise on a variety technical
subjects was available during the weekly editorial sessions at the Mahogany
table. This trio included Percival Leigh, Albert Smith, and John Leech, who
had all known each other at St. Bartholomew’s Hospital, the institution
where Richard Owen, who was destined to make many an appearance in
Punch, had studied medicine and raised himself to a lectureship in compar-

ious historical accounts of Punch, see Spielmann 1895; A. Mayhew 1895; Adrian 1966; Price
1957, and Prager 1979.

4. This growth of the humorous potential of contemporary culture, as Athol Mayhew
noted in his history of Punch, came as something of a surprise to his father and the founders of
Punch. “By the time the many oppositions to Punch began to appear, there was only stifled
talk to be heard of the impossibility of sustained humorous effort — of the madness of attempt-
ing to be funny for fifty-two weeks, all year around” (A. Mayhew 1895, 132).
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ative anatomy. Smith had studied medicine at Middlesex Hospital and in
1838 had become a licentiate of the Society of Apothecaries and a member
of the College of Surgeons. Leigh was educated at St. Bartholomew’s,
where he met Smith and Leech; he became a licentiate of the Society of
Apothecaries in 1834 and a member of the Royal College of Surgeons in
1835, while writing humor under the pen name of Paul Prendergast. Leech,
one of the greatest of the early Punch cartoonists, had also studied medi-
cine at St. Bartholomew’s, where he earned distinction as an anatomical
sketcher, but he was forced to drop out for lack of funds (Prager 1979,
83,87).

Science satire and whimsy were part of the Punch formula from the start
in 1841, when it assumed a variety of overt and subtle forms. In the earliest
volumes of Punch, medical subjects were a major feature, with many farces
by Albert Smith examining various abuses in medical education and medi-
cal practice. The medical student as Bohemian was a favorite theme; two of
John Leech’s earliest cartoons showed smoking, inebriated students mum-
bling about medicine and metaphysics (Punch 1841, 1:71, 149). As science
institutions like the Royal Institution, the Geological Society of London, the
Royal College of Surgeons, and the British Association for the Advancement
of Science gained the visibility they so actively sought, their personalities,
institutional structures, and reductive methods furnished Punch’s verbal
caricaturists, themselves skilled in the arts of reduction, with a rich source
of satire and whimsy. Science provided Londoners a source of novelty that
was turned into impressive theater by Humphry Davy, Michael Faraday,
John Tyndall, and others at institutions like the Royal Institution (Altick
1978, 363-74). This theatrical combination of personality and physical
show appealed to the dramatic sensibilities of the Punch staff, theater be-
ing the great obsession of London’s Bohemia. Unexpected, often sensu-
ously spectacular, science fascinated cartoonists like Cruikshank, Leech,
and George du Maurier, who juxtaposed its forms and institutions with a
bizarre variety of Victorian social and political forms. As the-drama of sci-
ence shifted into the contentions of evolutionary thinking, acted out by a
star cast of confrontational clerics and men of science —not to mention
other simians— Punch and the comic press were delivered a mesmerizing
source of amusement, made to order for the Bohemian fascination with so-
cial caste, convention, and political power. Caricaturists like du Maurier
and Linley Sambourne, absorbed by the sheer strangeness of Darwinian
metamorphosis, furnished a steady stream of morphological eccentricities
that revealed a profound comic impulse in the materials of evolution (Cul-
ler 1968). Their interpolations made for stunning intellectual satire and vi-
sual punning (see figure 7.2). Science thus took shape in periodicals like the
Comic Almanack and Punch in a great number of ways that caricatured its
many complex Victorian personal, institutional, and methodological mani-
festations. These caricatures were sometimes mildly whimsical, invoking
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Figure 7.2 Detail from George du Maurier’s satire on evolution and aerial navigation.
(“Suggestions for Aerial Navigation,” in Punch’s Almanack for 1871, Punch 60 [1871]: xii.)

farcical amusement. They were at other times brutally satirical, directing
scorn against a variety of political and social targets, including science itself.

Caricaturization, especially when associated with evolutionary themes,
often reinforced crude prejudices against Jews, women, Africans, and the
Irish. Mr. Punch was a notorious wife beater and murderer, as Mayhew’s
informant noted casually in the descriptions of London street entertainers
in London Labour and the London Poor (H. Mayhew 1865, 51-55). Punch
and Judy shows amused Victorian street audiences everywhere with
Punch’s beating his argumentative wife and child to death with a stick and
then outwitting the hangman and the demon Shalla-Ba-La. These themes
were also an integral part of the Punch philosophy, as Mark Lemon outlined
it in the initial issue’s “The Moral of Punch,” which intertwined the themes
of social justice and freedom from imprisonment with the amusements of
social stereotype (Punch 1841, 1:1). Mr. Punch’s close ally, as Lemon
noted, was that other popular London entertainer, Jim Crow, the street Ne-
gro, whose dance and song routines Mr. Punch often appropriated for
himself (H. Mayhew 1865, 129). Thus, the social content of Punch’s scien-
tific satire often reinforced—and was reinforced by —caricatures derived
from a variety of powerful Victorian racial and sexual stereotypes (Prager
1979, 75).

Well before the formation of Punch, George Cruikshank had hit upon
the idea of a humorous periodical that, making extensive use of visual mate-
rial, would use scientific themes as an important part of its content.
Cruikshank’s annual Comic Almanack (1835-53) was organized by the
months of the year. Reminiscent of a great number of other natural history
series bursting upon the publishing scene (Allen 1994, 85-87), including
Gilbert White’s newly revived and popular Natural History and Antiqui-
ties of Selborne, Cruickshank’s journal was a parody of natural history re-
porting. Full of Cruikshank’s eccentric illustrations, the Almanack played
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Monster discovered by the Ourang Qutangs.

Figure 7.3 George Cruikshank’s “Monster discovered by the Orang Outangs” as a bur-
lesque of the natural historian’s tunnel vision (Cruikshank 1852, 353.)

with the public craze for natural history and the growing use of statistics
and taxonomy as an approach to the understanding of nature. In an 1852
cartoon, titled “Monster discovered by the Ourang Outangs,” Cruikshank
presented a naturalist in the midst of being discovered by a tribe of tittering
Orangutans, with an accompanying report from the Ouran-outan Town
Journal and Monkey World Gazette titled “The ‘What is It?’” (see figure
7.3). The report, a study in Orangutan natural history reporting, concluded
that the monster is a “debased and degenerate breed of some savage Ouran-
outan race, who, cut off from civilization and refinement, offer now a hu-
miliating example of what a monkey may come to” (Cruikshank 1852, 352).
These representations were reminders that science and its pursuits are mat-
ters of perspective, still very much the reflections of the idols of the tribe. In
this manner, the Almanack used the language conventions and perspec-
tives of natural history as the framework of human behavior, comically re-
ducing it to caricature. The Almanack thus discovered a rich source of
humor by applying the forms and quantifications of natural history to hu-
man social circumstance.

Typological satire flooded the pages of Punch and the Comic Alma-
nack, often directed at some social or political injustice, sometimes di-
rected at scientific reduction itself. Punch routinely used the false
categorization or taxonomy as a source of satirical reduction. The humor is
typically twofold. It is partly a matter of organizing that which cannot be
organized, of squeezing the chaos of things into the neat ledger of scientific
reduction. The reduction, however, often reveals a surprising truth. One of
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THE GEOLOGY OF SOCIETY.

THE study of Geology, in the narrow acceptation of the word, is confined to the
investization of the materinls which compose this terrestrial globe;—in its more
extended signification, it relates, also, to the examination of the different layers or
strata of society, as they are to be met with in the world.

Society i3 divided into three great strata, called High Life—Middle Life—and Low
Life. l-.g.ch of these strata contains several classes, which have been ranged in the
following order, descending from the highest to the lowest—that is, from the
drawing-room of St. James's to the cellar at St. Gile's.

BT. JAMES'S S8ERIES.
People wearing coronets,
geop{e f:;ln'ted e corone!:.b t who expect to get one.
eopie Ving No corone: ut who 3
LPeoplq who talk of their grandifathers, and keep a
L

Superior
lass.

A

carriage.
SECONDARY,
(Ruasell-square group.), .

People who keep a carriage, but are silent respecting
their grandfathers. . :

People who give dinners to the superior series.

People who talk of the four per cents. and are suspected

Transition { of being mixed up in a grocery concern in the City.
Class. (Clapham group.)

People who “ confess the Cape,” and ray, that though
Pa amuses himself in thedry-salter line in Fenchurch-
street, he needn’t do it if he didn’'t like.

People who keep a shop “concern” and a one-horse

| Shay('i and go to Ramsgate for three weeks in the

dog-days.

People vz'ho keep a “conoern,” but no shay, do the
genteel with the light porter in livery on solemn
occasions. .

i People known as * shabby-genteels,” who prefer wall-

Metamorphic ing to riding, and study Kidd's “ How to live on a

Class. hundred a-year.”
INFERIOR SERIZS.

High Life.

-~ —

Middle Life,

( Whitechapel gru:(iy.)

People who dine at one o'clock, and drink stout out of
the pewter, at the White Conduit Gardens.
People who think Bluchers fashionable and ride in
Primitive pleasure “ wans” to Richmond on Sundays in sum-

v . mer.
Formation. (St. Giles's group.)
Tag raz and bob-tail in varieties.

\

Low Life.
—te— N~

Figure 7.4 John Oxenford’s discovery of a new use for stratigraphy. (“The Geology of So
ciety,” Punch 1 [1841]: 157.)

the great examples of this kind of satire is found in John Oxenford’s early
geological table, titled “The Geology of Society,” modeled on the stratigra-
phy formats of contemporary geological texts like Charles Lyell's Elements
of Geology (figure 7.4). Oxenford’s social geology organized society into a
hierarchy of three great strata, which included “High Life,” “Middle Life,”
and “Low Life” (Punch 1841, 1:157). These categories were further divided
into a series of classes topped by the “Superior Class” and moving down
through “Transition Class” and “Metamorphic Class,” to “Primitive Forma-
tion.” The classes neatly integrated the social sectioning and geographical
mapping of London on the basis of trite differentiae. “People wearing coro-
nets” lived at the surface in the “St. James’s series” and “Tag-rag and bob-tail
in varieties” lived in the cellar in the “St. Giles’s group.” Oxenford’s social
strata thus juxtaposed the spatial forms of science with those of society.
Not only did this irony reflect the stiffness of the scientific form itself, but
the reduction also revealed the frivolity and stiffness of the geosocial self-
arrangements of Londoners. In true Bohemian spirit, social form becomes
the subject of amusement. Most interesting of all, however, was the way in
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which a common methodology furnished the basis of scientific categoriza-
tion and humorous caricature. The semantics of science can be made to
furnish the schemata of satire.

The distortions of satire released significant truths as the reductions of
caricature gave fresh insight into the subject matter. One of the most suc-
cessful caricatures in the early years of Punch was the anonymous series of
Albert Smith, “Physiology of the London Medical Student,” which drew di-
rectly upon Smith’s inside experience of medical education and licensing
and the profession he had abandoned. This series ran in twelve lengthy
pieces on the fortunes of the medical student Joseph Muff. Number 8 of the
series was titled “Of the Examination at Apothecaries’ Hall,” and it de-
scribed the farce of licensing would-be medical practitioners in the Society
of Apothecaries (Punch 1841, 1:225). This licensing process stemmed
from the Apothecaries Act of 1815, which required students wishing to
practice medicine to attend lectures and to pass an examination in the use
of medical herbs and the like (Desmond 1989, 154). Smith’s “Physiology”
number 8 gave advice to the nervous student on obtaining one’s “testi-
monials of attendance to lectures and good moral conduct in his appren-
ticeship,” otherwise known as the “morality ticket.” Smith’s observation
was that only “clever manoeuvring” could secure this necessary signature.
The lecturer “should always be caught flying—either immediately before
or after his lecture —in order that the whole business may be too hurried to
admit of investigation.” This advice, along with some hints on judicious
forgery to fill out the testimonial, was followed with a “code of instruc-
tions” on how to take the apothecaries’ examination itself. Smith’s code
provided acting instructions for proper exam-taking costume and for
“feigning nervousness” in order to invite the examiner’s sympathy (Punch
1841, 1:225). This account underscored the widespread corruptions in
medical licensing associated with the Apothecaries Act (Allen 1994, 94-
95). “Physiology” number 12 concluded with Joseph Muff’s sitting for the
examination at the Royal College of Surgeons at Lincoln’s Inn Fields (Punch
1841, 1:265). The series was very like the Grub Street farces Smith wrote.

Punch and the Comic Almanack—and presumably their loyal British
audiences—rarely tired of the farcical scientific proceeding, which was
used from the late 1830s through the 1870s to burlesque the organiza-
tions, personalities, language, and subject matter of the sciences. Although
it rarely achieved the brilliance of Swiftian satire—Bohemian being no
match for Scriblerian standards of language — this humor was very much
the stuff of the old Shadwellian stage farce. It gravely meted out gibberish
and nonsense, according to Scriblerian themes of so much earnest zeal be-
ing misapplied to the minutiae of existence. In one of its numerous British
Association pieces, Punch devoted more than a thousand words to the Bath
meeting of September 1864 in an article titled “Under Hydrothermal Influ-
ence” that dwelled on the hot baths of Bath, on an observation in Lyell’s
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presidential address that “the inhabitants of sea and land before and after
the grand development of ice and snow were nearly the same,” and on a
proposal by a Dr. Grusselback of the University of Uppsala, who wanted to
experiment on freezing and thawing convicts (Punch 1864, 47:139). The
article speculated on the merits of freezing Gladstone and Disraeli for later
historical appearances. Another thousand-word report titled “Punch’s Sci-
entific Register” followed in December 1864, summarizing papers, all
nonsensical, delivered at the Geological, Zoological, Geographical, Photo-
graphic, and Astronomical Societies (Punch 1864, 47:232-33). The article
played off the farcical contrast in the notion of a social register for the elite
and the reality of a group of dusty, squinting, hairsplitting virtuosos. Much
of this material did not rise to very sophisticated levels of satire. The ner-
vous humor, seeking to domesticate the grave subject matters of scientific
inquiry, often strained for effect: “Zoological Society: Prof. Porpus in the
chair. Mr. Stratelace read a paper on the exceedingly vulgar language used
by some of the cockatoos in the Society’s Gardens, and upon the probable
origins of it.” In these often silly episodes, mere farce rarely cut to the bone.
The humor often seems gratuitous, quite wide of any mark. What we see
here, as in much of the science humor of Punch, is less the engagement of
scientific materials than loss of capacity to engage them, the language and
subject matter of science having begun to pull away from the comprehen-
sion of the larger culture.

Punch often played with the progressive ideology of science by con-
trasting the grand ambition with a meager reductive result. It sometimes
lampooned the idea that science is a selfless pursuit of knowledge by asso-
ciating it with vanity and self-aggrandizement. This old Scriblerian theme
was brilliantly illustrated in John Tenniel’s genially sarcastic visual celebra-
tion of James Grant and John Speke’s discovery of the source of the Nile.
Tenniel dramatized the encounter as mock-heroic farce, with an aston-
ished, embowered Nilus glancing into the beaming, self-approving face of
Britannia (figure 7.5). The cartoon was accompanied by four stanzas of dog-
gerel, “The Nile Song,” said to have been “sung at the Meeting of the Royal
Geographical Society, May 25, 1863, when it was announced that ‘the Nile
was Settled.””

Hail to the chiefs who in triumph advancing

Bring us as trophy the Head of the Nile!

Light from the African Mystery glancing

Brightens the name of our Tight Little Isle.
Honour to Speke and Grant, Each bold hierophant
Tells what the Ages have thirsted to know:

Loud at theR. G. S.

Sets out their great success,

Roderick vich Murchison, ho, ieroe!

(Punch 1863, 44:232)
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Figure 7.5 John Tenniel’s genial lampoon of the spirit of discovery, on the occasion of
James Grant and John Speke’s discovery of the source of the Nile. (“*Aha, Mr. Nilus,” Punch
44 [1863]: 233.)

As Britannia blurts “Aha, Mr. Nilus! So I've found you at last,” the irony re-
bounds back against the progressive worldview associated with discovery,
whether geographical or scientific. The Nile has been reduced to a discov-
ered trickle of water. “Discovery” becomes self-promotion associated here
with Murchison and the Royal Geographical Society. Although the cartoon
is amusing, its wit is rather stinging and unpleasant.

Liberties were often taken with the image of the man of science and the
personalities who increasingly personified science. Whewell, William Ben-
jamin Carpenter, Murchison, Lyell, Owen, Louis Agassiz, Hermann von
Helmholtz, Huxley, Tyndall, and Darwin all earned ironic mention and
sometimes satirical citations of their work in the annals of Punch. Lyell,
Huxley, Tyndall, and Darwin were among the most frequently featured, al-
though each was dealt with differently. Tyndall, an Irishman, was flatly lam-
pooned, the Punch staff, notwithstanding John Leech’s Irish ancestry,
having a penchant for anti-Irish humor. Punch writers dwelled on Tyndall’s
intense earnestness, which sought continually to coin deeply mystical sig-
nificance out of thin air. They had an avid ear for Tyndall’s facile, Panglos-
sian sense of wonder and adopted Tyndall as a favorite. In a piece titled
“Frankenstein’s Chemistry,” Punch amused itself with Tyndall’s specula-
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tions in Fragments of Science about the possibility of a human baby result-
ing from a certain fortuitous combination of the chemicals (Punch 1871,
61:41). Perhaps under certain circumstances, the combination of “sugar,
and spice, and everything nice” might produce “not a plum-pudding, but
little girls.” Tyndall’s zeal for the commonplace supernatural became a rich
source, as well, for the scientific grandiose. Tyndall was “Prof. Petgoose,” a
“Prof. Tindall” filled with air, and “Democritus at Belfast” (Punch 1863,
44:213; 1863, 45:164; 1874, 67:85). The latter reference appeared just after
Tyndall’s presidential address at the British Association at Belfast in 1874.
The series of quatrains began

Tyndall, high-perched on Speculation’s summit,
May drop his sounding-line in Nature’s ocean,

But that great deep has depths beyond bis plummet,
The springs of law and life, mind, matter, motion.”
(Punch 1874, 67:85)

The stanzas went on to compare Tyndall with Democritus, Plato, Epicurus,
and Milton, and concluded with the suggestion that matter was the wise
man’s (i.e., Democritus’s) God and the crowd’s (i.e., Tyndall’s) “chatter.”

Two numbers later, Punch parodied Huxley’s equally sensationalistic
Belfast paper titled “Hypothesis that Animals are Automata.” An article
titled “British Automata; or, the hopelessly Unconscious,” gave an account
of a Mr. Robinson, who for two months every year lapsed into brainless
activity as he was dragged on holiday by his family (Puncb 1874, 67:105).
Huxley was treated in Punch more like the loose cannon that he was. In
1861, Punch had celebrated Huxley for his pugnaciousness and his brawl-
ing wit, which manufactured its own comedy of ideas. This was the thrust
of the much-celebrated “Monkeyana” cartoon, in which Sir Phillip Edger-
ton undertook to review —anonymously — Huxley’s indecorous fight with
Richard Owen over the relationship of humans to other primates. A gorilla
with a sign hung on its chest, asking the question “Am I a man and a
brother?” sang its lament from the Zoological Gardens of London, in a series
of thirteen stanzas that began “Am I satyr or man?/ Please tell me who can/
And settle my place in the scale” (Punch 1861, 40:206). The voice went on
to review the various issues of the place it occupied in the hierarchy of na-
ture, the last six stanzas being devoted to the controversy between Huxley
and Owen over human brain anatomy. That this formidable controversy
turned on, among other items, minute differences in the barely noticed bhip-
pocampus minor was perfect for Punch satire, which always delighted in
the old Scriblerian tactic of associating obscure trivia with grave scientific
discussion. Punch editors, ever fascinated with hierarchy, saw the addition
of the gorilla as a sensational new motif in the long-standing British obses-
sion with social station. Gorilla imagery dramatically shifted the social cen-
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ter, for, next to the hierarchy of biological ancestry, other hierarchies now
became trivial by comparison.

Simian satire, playing on striking visual confusions of the human form,
could generate a nearly endless stream of ironic humor as one attempted to
place oneself on one side or other of the irony. As Rushing has noted in his
exhaustive study of the so-called gorilla wars, Punch exploded with gorilla
satire, running more than twenty items on gorilla themata in 1861 alone
(Rushing 1990; Rupke 1994, 298-309). Not only did the rising ambiguities
over human origins introduce new ironies into the discussion of human an-
cestry, but the rational process of scientific inquiry was destabilizing the
human form itself, forcing one to think of oneself metamorphically.

This science-generated flood of irony supported—and was supported
by —the three-way, interlinking dualisms of ape, European, and African, as
backed by a morass of controversies associated with Paul Du Chaillu,
Huxley, Owen, Samuel Wilberforce, and many others concerning science,
slavery, racism, cultural relativity, and human identity itself. In a sensa-
tionalistic cartoon, probably by John Leech, titled “The Lion of the Season,”
an alarmed Irish-looking servant at the door of an evening party announces
a surprising new guest, a “Mr. G-G-G-O-O-O-rilla,” dressed in evening coat
and tails (figure 7.6). The immense gorilla hesitates at the door, as the un-
suspecting gentry within conduct their soiree (Punch 1861, 40:213). We
the audience see what they do not— the gorilla at the door. This is quintes-
sential Punch theater, with a plexus of ironic linkages too complicated to
be decisively untangled. Startling contrasts of racial, cultural, and indeed
biological stereotype generate a multileveled, omnidirectional irony that
suggests middle-class complacency and wild scientific theorizing, as well as
human biological lineage, scientific infighting, anthropological specula-
tion, sociopolitical reform, and casual racism (see also Desmond and Moore
1991, 511; Brantlinger 1988, 184-88; Rupke 1994, 314-22). Like viewers
of the stage, we see a perpetual moment of ironic encounter between ap-
pearance and reality, a larger truth that the unsuspecting subjects in the
illustration do not grasp. This dramatic irony is voyeuristic and appeals to
the popular mentality in search of spectacle and novelty.

“In essence, Mr. Gorilla has become Mr. Punch, a symbol of irreducible
irony whose placement in any locale was sufficient to invoke the satirical
reflex. In recognition of this historical and irreversible merger, the editors
of Punch dedicated the preface of volume 40 (1861) to the gorilla and
showed the indomitable Mr. Punch playing leapfrog with his equally in-
domitable alter identity, Mr. Gorilla (figure 7.7).

The ironic perspectivism of Victorian periodical satire was widely sym-
bolized by the rebirth of the old crotchet and misogynist, Mr. Punch, as
Victorian humorist and wit. For their perspectives on British society, the
journalists of Punch made theater a worldview, and dramatic irony became
a framework for contemporary Victorian urban life. Mr. Punch made the
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Figure 7.6 An example of Victorian intellectual and social contflict, as reflected in Bohe-
mian stage irony. (“The Lion of the Season,” Punch 40 [1861]: 213.)

dualistic spirit of irony a daily drawing room presence for his immense
weekly audience of 40,000 readers among the middle class and intellectuals
of England (Ellegard 1990). He was followed avidly, as well, by many politi-
cians and members of the gentry (Cruse 1935). By merely occupying the
same spaces with his subjects, Mr. Punch signaled a wider, more compli-
cated, reflexive perspective on them. Punch thus used the serial format
brilliantly to develop an evolving ironical commentary on contemporary
science. The irony producing the farce and satire of Punch was best dem-
onstrated, in many respects, by Cruikshank’s natural history observer being
himself observed by a society of orangutans and the entire situation being
observed by a Victorian viewer. These reductive reversals, when applied to
such themes as natural history observation, brought important new in-
sights on the scientific habit of mind. In some respects, Punch did not, in its
initial three decades, escape the old Bohemian suspicion that science was



160 Satire and Science
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Figure 7.7 Mr. Punch and the gorilla as alter
egos in the age of simian satire. (Detail from
Punch’s Almanack for 1861, Punch 40 [1861):
iv)

Brahmin, rigid, and dangerously abstract and theoretical. Yet Punch also
retained Mayhew’s old whimsical fascination for the physical show of sci-
ence. In the most satirical representations of science, there was always a
fraternal undercurrent of admiration for the sheer wit and ingenuity of sci-
entific material. It was appreciated that the ironic view of Punch often
emerged from the same reductions that produced the specialized views of
physical science.

III. Scientific Naturalism as a Source of Victorian Irony

The humor of Punch was in many respects the product of the dramatic vi-
sion of its architects. Yet the sources of the ironic conflicts existed outside
the writers in the materials of culture itself. Farce and satire worked well
with scientific materials, because scientific reduction offered subject mat-
ter that was rigid, narrow, and mechanical —the kind of material on which
the satirist could build. “Irony,” Connop Thirlwall wrote in The Philologi-
cal Museum (1833 -34), a journal he edited with fellow Trinity philologist
Julius Hare, is like the “calm, grave, respectful judge” in a case with two
vigorous contending parties, full of deep feeling and excitement:

‘What makes the [ironic] contrast interesting is, that the right and the
truth lie on neither side exclusively: that there is no fraudulent pur-
pose, no gross imbecility of intellect, on either side; but both have
plausible claims and specious reasons to allege, though each is too
much blinded by prejudice or passion to do justice to the views of his
adversary. (Thirlwall 1878, 8)
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Thirlwall, the translator of Barthold Niebuhr and Friedrich Schleiermacher
and author of the eight-volume History of Greece (1839-44), saw irony as
the historical perspective itself. Irony does not originate in the judge’s way
of looking at things. Rather, irony is structural. Irony is a disconnection, a
differential between two views of reality. Such large ironic views of the
world, Thirlwall held, could be found in the Socratic irony of the Platonic
dialogues, in Pascal’s association of mystical ambiguity with the precision
of his mathematics, and in the dramatic irony of the Sophoclean theater in
which an outside viewer, knowing the larger reality, watches the actors
struggle with the invisible forces of their destinies. “Like a transparent ves-
ture closely fitted to every limb of the body,” Thirlwall argued, irony is a
garment cut from a larger reality to fit the contours of appearance (Thirlwall
1878, 2).

The contrast between appearance and reality identified by Thirlwall was
associated by many Victorian intellectuals with the emergence of scientific
naturalism as an experiential standard or worldview (Turner 1974; Light-
man 1987; Paradis 1978). Many writers who felt the force and value of mate-
rial progress groped for ways to situate science and industrial civilization
within the broader culture. Like Punch but with more discipline—and
sobriety —writers like Thomas Carlyle and Matthew Arnold used irony as a
way of incorporating the more rigid position into the larger, more open and
fluid view. Carlyle followed Pascal in clothing the empirical realm of physi-
cal experience in a transcendental vesture of higher truth, a natural super-
naturalism. The so-called clothes philosophy of Carlyle’s Sartor Resartus is
ironic, as Carlyle himself acknowledged, the irony being his bridge beyond
the world of fact (Carlyle [1833-34] 1937, 128-29, 258-G0). In Culture
and Anarchy, Amold, too, used irony to contrast machinery with culture.
The empirical world of operational fact can no more suffice as the basis for
virtuous action, Arnold holds, than faith in machinery can deliver a higher
conception of the self (Arnold [1869] 1963, 44-50). Amold’s term “ma-
chinery,” while not directly mentioning science, stood for the rigidity,
literal-mindedness, and passion for law that Arnold felt inspired those who
consider the methods and results of science a sufficient model for the cul-
tural ideal. Irony also appealed as a literary mode to Charles Kingsley and
Thomas Henry Huxley, who were occupied by the same problem of sci-
ence as an epistemological touchstone for human experience. Similarly
struck by the power and intellectual richness of Carlyle’s vision, both King-
sley and Huxley made irony the key tool of their explorations of scientific
naturalism in the 1860s, invoking the same contrasts between appearance
and reality. But, where Carlyle’s irony tended toward the Romantic cosmic
laughter, the irony of Kingsley and Huxley was more domestic and satirical.

Kingsley, although clearly supportive of scientific progress associated
with the work of Lyell, Darwin, Huxley, and others, was occupied in find-
ing a new post-Darwinian equivalent to natural theology. He had written to
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his friend Frederick Denison Maurice in April 1863, “Now that Huxley, Dar-
win, and Lyell have got rid of an interfering God —a master Magician as I call
it—they have to chose between an absolute empire of accident and a living,
immanent, ever working God” (F. Kingsley 1887, 337). In exploring the
meaning of science as a worldview, he wrote one of his generation’s most
imaginative critiques of scientific naturalism. This issued in one of the least
probable of places—a serially published fairy tale in Macmillan’s Maga-
zine. In The Water-Babies (1863), a richly ironic parable and childrens’
story, Kingsley developed his plot around the humorous portrait of the sci-
entific naturalist as the rigid, doctrinaire authority, bent on reducing human
experience to the terms of his naturalistic vocabulary. He thought of his
series as a “parable” critical of the emergent scientific worldview that was
incomplete and unnecessarily rigid.

‘Working with the materials of scientific naturalism, Kingsley caricatured
the scientific worldview to show its limits as a philosophy of life. In 7he
Water-Babies, we find a catalog of abuses in the extraordinary language,
institutions, personalities, and worldviews of science. These abuses all de-
velop out of the driving efforts of a Professor Ptthmllnsprts (“put-them-all-
in-spirits”) to reduce the experiential world to the sensory terms of his nar-
row scientism (Rushing 1990, 456-60; Blinderman 1961). Kingsley com-
pares a world that allows for spirit and spontaneity with a world that allows
only for matter and force. The former is more fluid and open to the possi-
bilities of human experience than the latter. The main plot of Kingsley’s
story, to be sure, is insipid and moralistic. The dirty little chimney sweep,
Tom, is obsessed with becoming clean and runs away from Grimes, his
abusing master. Tom is transformed into a newtlike water-baby, who then
struggles to earn a conscience and to become clean. Thus, the first Tom is
the biologically derived self, struggling, driven, selfish, waiflike; the second
Tom is the spiritually evolving self, emerging from pupa to a fully devel-
oped Carlylean soldier of the middle-class economy. In his parable, Kings-
ley develops a humorous allegory of the “Doasyoulikes,” a culture that
stops striving and, so, begins to decline in a reverse evolution to become
apelike creatures (figure 7.8). This imagery of reversal and devolution, with
its powerful message of cultural loss, was recaptured by Matthew Arnold in
his second chapter of Culture and Anarchy, “Doing as One Likes.”

What rescues Kingsley’s parable is the wonderful countercurrents asso-
ciated with his humorous manipulation of science. Unlike the harsh Juve-
nalian cut of Swiftian satire, Kingsley’s volume belongs to the moderate
Menippean satirical tradition of the critique of the grand style (Frye 1957,
309-11). In Kingsley’s volume, the grand style is Victorian science, with its
vigorous personalities, hegemonic language, and formidable institutions.
Kingsley’s man of science is the brittle egoist, organizing the world around
himself. Scientific naturalism is identified with Professor Ptthmllnsprts, the
great-man naturalist, professor of “necrobiopalaconthydrochthonanthro-
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Figure 7.8 Devolution in the Doasyoulikes: Linley Sambourne’s illustration of Charles
Kingsley's Water-Babies (Kingsley 1885).

popithekology” at a newly established university in the Cannibal Islands (C.
Kingsley 1863, 149-50). Kingsley plays with the problem of the official bio-
logical existence of water-babies, which the professor rejects on a seaside
amble with the little milady, Ellie, even as he snares poor Tom in his net.
The professor resolutely rejects as “contrary to nature” all forms that have
not received the official sanction of science. Tom'’s water-baby status is res-
olutely denied as Ptthmllnsprts cannot decide how to induct him into ca-
nonical biology — whether by pronouncing him a “large pink Holothurian”
or by giving him the new binomial name “Hydrotechnon Ptthmlinsprt-
sianum” (C. Kingsley 1863, 156-57). Abstract technical terminology, hair-
splitting controversies over dubious anatomical structures like the
“hippopotamus major,” professional rivalry, excessive earnestness, and
driving reductionism add up to a worldview that seriously limits the imag-
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inative world of the child and, by implication, the human imagination itself.
Like the gray, sharp-edged world of Gradgrind that Dickens had painted in
Hard Times, the world of Ptthmllnsprts is beset with an intimidating rigid-
ity. Kingsley’s comic man of science emerges as the disciple of a closed
worldview in which the professor’s imagination is limited to the forms of
existence that have binomial names. His belief system, despite its progres-
sive ideology, asserts a power of censorship over the realm of imagination.

In Huxley’s hands, these materials delivered a very different result. In
Huxley, the Swiftian projector rose up to take his revenge on the witty tyr-
anny of the scoffer. Huxley’s satire became a potent literary tool for over-
turning the conventions and orthodoxies that had all too often been used to
burlesque the modern. Huxley’s rapier wit was widely acknowledged by
his contemporaries to be a formidable weapon that needed constant mon-
itoring. His reputation for rapid ironic reversals under pressing circum-
stances was well established early in his career by the series of brilliant
popular essays he collected in Lay Sermons, Addresses and Reviews. This
iconoclasm was further demonstrated in the celebrated encounter with
Bishop Samuel Wilberforce at the Oxford British Association meeting of
1860. This much-discussed event achieved the larger-than-life status of a
myth in which the David of science toppled the Goliath of orthodoxy by a
transcendent ironic reversal (Lightman 1987; Jensen 1991). By his own ac-
count, Huxley sees as ironic the essential character of the event, in which
the bishop, a man of great gifts and possessing many privileges, stoops to
hearsay trivialization in the presence of a body of grave inquirers.

If, then, said I, [Huxley wrote to Dyster] the question is put to me
would I rather have a miserable ape for a grandfather or a man highly
endowed by nature and possessed of great means and influence and
yet who employs those faculties and that influence for the mere pur-
pose of introducing ridicule into a grave scientific discussion—I
unhesitatingly affirm my preference for the ape. (Bibby 1960, 69)

The irony of a bishop’s being less worthy intellectually and morally than an
ape is not lost on Huxley’s contemporaries. Huxley thus clothes orthodoxy
in the ironic cloth of his earnest scientific naturalism by affirming his prefer-
ence for the ape. The triumph of Huxley over Wilberforce thus transcends
the actual details of the event to become a resilient, colorful cultural forma-
tion consistent with the ironic liberal view that science, when compared to
orthodoxy, is more serious about and open to the human experience.
Although Huxley was a gifted plain speaker with an impressive com-
mand of metaphor (Houghton 1949) and narrative (Block 1986), the power
of Lay Sermons lies in the richness of his ironic vision. Irony and satire,
Huxley discovered, could be used to privilege the emergent institutions of
science. In the fluid, omnidirectional domain of satire, Huxley showed in
convincing ways that progressive knowledge could be more flexible, less
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rigid, than orthodoxy. Orthodoxy, in turn, could be mined as a rich source
of ironic contrast with a scientific worldview. These contrasts between
worldviews identified with science and orthodoxy become the unifying
theme of Huxley’s Lay Sermons. Made up of Huxley’s occasional essays
over some fifteen years, this volume placed an older, more established,
static belief system into the larger, more open perspective of a progressive
intellectual culture identified with the insights of scientific naturalism. In
using wit and humor to clothe the body of traditional culture, to invoke his
mentor Carlyle’s sartorial terms, Huxley used parody, caricature, and ironic
literalization with stunning virtuosity. Much of this wit reductively identi-
fied orthodoxy with what Huxley held to be historically primitive forms of
culture, for example, “Hebrew cosmology” (Huxley 1870b, 281). Just
weeks before his encounter with Wilberforce at the British Association
meeting of 1860, Huxley had written in his explosive review of Darwin’s
Origin:

Extinguished theologians lie about the cradle of every science as the

strangled snakes beside that of Hercules; and history records that

whenever science and orthodoxy have been fairly opposed, the latter

has been forced to retire from the lists, bleeding and crushed, if not

annihilated; scotched, if not slain. (Huxley 18705, 278)

Orthodoxy is the serpent’s tongue. Theologian and clergy are symbols of
evil casuistry in an imagery that is rescued from blunt insult only by its bril-
liant satirical reversal. Huxley’s visceral language of battle to the death be-
longs to the stark Juvenalian tradition of two of his favorite authors, Voltaire
and Swift. The personification of science as Hercules strangling the snakes
captured all the themes of youth, strength, and courage while rendering the
work of Darwin and, by extension, that of the sciences as forces of destiny.

In Lay Sermons, Huxley’s vision of everyday life is deeply ironic in the
Sophoclean dramatic sense of human agency struggling amid only partly
understood forces. This vision is memorably conveyed in the chess meta-
phor of “A Liberal Education,” which appeared in Macmillan’s Magazine
in 1868 —roughly at the time Arnold’s articles on culture and anarchy were
appearing in Cornbill Magazine. The two ironists were on distinctly differ-
ent sides of the divide. Speaking to an audience at the South London Work-
ing Men’s College, Huxley told his working men that they were all
operating on the chessboard of the world as participants in a contest. Their
antagonist was only partly known, and the rules of the game were not to-
tally clear. Despite their sense of freedom, much was determined for them
in ways they could only partly understand.

The chess-board is the world, the pieces are the phenomena of the
universe, the rules of the game are what we call the laws of Nature.
The player on the other side is hidden from us. We know that his play
is always fair, just, and patient. But also we know, to our cost, that he
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never overlooks a mistake, or makes the smallest allowance for igno-
rance. To the man who plays well, the highest stakes are paid, with
that sort of overflowing generosity with which the strong shows de-
light in strength. And one who plays ill is checkmated —without
haste, but without remorse. (Huxley 1870b, 31-32)

This has much in common with Thirlwall’s “calm, grave respectful judge,”
watching the irony of the world unfold. Huxley’s “calm, strong angel,”
however, is destiny itself, the naturalistic force of a physical struggle. Hux-
ley has removed his audience from its privileged view and put them on the
Sophoclean stage as participants in a struggle to the death with forces they
only partly comprehend. The scientific naturalist sees the ongoing struggle
by which Darwin has forever ironized his contemporaries.

Huxley’s satire draws on the extensive terminological reversals of verbal
irony. In verbal irony, a statement is made in order to emphasize some con-
trast between its literal meaning and an alternate, often opposite meaning
(Muecke 1969, 20-21). The contrast or double meaning is itself surprising
and may be a source of humor. A classic example of Huxley’s verbal irony
can be found in his popular essay “On the Physical Basis of Life,” which
appeared in the Fortnightly Review (1868). This essay makes thorough use
of ironic literalization to reduce life agency to mechanical process.5 A spirit
of paradox emerges from Huxley’s terminological manipulations of physi-
ological and technological materials. Life forms are not ends in themselves
but are rather “disguises” of protoplasm: “Under whatever disguise it takes
refuge, whether fungus or oak, worm or man, the living protoplasm is al-
ways dying and, strange as the paradox may sound, could not live unless it
died” (Huxley 18705, 32). Huxley speaks of the “catholicity” of proto-
plasmic assimilation as a form of “transubstantiation” in which mutton and
lobster may be converted to man and man to lobster. He invokes a series of
contrastive meanings, where “catholic” is an adjective both for “universal”
and for “Roman Christian” and physiological assimilation is metaphorically
linked with the sacrament of transubstantiation in which bread is changed
into the body of Christ (Huxley 1870b, 133-34). This unexpected conver-
gence of literal crustacean terminology with the abstract categories of reli-
gious vocabulary is both absurd and humorous, at the expense, to be sure,
of the Roman Catholic Church, which is deftly ridiculed. Huxley’s verbal
play thus pits the satirist against a great institutional authority.

The verbal irony in Huxley’s lobster example reflects the larger struc-
tural irony, in which the two worldviews of materialism and spiritualism
are brought into stinging contrast. Like Thirlwall’s metaphor of the ironic

5. In Swiftian satire, one set of terms is commonly reduced to its literal meanings and then
contrasted with another, more flexible set of terms in a process of “ironic literalization” (Lund
1983).
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garment, Huxley’s protoplasmic language clothes the world in the language
of physiology, the material terms ultimately displacing the spiritual, sacra-
mental world of transubstantiation. These contrasts are epistemological in
that they invite comparison between the empirical regime, with its self-
contained terminological system, and a belief system based on established
dogma—between two incommensurate world vocabularies.®¢ In these
early formulations of dualistic philosophical standoff lay the seeds of Hux-
ley’s agnostic formulations some few years later at the Metaphysical Soci-
ety, when he would permanently bracket the category of final cause.
Although Huxley’s agnosticism had deep roots in philosophical skepticism,
it was also a doctrine of philosophical irony in which two worldviews ex-
isted in a permanent standoff (Lightman 1987). Such contrasts belong to a
tradition of ironic satire that includes Cervantes’s Don Quixote and Volt-
aire’s Candide, which juxtapose the material and ideal orders as a source of
humorous contrast that is directed against the world of idealistic self-
absorption. In Huxley’s instance, the material regime that drives the satire
has become the professional world of contemporary progressive science.
This latter world is presented as open to new experience, whereas the dog-
matic world of theology is by definition nonprogressive.

In Lay Sermons, Huxley, like Kingsley, spoke of contemporary Victorian
culture in the deeply ironic terms of Victorian anthropological imagery.
Adopting the imagery of primitive cultures to characterize contemporary
orthodoxy, Huxley drew on the widely available anthropological terminol-
ogy of the day to present the proponents of orthodoxy as ironically tribal in
amodern, progressive age, given to the gross superstitions of closed ideolo-
gies that develop out of fear and lack of comprehension. One of his main
caricatures is that of the modern savage or barbarian as a persistent primi-
tive type, still given to gross superstition and irrational fear. In his “Physical
Basis” essay, he spoke of the experience of many of his brightest contem-
poraries, who watched the advancing tide of materialism “in such fear and
powerless anger as a savage feels” when seeing an eclipse of the sun (Hux-
ley 1870b, 142). Positivism was “a gigantic fetish” and “sheer popery” (Hux-
ley 1870b, 148-49). In “The Origin of Species,” modern Christian
cosmography was that of the “semi-barbarous Hebrew” (Huxley 187005,
278). In “On the Study of Zoology,” he noted that a “Christian Roman boy”

6. In his “Private Irony and Liberal Hope” (Rorty 1989, 73-95) Richard Rorty identifies the
“ironist” with an individual who is conscious that some vocabulary systems are more compre-
hensive than others and who manipulates vocabulary systems in order to reveal his or her
ironic consciousness of a distance between his or her own vocabulary (appearance) and a
vocabulary that presents a different, perhaps better version of reality. “Ironists . . . see the
choice between vocabularies as made neither within a neutral and universal metavocabulary
nor by an attempt to fight one’s way past appearances to the real, but simply by playing the
new off against the old” (73). See also Levine’s wide-ranging volume on realism, science, and
literature (G. Levine 1993).
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of a wealthy Roman citizen of fifteen hundred years ago “could be trans-
planted into one of our public schools, and pass through its course of in-
struction without meeting a single unfamiliar line of thought” (Huxley
1870b, 117). In these and many additional references, Huxley deftly bound
the scientific worldview with the mind of the informed, progressive liberal.

In the notorious episode of his lecture on the frog’s soul at the Meta-
physical Society on 8 November 1870, Huxley decisively fused the scien-
tific and ironic worldviews. This fusion was the essence of the agnostic
position, in which the ironic formation consisted of a permanent dualistic
standoff between material reality and the spiritual question of the soul. The
lecture, titled “Has A Frog a Soul, and of What Nature is That Soul, Suppos-
ing it to Exist?” was without doubt one of the most bizarre given by a Victo-
rian. Huxley undertook a jarring juxtaposition of the imagery of clinical
inquiry and the language of spiritual transcendence. Drawing on a history
of ideas in the work of Descartes and Robert Whytt, an eighteenth-century
Edinburgh physician, Huxley searched for the locus of the soul in graphic
physiological language, tracing for his audience the sectionings of frog
nerve, exposure of limbs to acids, removal of portions of brain. “Soul-
inquiry” involved the destruction of the organism, which Huxley described
in the controlled and ironic language of the dissecting laboratory for his no-
doubt incredulous audience of intellectuals, artists, and critics. “If the leg of
a living frog be cut off, the skin of the foot may be pinched, cut, or touched
with a red-hot wire, or with a strong acid, and it will remain motionless”
(Huxley 18704, 1). In familiar physiological language of his own teaching,
Huxley droned on, probing each part of the slowly disintegrating organism
for signs of a soul. But the soul remained undetected and undefined, and the
question of consciousness was abandoned as unknowable.

To reduce the search for the soul to probing in a frog was itself absurdity
in the highest degree. We seem to be back with Shadwell’s Sir Nicholas
Gimcrack, studying the idea of swimming by studying a frog, with infinite
trust in the laboratory as the setting of truth. That the inquiry proceeded
without record of laughter or outburst suggests not that Huxley’s audience
had lost its sense of irony, but that the clinical language of the dissecting
room was, in essence, no different from the clinical language of the philo-
sophical ironist. Thus, for a brief hour, the Metaphysical Society was con-
verted to a dissecting theater of the absurd, as the audience, which
included the duke of Argyll, Father Dalgairns, Richard Holt Hutton, William
George Ward, Dr. Manning, John Ruskin, and Mark Pattison, groped with
Huxley for the locus of the soul (Brown 1947). Such an experiment, worthy
without a doubt of Swift’s Academy of Lagado, was now performed in the
sober light of a Victorian meeting room. It was a performance worthy of a
full-page cartoon in Punch, with Huxley as surgeon, assisted at the scalpel
by Argyll and watched by a crowd of admiring medical students —Ruskin,
Hutton, Ward, Pattison —learning the craft of soul surgery. Only the merest
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wall of decorum stood between earnest inquiry and the most caustic satire
for an audience that could not have been unaware that they were in the
presence of a master ironist.

IV. Conclusion: Science and the Ironic Worldview

In his master’s thesis, The Concept of Irony, with Continual Reference to
Socrates (1841), Sgren Kierkegaard identified irony with dialectic. Irony,
he argued, is the displacement of one actuality with another actuality that
contains it, and the result is the incorporation of the old into the new
(Kierkegaard 1989, 262). This incorporation could be seen in a historical
context, as the absorption of one general view of the world into another.
For Kierkegaard, the great instance of this historical process was the So-
cratic irony, which recast the older, less reflexive belief system of classical
Greece into a new philosophical formation.

We can see Huxley and Kingsley as part of a much larger Victorian cul-
tural transformation in which the older concerns of natural theology are
seeking to keep pace with the rapidly consolidating institutions of science.
As the scientific components of natural theology burst beyond the confines
of Revelation and the old partnership—once imagined as goals of the
Bridgewater Treatises—became untenable, the spirit and method of irony
presided over the emergent dualistic conflicts that resulted. In the in-
stances of Kingsley and Huxley, we see the irony of the spiritual and mate-
rial vocabularies unable to find mutual accommodation. We also see this
irony moving in and out of satire and privileging one half of the dualism, a
privileging that is presented as dialectical, as something that is emergent in
the sense of a process of change in which a concept passes over into and is
fulfilled by its opposite.

Thus, the ironical worldview of Lay Sermons is emergent, as in Huxley’s
own words, “matter and law devour spirit and spontaneity” (Huxley 18705,
142). This is an ongoing cultural process, Huxley argues, that is the “hon-
est,” “truthful” result of the innocent progress of knowledge, a classical
Socratic position (Huxley 18700, 271; Kierkegaard 1989, 264-65). In Kings-
ley’s world of parables, irony is put to a different use. The spiritual, myth-
ical experience is presented as a consciousness parallel but superior to
that of the scientific naturalist by Kingsley’s drawing out the fundamental
humor of the reductive man of science pretending to be the authority of
reality. The contrast is comical, because the man of science, woefully tun-
nel visioned and nearsighted, misses the more vibrant world that swarms
around him.

These structural ironies, seen in the examples of Huxley and Kingsley,
have been characterized as contrasts between “closed” and “open” ideolo-
gies (Muecke 1969, 125-28). The ironist presents the open worldview as
continually unfolding, receptive to change, and therefore less rigid and me-
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chanical than the closed worldview. This is the essential contrast in Ar-
nold’s Culture and Anarchy between “machinery” and “culture,” the con-
trast, as well, of Augustan satire between the more enlightened ancients
and their minimalist modern cousins. For Victorians, the ironic contrast
was increasingly ambidextrous, as we see in Punch. It was the irony of John
Tenniel’s satire on discovery, in which the investigator was presented in a
reductive light, but it was also the irony of the gorilla at the door, in which
the evening party goer is blandly unaware of a surprising new guest. The
literary “art” of satire concerns a cultural struggle to construct convincing
—which is to say humorous—contrasts between closed and open ide-
ologies.

Scientific naturalism, as Huxley used it, however, was not simply a philo-
sophical inquiry; it had social objectives. Frank Turner has argued, for ex-
ample, that scientific naturalism was furnishing Huxley, Tyndall, Joseph
Hooker, and their colleagues a polemical basis to “displace alternative intel-
lectual groups” that were identified with existing institutions (Turner 1981,
174). It should be added that establishment intellectual groups were trying
just as hard to maintain their positions. We can see the social polemic as a
heavily ironized discourse, often shading into the old Scriblerian technique
of applying satire to displace the belief system of an opponent. This is al-
most certainly what was motivating the satire of Huxley’s Lay Sermons,
which was very much in the tradition of the eighteenth-century Augustans.

Bergson, in his 1900 essay Laughbter, observed that the deepest intention
of laughter is social (Bergson [1900] 1956). One who laughs not only di-
rects criticism at the object of his laughter, but also invites his companions
to share his sentiments. Irony and satire from the 1840s to the 1860s had
increasingly become tools in the scientific community for shaping a minor-
ity cultural vision. We see this private use, for example, in correspondence
among in-groups, in which irony, caricature, and humor serve to establish
common representations of various cultural, intellectual, and social di-
vides. This in-group irony is found, for example, in the private correspon-
dence of members of the so-called X-Club (Barton 1990). As Barton and
Desmond and Moore have demonstrated, running jokes, caricature, and
lampoon, aimed at figures like Owen and Wilberforce as well as at ideas
associated with orthodoxy, are common in the private interactions among
members of this rising group of new scientists (Barton 1990; Desmond and
Moore 1991; see also Rudwick 1975). Even the sober Darwin turned to
irony and satire, writing such things as “What a book a Devil’s Chaplain
might write on the clumsy, wasteful, blundering low & horribly cruel
works of nature” (Desmond and Moore 1991, xv).

Huxley and his scientific colleagues clearly saw the way in which satire
often attached to the public imagery of science; indeed, most of them had
made their debuts in Punch by the early 1860s, if not sooner. This experi-
ence of being projected socially in the context of humor to audiences of
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thousands of readers must have been electrifying. One response was that of
their extensive private in-group irony and satire. This irony, although it had
roots in deep philosophical divides, could also be exploited socially. It
could be turned to humor in order to build consensus and to gain the com-
parative advantage of associating science with the open, politically liberal
worldview. What made Thomas Huxley unique was his brilliant literary
skill as an ironist and his success in exporting this association of science and
the open worldview to the public arena. In his satirical reductions of ortho-
doxy, his ridicule of religious rigidity, Huxley used his gifts as an ironist-
aphorist to turn the direction of the irony against received tradition and to
seize the moral high ground for a progressive intellectual culture associated
with the sciences.

Bibliographical Note

“Literature and Science” is an immense, rather loosely defined subject, cov-
ering many historical periods. Although the lengthy record of commentary
on it begins more than a century ago, there is no good history of the subject.
The recent annotated bibliography of Schatzberg, Waite, and Johnson
(1987) provides an excellent sampling of work between 1880 and 1980.
This bibliography is annually updated in the triannual journal Configura-
tions (1993 -), which also carries articles on the subject and is published by
Johns Hopkins University Press for the Society for Literature and Science.
See also Rousseau’s discussion of literature and science as a field (1978).

Studies in Victorian literature and science are too numerous to list here.
They are based on a variety of approaches, including cultural studies, liter-
ary history and theory, rhetorical analysis, and the history of ideas. Cultural
background to the many topics of Victorian literature and science may be
found in Houghton (1957), Cannon (1978), and Heyck (1982), as well as in
Victorian Studies. Undergraduate students seeking useful introductions to
the subject may consult Cosslett (1982) and Chapple (1986). Several essay
collections explore topics in the relations of Victorian science and litera-
ture, including Paradis and Postlewait (1983), Jordanova (1986), G. Levine
(1987), and Christie and Shuttleworth (1989). Of the many full-length
studies, six of the best are Beer’s groundbreaking study (1983) of narrative
structure in works of Victorian science and literature, Morton’s study
(1984) of biological metaphor in late Victorian fiction, Shuttleworth’s study
(1984) of George Eliot and science, G. Levine's study (1988) of Darwin and
Victorian fiction, Dale’s study (1989) of the Victorian idea of scientific cul-
ture, and Merrill’s survey (1989) of literary natural history. Levere (1981)
and Peterfreund (1990) provide good starting points for early-nineteenth-
century issues in literature and science. Also useful is the work of Gross
(1990) and G. Levine (1993), who examine rhetorical and philosophical is-
sues related to Victorian scientific and literary representation.
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Ordering Nature: Revisioning Victorian
Science Culture

BARBARA T. GATES

Victorians located science in many places, not just in the laboratory, or in
the rooms where scientific theory was debated by members of learned soci-
eties, or in the texts written by the scientists themselves. Large and small
public lectures and scientific demonstrations, textbooks, atlases, dozens of
popular magazines and pampbhlets, and even the literature of science fiction
provided hosts of learners with insights into the discoveries of science.
There was, of course, much to rethink and then much to reorder in
nineteenth-century Britain. Victorian scientific culture, like Victorian cul-
ture in general, was marked by change. Not just the Darwinian revolution,
with its complex implications for Victorian religion and Victorian values,
but discoveries in medicine, mathematics, and physical science altered the
way people might understand life or locate themselves in the universe. As
Thomas Carlyle pointed out in 1831 when characterizing his age, for Victo-
rians change had become “the very essence of our lot and life in this world”
(Carlyle 1899, 39).

Changes in perceptions of the natural order shook Victorian culture to
its core. Nature, once seen as a hallmark of God’s hand (as in Deism and
natural theology) or as a sister category or replacement for God (as in Ro-
manticism) now seemed mutable in ways unforeseen. The insights of sci-
ence forced constant reassessments of self, society, and nature, both by
scientists and by members of a science-hungry and science-fearful public.
Thus, as scientific discovery reordered the ways people saw nature, new
ideas of how nature might be ordered in turn suggested ways in which soci-
ety also needed to be revisioned. Social Darwinism, with its application of
ideas of species survival to human social and economic survival, is again
only the most obvious case in point. The scientific enterprise had an impact
on Victorian society, but social change also shaped the ways in which scien-
tists continually reordered nature. Here the notion of “ordering” nature
takes on ideological connotations. To contextualist historians of science it
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implies the way in which scientists came to their study of nature, often un-
knowingly, with a range of prior assumptions; it also points to ways in
which nature became a resource for those Victorians who consciously
wished to put forward biased ideas or particular visions of society. In this
sense, there was nothing natural about the conception of the natural order
presented by Victorian scientists and intellectuals; the social and natural or-
der existed together in dynamic tension.

But if scientific revolution reordered the way scientists understood na-
ture, an even greater variety of individuals, institutions, and texts in turn
revisioned scientific discovery by reinterpreting its insights. The essays in
this section offer inroads into such reinterpretations of nature and society.
By departing from the usual emphasis on well-known scientists and their
professional scientific audience and looking instead at the relationship be-
tween mainstream science and those who stood outside its well-defined
professional borders, they provide new contexts for science study. By re-
opening less well-known Victorian texts, they help recuperate a Victorian
popular culture of science.

Written texts that helped disseminate Victorian science have certainly
not become invisible through scarcity. Evidence of them is still easy to gar-
ner. We can, for example, still find dozens of Victorian natural history
books and illustrations in the bookstalls along the Thames and in what were
once British colonial outposts worldwide, still come across all manner of
Victorian textbooks in a multiplicity of fields for a few pence or cents on
either side of the Atlantic and beyond, and locate the little-known medical
novels in hundreds of libraries. Because we are now beginning to realize
the multifaceted nature of Victorian science, we are rethinking such docu-
ments, not as peculiar ephemera—sport for the odd collector here and
there —but as items worthy of detailed historical and literary study. They
offer more than just a contextualization for “high” science, for they too are
aspects of science study. They are not illegitimate sources of scientific
knowledge but legitimate aspects of cultural knowledge. Looking at Victo-
rian science through the lenses of history and literature has often rendered
a valorization of eminent scientists and their writing. This ignores what oc-
curs every time any text or theory is reinterpreted: it is recreated or rein-
vented, and a new and different text appears, with new applications for a
new set of readers. And this applies not just to written texts but to texts in
the larger sense of the word: to museums, laboratories and their equip-
ment, and other objects of material culture. As a result of our tunnel vision,
we have until recently been painting a limited picture of Victorian scientific
culture, both in terms of what science was and in terms of its audience
(Cooter and Pumfrey 1994).

Take, for example, the case of Victorian natural history. For years we
have told ourselves a bifurcated tale of what might have happened in this
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area. Off somewhere in the land of science sat the “real” interpreters of na-
ture, theorizing and arguing the merits of species competition and sexual
selection, assessing collections and producing books and position papers.
Meanwhile, out in the field were numberless amateurs, women and men
avidly collecting butterflies, marine animals, ferns, and rocks and filing their
discoveries away in Wardian cases, or aquaria, or collecting drawers, or
notebooks. We have seen their representations in Victorian magazines like
Punch, in mad pursuit by sunlight and lanternlight. But with a few excep-
tions, like David Allen’s work on Victorian naturalists (Allen 1969, 1976,
1995), earlier historians of culture decided not to examine just how these
Victorian men and women were learning, and why, but instead to side un-
equivocally with those of their contemporaries who spoofed their avoca-
tions and interests. And so until recently we have by and large opted to
discount those ordinary Victorians who were smitten with the new worlds
of natural science. If, in jest, they were constructed by some of their con-
temporaries as in need of psychiatric help, twentieth-century scholarship
has continued that construction, or looked at Victorians as silly for bringing
nature into the “boudoir” (Barber 1980). Such domestic language reminds
us that even if we have had an interest in the cultural phenomenon of the
natural history craze, it has probably been a gendered interest. Charles
Kingsley’s Glaucus, for example, a book written in 1854 to inform a hypo-
thetical London merchant about the wonders of the seashore, assumes the
merchant will have belittled his daughters’ “pteridomania” (Kingsley 1859,
4-5). It is this kind of ridicule that Ann Shteir’s pioneering work about
women and botany attempts to remedy (Shteir 1984, 1987, 1996).

For what were pteridomaniacs but people learning to reorder nature,
retraining their eyes to look as never before to witness what was around
them in their everyday worlds, or in the wider worlds of the British Isles, or
the British Empire? Their kind of seeing became a hallmark of Victorian cul-
ture, a culture obsessed with sight. Retraining the eyes led to the excite-
ment of a personal rediscovery of the everyday world, but it also aided the
scientific enterprise. Boundaries dividing amateur from professional scien-
tist were fluid. Charles Darwin was indebted to the women in his own fam-
ily and his circle of acquaintances for much of his information about
individuals’ and species’ behaviors. And astronomical observers like the
Earl of Rosse and William Huggins were at the same time amateurs and at
the forefront of scientific discovery. Amateur observation also led to the
production of countless nature journals carefully compiled by their ob-
servers and was of course not confined to the animal, vegetable, and min-
eral in the conventional sense of those categories. George Eliot, who did
keep a nature journal detailing her time at the seaside at Iifracombe, also
wrote her essay “The Natural History of German Life” (1856) believing that
the new science of positivism demanded the kind of careful scrutiny of
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people and peoples that the natural and physical sciences were demanding
of the seashores. The rage to see and then help classify in order to under-
stand and reorder came to dominate social science as it did “hard” science.

This central focus on basic observation, rather than on theory, set Victo-
rian natural history apart from the growing scientific professionalism of the
middle to later nineteenth century. In his introduction to the Origin of Spe-
cies, Darwin took great care to distinguish his own theoretical work from
that of the natural historians when he suggested that they look beyond the
visible and external into the unseen mechanisms of species building (Dar-
win 1859). Often ignorant of scientific authority, and preferring to revision
through particularizing and scrutinizing, many students of Victorian natural
history did not choose Darwin’s course. Instead they elected to push the
borders of natural history—as they saw it—extending the location and
scope of Victorian natural science. As they did so they often became en-
amored of popular inventions: the telescope, which allowed many ordinary
Victorians to see and speculate about Mars, as Paul Fayter points out in his
chapter, “Strange New Worlds of Space and Time”; and the microscope,
which permitted John George Wood, whom Bernard Lightman discusses
as one of the best-known practitioners of science popularization, to teach
his students to see more effectively. And, even more significantly, they
refocused on the human instrument behind those mechanisms—the eye,
which James Krasner has so effectively discussed in his insightful book The
Entangled Eye (1992), and whose powers of observation educators of the
working classes were attempting to school through formal training.

What all the chapters in this section, “Ordering Nature,” have set out to
do is to begin to correct for our own cultural shortsightedness, to look at
the institutions and pedagogy that reordered Victorian science and society,
and to examine cultural discourses that were different from the profes-
sional scientific discourse that we have quite myopically focused upon all
too exclusively in the past. They recover and explore texts and institutions
that spoke to a general audience. Many of these mediators of knowledge
may be unfamiliar because popular purveyors of scientific culture have of-
ten been, like the people for whom they wrote, the butt of derision. As Ber-
nard Lightman reminds us in “The Voices of Nature,” until recently they
have derogatorily been considered the “hacks” of scientific writing. Yet, as
Lightman also shows, then as today the popularizers of science often had a
greater influence on their culture than did scientific professionals. We can-
not ignore the fact that Victorian popularizers stood positioned between
the secular implications of scientific naturalism and the theological under-
pinnings of the culture. In a culture hostile to materialism, they helped initi-
ate the acceptance of science by reconfiguring its message. Lightman’s
chapter, along with those of Shteir and Fayter, reveals how the public was
not simply educated but romanced and controlled through the efforts of
popularizers who knew how to read public concerns. Shteir reminds us
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just how science was pedagogically reconstructed and domesticated for
Victorian women so as to both include and exclude them from under-
standing.

Science fiction too provided avenues for exploring and even extending
the insights of science. If some science fiction writers like Herbert George
Wells subverted or resisted scientific orthodoxies as they reinterpreted
them, others, including scientists like Francis Galton, utilized the new
genre to restate or reinvent their own ideas. For them, popularization was
another discourse that offered another audience but was not something en-
tirely separate from the business of disseminating science. Science fiction,
like scientific popularizations, domesticated the unfamiliar; but it also went
a step further and defamiliarized the domestic, unsettling while informing
its Victorian audience.

In disseminating science all of the mediators discussed in this section
performed other cultural work, often reinforcing biases inherent in Victo-
rian culture. Eliza Brightwen’s sentimental and proprietary attitudes to-
ward animals, for example, reflected the urge to domesticate and thus
control species other than humans (Turner 1980). Brightwen’s unex-
amined assumption that the educated classes had a right to control inferior
species related to class and racial biases that also surface in some aspects of
science popularization. Thomas Henry Huxley, for all his devotion to the
interests of the working class, remained committed to a bourgeois program
of education that offered just so much knowledge as was necessary to help
people do their current jobs better and no more. And racism was codified in
popularizations of anthropology like those of John George Wood and Rob-
ert Brown, in whose work Douglas Lorimer finds notions of cultural hegem-
ony mixed with stereotypes of savages. Despite—or rather because of —
their attempts at scientific classification, such texts, with their rage to or-
der, actually contributed to the stereotyping of human subjects.

Stereotyping takes us into one corner of scientific reinterpretation. But
in Victorian Britain occasions arose when the disorder of nature challenged
stereotypes. Take, for example, an anomaly, a man written about and also
pictured in the Lancet in January of 1866, Jean Battista dos Santos, who de-
fied all stereotypes. Dos Santos possessed an extra leg and two penises.!
(see figures 8.1 and 8.2). His human body became a cultural site, subject of
interest for the professional medical person and the curious public alike.
After being featured in Lancet, dos Santos’s story was continued in the
pages of the British Medical Journal, which labeled Lancet’s sensational
representation of dos Santos “pornographic.” At the same time the British
Medical Journal itself betrayed a deep sense of uneasiness about who con-

1. For my information about dos Santos, I am indebted to Lisa Kochanek, who redis-
covered his story and will have her own version of it printed in Victorian Periodicals Review
(forthcoming).
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Figure 8.1 “A Remarkable Case of Double Mon-
strosity in an Adult.” (Lancet, January 1866, 71.)

trolled the Victorian medical gaze; cases like dos Santos’s were a sight for
medical eyes, not for the general public’s. His body was the property of
science, not sensationalism. But that body nevertheless severely challenged
cultural as well as sexual norms. It contributed to fears about where nature
might be leading human beings via evolution. Once exposed, it was hard to
hide. :

Medical anomalies like dos Santos were often featured not just in medi-
cal publications but also at Victorian freak shows. These were common
around the seedy, bustling, Haymarket-Leicester Square area at midcen-
tury, which is where material reinterpretations of anthropological ortho-
doxy like those discussed by Douglas Lorimer were also on public display.
For this area was the site of Reimer’s Anatomical and Ethnological Museum,
“consisting of upwards of 300 superb and nature-like Anatomical figures, in
wax. For gentlemen only. Admission, One shilling” (Altick 1978, 341). Also
located in the area was one of the incarnations of Dr. Kahn’s museum,
which among other curiosities displayed a model of the body of “Duplex
Boy,” who had a double torso and two sets of legs and arms and was written
up in a detailed pamphlet on sale in the museum for sixpence.

Such museums, like the written texts discussed in the essays in this sec-
tion, were mediators of knowledge. They offer yet another place to look for
the implications of the reordering of nature and its impact on nonprofessio-
nals, an impact that must have matched the effect of the medical journals on
medical professionals. In Dr. Kahn’s museum, people from a variety of Vic-
torian subcultures could cross paths for a moment and gaze on the wax
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Figure 8.2 A closeup of Jean Battista
dos Santos’s unusual anatomical arrange-
ment. (Lancet, January 1866, 72.)

dummies of “monstrosities” that defied easy categorization and cried out
for further scientific explanation. Thus commodification opened the doors
of science to nonprofessionals in a way quite different from the ways in
which schools, or science fiction, or botany manuals, or John Wood’s popu-
larizations might have.

Stories located in a specific moment of the history of science and in mul-
tiple kinds of texts, like the story of dos Santos, force us to interrogate even
more aspects of Victorian culture to find out just how and for whom sci-
ence was being reordered. Their unfolding reminds us that we too can af-
ford to be seized with a mania—a mania for the history of science, an
enthusiasm for scrutinizing even more closely not only museums but
stuffed bird collections, the apparatuses of the laboratory, the sketches of
John Wood’s lectures, Marianne North’s interesting assembly of her gallery
of botanical paintings at Kew, and hundreds of other places where science
met people. They remind us too that we still do not really know the Victo-
rian audience for science. We need to look further at letters of the people
who went to the museums on Leicester Square and attended Huxley’s
school and John Wood’s lectures and Mary Kingsley’s public talks, to reread
journals like Emily Shore’s (Shore 1991) to find out what educated people
were reading and visiting and how and why. And we might, when we are
prompted to review Alfred Russel Wallace’s illustrious career as a scientist,
also review Wallace’s observations on the “Hall of Science” near Tottenham
Court Road, where he spent nights when he was a builder’s apprentice in
London. As we begin to fill the lJacunae that remain in our story of Victorian
science, as the chapters in this section have done, we may begin better to
understand the effects of the dissemination of that science —not just on the
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audience for whom it was intended but on its other audiences, including
ourselves.
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“The Voices of Nature”: Popularizing
Victorian Science

BERNARD LIGHTMAN

In the past twenty years the Western public has developed a voracious ap-
petite for information on the discoveries of modern science. The circula-
tion of established magazines like Science Digest, Scientific American, and
The New Scientist has increased significantly, while new publications, such
as Discover, Omni, and Physics Today, have begun to line the magazine
racks. Many book-length popularizations of science have appeared at the
same time, written by scientists of stature, including Stephen Jay Gould,
Lewis Thomas, Edward O. Wilson, Stephen Hawking, and Ilya Prigogine.
The success of Carl Sagan’s television series Cosmos has spawned a host of
science documentaries, many featuring lavish, high-tech special effects, ca-
tering to the public fascination with the fantastic wonders of cutting-edge
scientific discovery (Fahnestock 1993, 18). It is not possible to overesti-
mate the importance of current popularizations of science, in all their
varied forms, for our understanding of the relationship between contempo-
rary science and culture. Can the same be said for the Victorian period, or is
the popularization of science a phenomenon of significance only in the
twentieth century? Who wrote the best-selling books on science for a popu-
lar audience—who were the Goulds and Sagans of the latter half of the
nineteenth century?

Professional scientists such as Thomas Henry Huxley and John Tyndall
account only for a small portion of the works of Victorian popularizers of
science. As science became professionalized during the Victorian period
and professional scientists began to pursue highly specialized research, the
need arose for nonprofessionals, who could convey the broader signifi-
cance of many new discoveries to a rapidly growing Victorian reading pub-

The author would like to thank Alisa Klinger, Suzanne Le-May Sheffield, Jim Secord, Anne
Secord, and Adrian Desmond, whose comments on various drafts of this essay made the piece
stronger. The work for the essay was done while the author held a Social Sciences and Human-
ities Research Council of Canada research grant.
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lic. Some periodical editors even preferred to recruit journalists, rather
than professional scientists, to write on scientific subjects. William Thomas
Stead, editor of Cassell’s Magazine, warned fellow editors never to employ
an expert, scientific or otherwise, to write a popular article on his own area
of research, for “he will always forget that he is not writing for experts but
for the public and will assume that they need not be told things which, al-
though familiar to him as ABC, are nevertheless totally unknown to the gen-
eral reader” (Stead 1906, 297). Stead believed it was far better to use an
ignorant journalist, who could tap the expert’s brains to write the piece,
and then send the proof to the expert to correct.

But there were knowledgeable amateurs and journalists in the latter part
of the nineteenth century, many prolific and wildly successful, who pro-
duced books aimed at the mass market. Seldom mentioned by scholars until
very recently, these popularizers of science may have been more important
than the Huxleys and Tyndalis in shaping the understanding of science in
the minds of a reading public composed of children, teenagers, women,
and nonscientific males. Their success as popularizers was partially due to
their ability to present the huge mass of scientific fact in the form of com-
pelling stories, parables, and lessons, fraught with cosmic significance.
Popularizers not only found the cosmic in the awe-inspiring infinite space
of the heavens, they also detected it within the structure of the tiniest living
organism. Though the common context provided by natural theology for
the middle and upper classes was fragmented in part by the appearance of
Charles Darwin’s Origin of Species in 1859, many middle-class popularizers
of science perpetuated a revised form of natural theology in their works.
While professional scientists moved toward scientific naturalism during the
Victorian period, middle-class popularizers of science and their audiences
remained enthralled by the traditional moral, aesthetic, teleological, and di-
vine qualities of the natural world. There were radical popularizers who
produced a subversive science repudiating all of these qualities during the
early Victorian period (Desmond 1987), but the focus of this chapter will
be on a specific middle-class context.

If these popularizers of Victorian science were so important in their own
day, why do we know so little about them? The relative neglect of popu-
larizers by scholars is indicative of the success of the campaign waged by
Victorian scientific naturalists to convince future generations that scientists
were the authoritative guides to deciphering the meaning of natural
things— that they alone gave voice to mute nature. Until recently, the con-
cept of popularization has been dependent on a two-stage historiographi-
cal model (Hilgartner 1990, 519). Relying on the epistemological purity
guaranteed by the scientific method, a scientific elite produces genuine,
privileged knowledge. Popularizers then disseminate simplified accounts
to a passive readership. Referred to by two historians as “the positivist diffu-
sion model,” this approach to popularization excludes both popularizers



Bernard Lightman 189

and the reading public from the production of knowledge (Cooter and
Pumfrey 1994, 251). Popularization can be relegated to a low status, to be
left to “non-scientists, failed scientists or ex-scientists as part of the general
public relations effort of the research enterprise” (Whitley 1985, 3). While
any differences between genuine and popularized science are attributed to
a process of distortion for which the popularizer is held responsible, the
scientist is given the final authority to determine which simplifications are
distortions (Hilgartner 1990, 520).

Since the 1980s, scholars have offered telling criticisms of the positivist
diffusion model of popularization. Hilgartner, Whitely, and Cooter and
Pumfrey point out that we should be suspicious of any model that, in grant-
ing to scientists the sole possession of genuine scientific knowledge, serves
to support their epistemic authority. The idea that popularization is merely
a simplification of pure knowledge is itself a simplification. Distinguishing
appropriate simplification from distortion in popularizations of science is
not straightforward. Similarly, the boundary between genuine knowledge
and popularized knowledge is often difficult to find (Hilgartner 1990, 524 -
29). As Cooter and Pumfrey so acutely observe, we cannot adopt the positi-
vist diffusion model as a heuristic guide to research because it uncritically
assumes the existence of two independent, homogeneous cultures, elite
and popular, and forces the latter into a purely passive role. Popular culture
can actively produce its own indigenous science, or can transform the
products of elite culture in the process of appropriating them, or can sub-
stantially affect the nature of elite science as the price of consuming the
knowledge it is offered (Cooter and Pumfrey 1994, 249-51).

In addition to recent criticism of the traditional historiographical model
for approaching the popularization of science in general, scholars have
noted the paucity of studies of Victorian popularizers in particular. In his
important article “Natural Theology, Victorian Periodicals, and the Frag-
mentation of a Common Context,” first published in 1980 but written
much earlier, Robert Young argues that the breakup of the common intel-
lectual context informed by natural theology led to the development of spe-
cialization and increasing professionalization. Though Young confines his
attention in this piece to elite intellectual circles, he asks, “Who was left to
interpret science to the layman and to discuss the large issues raised by sci-
ence” once scientists had withdrawn from the common intellectual cul-
ture? With the exception of professional scientists like Huxley, Wallace,
and Tyndall, who were self-consciously involved in popularization, “the
field was left to pretentious hacks and to more or less competent amateurs.”
Young issues a call for “detailed study of this new sort of interpreter” but
does not himself undertake the project (Young 1985, 156).

Young has been, of course, one of the early proponents of contextualist
history of science, and we would expect to find a keen interest in science,
popular culture, and the popularization of science among historians influ-
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enced by his work. However, as Cooter and Pumfrey have noticed, the shift
toward an interest in the social and cultural context of science ironically
“tended further to close off the space for considering the dissemination and
cultivation of science in popular culture.” Young'’s call for a study of “this
new sort of interpreter” went unheeded, largely because scholars believed
that if all science was culturally situated, then it was not necessary to exam-
ine popularization in particular to uncover how science was shaped by its
social and cultural context (Cooter and Pumfrey 1994, 241-42). To many
contextualists, it seemed far more important to focus on Darwin, Huxley,
Kelvin, and other major scientific figures, since internalist accounts of the
history of science depended so heavily on the alleged purity of elite sci-
ence.

It is only in the 1990s that scholars have begun to make a concerted ef-
fort to formulate a new historiographical model that treats popularizations
of science as “sophisticated production of knowledge in its own right,” to
borrow a phrase from McRae’s introduction to a collection of essays on
twentieth-century popular scientific writing (McRae 1993, 10). In his study
of science in mass-circulation family magazines in Britain in the late nine-
teenth and early twentieth centuries, Broks has drawn from the field of me-
dia studies to deal with themes such as the struggle over meaning and the
production of consent (Broks 1993). Topham looks to the history of books
for clues on how to recover the agency of readers in his fine essay on the
communication circuit running from the authors of the Bridgewater Trea-
tises through the publishers, printers, binders, distributors, and book-
sellers, to the audience (Topham 1994). Drawing upon the history of
popular culture, Cooter and Pumfrey recommend that we pay more atten-
tion to “a greater plurality of the sites for the making and reproduction of
scientific knowledge” (Cooter and Pumfrey 1994, 254). This means going
beyond a narrow focus on the laboratory or the scientific society toward an
investigation of science in such sites as the pub, as Anne Secord does in her
superb article on artisan botanists (A. Secord 1994). Cooter and Pumfrey
also urge us to move away from the idealist and textual products of autho-
rized science and to be more open to “a greater plurality of signifiers of sci-
entific activity,” such as museums, world fairs, photography, and natural
history (Cooter and Pumfrey 1994, 255).

There are three primary reasons why a study of Victorian popularizers of
science is vitally important for our understanding of the social and cultural
contexts of Victorian science. First, the topic of popularization offers
scholars numerous opportunities to examine the rich interaction between
Victorian science and culture. Perhaps the cultural dimension of science is
nowhere more evident. During the latter half of the nineteenth century a
series of overlapping cultural and social developments shaped the trajec-
tory of science popularization. The growth of an educated middle class, and
therefore a large reading audience, and the invention of new printing tech-
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nologies made possible the birth of a mass market. But why did the reading
audience choose to read about science? Commercial science journals, for
example, flourished, increasing from five in 1815 to over eighty by 1895
(Brock 1980, 95). Is it merely coincidental that the births of mass media and
professional science both took place during the second half of the nine-
teenth century (Broks 1993, 123)? Since science was now considered to
provide important insight into the truth of things, the reading public
wanted to know the implications of new scientific discoveries for the cru-
cial issues of the day. What did science have to say about the controversies
over the role of women in society? Could science provide a solution to eco-
nomic and social upheaval, particularly in large urban centers prone to la-
bor unrest? Did science throw any light on the question of the existence of
God? The relationship between science, gender, society, and religion in
Victorian culture are central issues in the works of the popularizers.

But to whom did the reading public go in order to learn about the ulti-
mate meaning of modern science, the professionals or the popularizers?
This brings us to the second important reason for investigating the Victo-
rian popularizers of science: during that period they may very well have
been more important than the professionals in shaping the public image of
science. The success of scientific naturalists like Huxley and Tyndall in sec-
ularizing science dismantled the bridge between elite science and public
discourse. Scientific naturalists worked to cleanse scientific thought of
those elements that previously had connected public and scientific culture,
including anthropomorphic, anthropocentric, teleological, and ethical
views of nature. The resulting fragmentation of a common cultural context
linking scientists, clerics, and laypersons in the 1870s and 1880s left the
public in a precarious position. The professionals claimed to be the only
experts with “a legitimate interest in, and with legitimate rights to pro-
nounce upon, the domain of secularised nature” (Shapin 1990, 997 -1000).
The public was given the role of supporting the programs of work under-
taken by the professionals from which they were to expect substantial utili-
tarian benefits. But did the public accept the role provided for it by the
professionals? In the past, the public had been interested in what religious
and moral lessons could be drawn from nature, not just the technical and
economic utility of natural knowledge (Shapin 1900, 1005). The popu-
larizers catered to this interest and continued to give the public a sense that
they participated in the production of knowledge. The publishing success
of popularizers indicates that there was resistance to the claims of profes-
sional scientists to provide the only legitimate voice of nature and to their
attempt to secularize science.

The popularizers of Victorian science not only provided an alternate
voice to be heard by the reading public, but also offered different ways of
speaking about nature. Herein lies the third reason for pursuing an analysis
of the popularization of science during the Victorian period: in examining
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the attempts of popularizers to experiment with narrative form, the sto-
rytelling quality of all science is illuminated. Used by Galileo in his Dis-
course Concerning the Two New Sciences (1638) and by Robert Boyle in
his Sceptical Chymist (1661), the dialogue was a conventional form for re-
porting scientific theories previous to the nineteenth century. Since the di-
alogue introduced a fiction to teach about facts, it explicitly embodied
science in a narrative form. However, by the mid-nineteenth century the
dialogue form rarely appeared in books dealing with scientific matters,
even among popularizers, and the use of the dialogue by literary authors
such as Charles Kingsley in Madam How and Lady Why (1869) and John
Ruskin in his Etbics of the Dust (1865) to call to mind earlier views of nature
represents the end of a tradition (Myers 1989). But the gradual disap-
pearance of the dialogue did not bring to an end the narrative dimensions of
modern science. Both popularizers and professionals have continued to tell
stories about the ultimate meaning of things as revealed by science, though
this characteristic of science has been more concealed in the scientific re-
ports and papers of professional scientists (Locke 1992). The Victorian
popularizers present us with a continuous spectrum of narrative form, from
the most “fictional” parables to the least “fictional” imitations of the narra-
tive of professional scientists, all of which tell the story of how science re-
veals the cosmic in the commonplace.

First appearing 1855, The Parables of Nature was an immense publish-
ing success. In its eighteenth edition by 1882, the book was reissued many
times by different publishers right up until 1950 and translated into Ger-
man, French, Italian, Russian, Danish, Swedish, and Esperanto (Dictionary
of National Biography, s.v. “Gatty, Margaret”). According to Rauch, The
Parables was familiar to almost every middle-class child in the latter half of
the nineteenth century (Rauch 1997). The author was Margaret Gatty
(1809-73), the daughter of a clergyman, the Reverend Alexander John
Scott, Lord Nelson’s chaplain, and the wife of a Low Church clergyman, the
Reverend Alfred Gatty, vicar of Ecclesfield, Yorkshire. Though the majority
of her many works fall into the category of children’s literature, she had
more than a passing interest in science. Her passion for marine biology led
to the publication of Britisb Seaweeds (1863), a well-regarded introductory
textbook. Gatty’s scientific activity and her domestic life were virtually in-
separable. She first collected seaweeds as an antidote to the boredom she
experienced during a winter at Hastings recovering from the birth of her
seventh child (Drain 1994, 6). On subsequent occasions, the entire family
joined her at the seashore to help in the search for rare specimens, and her
third daughter became a minor authority on seaweeds at the age of eight
(Maxwell 1949, 97). For Gatty, the home was an important site for the pro-
duction of scientific knowledge.

Gatty’s Parables from Nature consists of a series of fictional short sto-
ries for children about the world of nature. She did not necessarily lose an
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adult audience by choosing to write for children, since parents, teachers, or
governesses would read her stories to their children. Gatty’s natural world
was not that of the scientific naturalist, stripped of moral and divine signifi-
cance. Rather, it was the nature with which the public was so familiar,
where moral dramas were enacted and from which moral lessons could be
learned, whether the characters in the story were human or animals with
human characteristics (Shapin 1990, 1005). In “Law of the Wood,” for ex-
ample, selfish spruce-firs, whose ethical “rule is to go our own way, and let
everybody else do the same,” don’t realize that this rule would work only if
everyone lived in a separate field. Their death as a result of growing too
closely together is confirmation that “mutual accommodation is the law of
the wood” (Gatty [1855] 1861, 86). Similarly, in the story “The Circle of
Blessing,” the generous vapors of the sea, who give of themselves to thirsty
flowers, tumbling waterfalls, and the earth, illustrate through their “labours
of love” how ethical goodness in the global circuit of the winds benefits the
entire creation (Gatty 1861, 80).

For Gatty, the natural world was also charged with religious significance
in the tradition of natural theology. In the story “Waiting,” the only un-
happy creatures on the prehuman earth are the crickets, who cannot un-
derstand their place in the scheme of things. A wise mole counsels
patience. Wait and “everything will fit in and be perfect at last,” the mole
declares (Gatty 1861, 56). Sure enough, a future generation of crickets dis-
covers that their purpose is to sing by the side of hearthstones in human
houses. The teleological character of nature is also emphasized in “A Lesson
of Hope,” when a human impressed with the fury of a violent storm begins
to think of disorder as the law of nature. A wise owl sets him straight by
expounding on the lessons of natural theology. Disorder, death, and de-
struction are transitory, have no law or being in themselves, and exist only
as disturbances within a purposeful scheme. “Life, order, harmony, and
peace; means duly fitting ends; the object, universal joy. This is the law,”
the owl teaches (Gatty 1861, 64).

Though the teleological nature of things is often only dimly perceived by
humans, Gatty believed that science offered the means for ascertaining the
true meaning of God’s works. Nature, she declared, held out to us “wonder-
ful adumbrations of divine truths” in the many “similitudes and analogies
between physical and spiritual things” (Gatty 1861, 192). Miraculous trans-
formations in nature —the metamorphosis from caterpillar to butterfly or
grub to dragonfly —gave rational individuals license to conceive of the exis-
tence of a higher spiritual reality. The resurrection of vegetable life out of
decayed seed was analogous to the resurrection of the body; both St. Paul
and Sir Thomas Browne had argued in such a fashion (Gatty 1861, 156). But
to really understand the spiritual, and the analogy between the physical and
the spiritual, it was absolutely essential to have a scientific grasp of the
physical. Gatty therefore made her children’s tales as scientifically accurate
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Figure 9.1 “Inferior Animals,”
from Red Snow and Otber Para-
bles from Nature (Gatty 1864).
The illustrations are by Gatty and
her daughters.

as possible and even added in later editions of The Parables a lengthy sec-
tion of notes that included detailed information on the scientific theories
informing each of the stories. Even though Gatty’s stories contained talking
animals and plants, they were based on the observable and the empirical
(Rauch 1997). The science is not merely incidental to the story. The anal-
ogy that underpins the point of the story can hold only if the scientific un-
derstanding of the physical is accurate. The happy song of the crickets,
after discovering the purpose of their existence, becomes for Gatty a meta-
phor for the way analogies in nature can teach us about the human condi-
tion. Though we can recognize neither speech nor language in the crickets’
song of hope fulfilled, “there is yet a voice to be heard among them by all
who love to listen, with reverent delight, to the sweet harmonies and deep
analogies of nature” (Gatty 1861, 60).

Gatty’s perpetuation of the natural theology tradition brought her into
opposition with professional scientists who espoused evolutionary natural-
ism (Katz 1993, 47-48). Her satirical story “Inferior Animals” (see figure
9.1) added to a later edition of The Parables, lodged a protest against the
arrogance of evolutionists who claimed that Darwin’s theory was ultimate
truth (Rauch 1997). In this way she was able to participate in the contro-
versy even though most women were excluded from the debate. Similarly,
Gatty managed to cross the lines beginning to be drawn in the mid-
nineteenth century between amateur and professional by cultivating the
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acquaintance of experts like William Henry Harvey, who became chair of
botany at Dublin in 1857, and George Johnstone, an authority on marine
biology (Maxwell 1949, 93). Gatty became Harvey’s unofficial assistant, and
each benefited from their informal arrangement. In return for answering
the questions of ignorant amateurs who wrote Harvey, helping him in the
identification of seaweeds, and sharing with him anything unusual, Gatty
received answers to her scientific queries, books and materials unavailable
to her, and Harvey’s help in correcting the proofs of her publications (Drain
1994, 7).

Like Gatty, the naturalist Eliza Brightwen (1830-1906) drew upon the
natural theology tradition and conveyed scientific information to a popular
audience by telling stories about the natural world. Brightwen was recog-
nized in her time as one of the most popular naturalists; her Wild Nature
Won by Kindness, first published in 1890, was in its fifth edition by 1893
(Dictionary of National Biography Supplement 1901-1911, s.v. “Bright-
wen, Mrs. Eliza”). Her other works included More About Wild Nature
(1892), Glimpses into Plant-Life (1897), Rambles with Nature Students
(1899), Quiet Hours With Nature (1904), and Last Hours With Na-
ture (1908). Brightwen was raised by her uncle, Alexander Elder, one of the
founders of the publishing house Smith, Elder and Company, after her
mother’s death in 1837. Plagued by a fear of abandonment, a feeling of lone-
liness, and an exaggerated sense of her own sinfulness, Brightwen could
find comfort only in the study of nature (Brightwen 1909, 105-6). She mar-
ried banker and businessman George Brightwen in 1855, and they settled in
Stanmore on a beautiful, secluded estate, where Brightwen resided for the
rest of her life surrounded by a menagerie of pet animals. In 1872 a physical
illness led to complete debilitation, and only the death of her husband in
1883 roused her from her inactivity. Seven years later she began to write
and publish her books.

Brightwen'’s purpose in Wild Nature Won By Kindness is to foster “the
love of animated nature” in her audience, especially “in the minds of the
young” (Brightwen 1890, 13). Reaching children is not a difficult task, ac-
cording to Brightwen, for they “have a natural love of living creatures, and if
they are told interesting facts about them they soon become ardent natural-
ists” (Brightwen 1890, 15). But Brightwen also simplifies her task by estab-
lishing a warm rapport with her readers through the use of a conversational
mode of communication. She describes the chapters in her book as “quiet
talks with my readers” in which she will “tell them in a simple way about
the many pleasant friendships I have had with animals, birds, and insects”
(Brightwen 1890, 12).

In contrast to Gatty’s fictional parables based on scientific fact, Bright-
wen offered anecdotal stories, told from the first person point of view.
These stories focused on her real experiences taming animals, conveying in
the process scientific information on their habits, diet, and physiology. She
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referred to these stories as “life histories of my pets” —or in the case of her
pet robin Robert the Second, a “biography” —which began at the point
when they were found as babies, recounted their memorable escapades,
and then ended with their unfortunate deaths (Brightwen 1890, 16, 182).
Each animal emerges as an individual, with its own personality. In “Richard
the Second,” Brightwen describes her relationship with her pet starling,
Richard, who was part of her “home-life” for more than five years (Bright-
wen 1890, 42). With obvious relish, she recalls his mischievous pranks, his
close brush with death when he went off to hobnob with wild birds, and his
ability to speak some words. Even a snail, often thought of as slimy and ugly,
“is a wonderfully curious creature” to Brightwen, with its own special char-
acteristics (Brightwen 1890, 143). Seldom leaving the bounds of her estate,
Brightwen came to view the abundant wildlife there as her dearest friends.
Birdie, a nightingale, was her daily companion for fourteen years. “Never,”
Brightwen declares, “was there a closer friendship” (Brightwen 1890, 85).
For his part, Birdie became so attached to Brightwen that he adopted her as
a “kind of mate,” constructing a nest for her and trying to put flies into her
mouth (Brightwen 1890, 83).

Brightwen’s anthropomorphizing of animals, her treatment of them as
individuals rather than members of a species, and the fact that her work was
done in her secluded country estate and not a laboratory (though this never
damaged Darwin’s reputation) flew in the face of the scientific naturalists’
conception of proper science. But even worse, from their point of view,
Brightwen was advocating an alternative, nonexperimental approach to
gathering knowledge of nature in her instructions on how to tame wild ani-
mals. Brightwen advised that the “little wild heart” could be won only “by
quiet and unvarying kindness,” that “there are no secrets that I am aware of
in taming anything, but love and gentleness” (Brightwen 1890, 12, 74).
Brightwen is suggesting how to draw closer to living things—how to enter
into a relationship with nature. While scientific naturalists could be seen to
adopt the experimental model for knowing nature, with its emphasis on
questioning nature so as to force it to reveal its secrets, Brightwen’s experi-
ential knowledge comes from a personal encounter with nature based on
love. It is quite striking that Brightwen’s books contain no references to
authoritative scientific experts and borrow nothing from established scien-
tific writers, even though she enjoyed the friendship during her life of sev-
eral of the leading men of science, in particular, Philip Henry Gosse (whose
second wife was her sister-in-law), Sir William Flower, and Sir James Paget.
Her closer relationship to nature establishes her as an independent author-
ity, and her books provide her readers with the method for obtaining the
same status for themselves.

However, Brightwen’s loving relationship to nature not only leads to sci-
entific knowledge, it also leads to knowledge of God’s existence and wis-
dom. Brightwen’s strong evangelical leanings manifest themselves



Bernard Lightman 197

throughout Wild Nature Won By Kindness. In the introduction, she hopes
that her work will “tend to lead the young to see how this beautiful world is
full of wonders of every kind, full of evidences of the Great Creator’s wis-
dom and skill in adapting each created thing to its special purpose” (Bright-
wen 1890, 17). In the conclusion, titled “How to Observe Nature,” she
discusses the two great books given to us by God for our instruction. While
the Scriptures are widely read, “how many fail to give any time or thought
to reading the book of nature” (Brightwen 1890, 205). Brightwen shares
with Gatty the firm belief that nature is designed by God to teach us moral
lessons. “The whole realm of nature is meant, I believe,” Brightwen an-
nounces, “to speak to us, to teach us lessons in parables—to lead our hearts
upward to God who made us and fitted us also for our special place in cre-
ation” (Brightwen 1890, 204). Gatty's Parables in Nature are no more di-
dactic than Brightwen’s “lessons in parables” in Wild Nature Won By
Kindness: both claim to attune their readers to the divine voice of nature.

Like Gatty and Brightwen, Arabella Buckley (1840-1929) popularized
science in such a way as to draw attention to its storytelling nature. But
whereas Gatty wrote fictional parables based on scientific fact and Bright-
wen related anecdotal stories about real experiences with nature, Buckley
conveyed scientific information in the form of children’s fairy tales. Daugh-
ter of the Reverend J. W. Buckley, vicar of St. Mary’s, Paddington, she was in
touch with the leading scientists of the day through her position as Sir
Charles Lyell’s secretary from 1864 until his death in 1875 (Kirk 1965, 592).
Buckley’s popular Fairyland of Science (1879) was published by no fewer
than seven publishers in both England and the United States, the last edition
appearing in 1905. Her other publications include A Short History of Natu-
ral Science (1876), Botanical Tables for the Use of Junior Students (1877),
Life and Her Children (1880), Winners in Life’s Race; or, the Great Back-
boned Family (1882), Through Magic Glasses (1890), Moral Teachings of
Science (1891), and Insect Life (1901).

Buckley’s avowed aim in The Fairyland of Science is to awaken “a love
of nature and of the study of science” in “young people” who more than
likely “look upon science as a bundle of dry facts” (Buckley 1879, v, 1). In
order to undermine this uninspiring misconception of science, Buckley
draws upon her audience’s love of the magic and imagination of fairy tales.
Science, Buckley promises, tells us about an enchanted natural world that,
like fairyland, “is full of beautiful pictures, of real poetry, and of wonder-
working fairies” (Buckley 1879, 2). To illustrate her point, Buckley draws
attention to the storytelling nature of science in the opening chapter of the
book. “Let us first see for a moment what kind of tales science has to tell,”
Buckley suggests, “and how far they are equal to the old fairy tales we all
know so well” (Buckley 1879, 2). In “Sleeping Beauty” the spellbound in-
habitants of the castle are frozen until the valiant prince kisses the princess
and everything comes to life again. Is there less magic in the scientific tale of
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frozen water, spellbound by “the enchantments of the frost-giant who
holds it fast in his grip,” until a sunbeam kisses the ice and sets the water
free (Buckley 1879, 3)? Or compare the magical powers of the man in the
fairy tale “Wonderful Travellers,” whose sight is so keen he can hit the eye
of a fly sitting on a tree two miles away, to the “wonderful instrument” the
spectroscope, which enables you to tell one gas from another in the far-
distant stars (Buckley 1879, 4). “We might find hundreds of such fairy tales
in the domain of science,” Buckley asserts (Buckley 1879, 5).

The stories of science have an affinity to fairy tales because in nature, as
in fairyland, things happen “so suddenly, so mysteriously, without humans
having anything to do with it” due to the magical actions of invisible fairies
ceaselessly at work. “There are forces around us, and among us,” Buckley
writes, “which I shall ask you to allow me to call fairies, and these are ten
thousand times more wonderful, more magical, and more beautiful in their
work, than those of the old fairy tales” (Buckley 1879, 5-6). The first chap-
ter of The Fairyland of Science deals briefly with the fairies heat, cohesion,
gravitation, crystallization, and chemical attraction. The remainder of the
book is devoted to explaining how the science fairies do their work in na-
ture, particularly in sunbeams, gases, water, sound, plants, coal, and bee-
hives. Buckley insists that any common object, “the fire in the grate, the
lamp by the bedside, the water in the tumbler, . . . anything, everything,
has its history and can reveal to us nature’s invisible fairies” if “touched with
the fairy wand of imagination” (Buckley 1879, 13). Entrance to the fairyland
of science, then, is especially easy for children, who have the “glorious gift”
of imagination that must be cultivated in adults (Buckley 1879, 7).

Despite Buckley’s emphasis on the narrative quality of science, her book
is less “fictional” than Gatty’s Parables or even Brightwen’s anecdotal Wild
Nature. Buckley’s sustained exploration of the analogies between fairies
and natural forces functions more as a hook to capture the interest of her
audience, and less as an element that disturbs the content of the story sci-
ence tells. “With the exception of the first of the series,” Buckley declares in
her preface, “none of them have any pretensions to originality, their object
being merely to explain well-known natural facts in simple and pleasant lan-
guage.” She acknowledges that she has availed herself freely of “the leading
popular works on science” and that all of the material she presents has
“long been the common property of scientific teachers” (Buckley 1879, v).
Furthermore, Buckley refers several times with approval to the works of
scientific naturalists like Tyndall and Huxley, praising the latter in particular
for his ability to get beyond the dry facts of a scientific subject (Buckley
1879, 87, 128, 21, 23).

However, Buckley’s scientific fairy tales present a challenge to the tales
of scientific naturalists, not only in the moral lessons that we are to draw
from them, but also in the teleological message they convey. In a number of
her works, Buckley reinterprets the story of evolution in a way that empha-
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sizes the moral dimensions of the process. The purpose of evolution was
not, as Darwin had argued, merely the preservation of life, it encompassed
the development of mutuality as well (Gates 1997). When Buckley deals
with this theme in The Fairyland of Science, she connects it closely with
the will of God. The mutual adaptation of bees and flowers “teaches the
truth that those succeed best in life who, whether consciously or uncon-
sciously, do their best for others.” This leads her to conclude that from “our
wanderings in the Fairy-land of Science” we “shall learn how to guide our
lives” and we will see “that the forces of nature, whether they are appar-
ently mechanical, as in gravitation or heat; or intelligent, as in living beings,
are one and all the voice of the Great Creator, and speak to us of His Nature
and His Will” (Buckley 1879, 237). Though Buckley is post-Darwinian in
her emphasis on natural law —the invisible fairies are, after all, secondary
natural causes —the world is no less a pre-Darwinian arena of divine design.
Buckley’s fascination with the “wonderful contrivances” in the relationship
between bees and flowers, her perception that everything has a purpose
(even those ancient plants that later became coal in order to make England
great), and her belief that a child who gazes at nature with open eyes “must
rise in some sense or other through nature to nature’s God,” all mark her
out as a part of the natural theology tradition (Buckley 1879, 233, 192, 25).
The wonder of fairyland is the same wonder perceived by the natural theo-
logian.

Though more conventional in his selection of a narrative form, Richard
Anthony Proctor (1837 -88) had no reservations about indulging in daring
speculations on the existence of extraterrestrial life in his many popular
astronomical works. Thousands of members of the public were introduced
to astronomy by Proctor’s writings (Crowe 1986, 377). The youngest son of
a wealthy solicitor, Proctor entered St. John’s College, Cambridge, in 1856,
where he studied theology and mathematics. To pay off a huge debt, in-
curred when an investment failed, Proctor turned to a career in journalism.
Though his literary career was never a resounding financial success, he was
able to develop a writing style that eventually won him recognition from
both professionals and the public. In 1866 he was elected to the Royal As-
tronomical Society, later filling the office of honorary secretary, while his
first major success, Other Worlds Than Ours (1870), was followed by tri-
umphant lecture tours of America and Australasia. His other major works,
all of which were published in three or more editions, include Lessons in
Elementary Astronomy (1871), Light Science for Leisure Hours (1871),
The Sun (1871), The Orbs Around Us (1872), The Moon (1873), and Tran-
sits of Venus (1874).

Proctor catered to the reading public rather than the expert astronomer.
A number of his books were easy-to-follow guides for budding young as-
tronomers, such as A New Star Atlas for the Library, School and the Obser-
vatory (1870), which by 1895 had sold nineteen editions. Proctor stressed



200 Popularizing Victorian Science

hands-on astronomy, for he who takes his astronomy at second hand from
books “may lightly disregard the grand lesson which the heavens are always
teaching, and find only the grotesque and the incongruous, where in reality
there is the perfect handiwork of the Creator.” But the astronomer, Proctor
declared, “imbued with the sense of beauty and perfection which each
fresh hour of world-study instills more deeply into his soul, reads a nobler
lesson in the skies” (Proctor 1870, 158). Proctor therefore saw himself as
leading his readers to God through the lessons of astronomy.

Proctor’s most popular book, Otber Worlds Than Ours, which by 1909
was in its fourth edition, cast his science into a teleological framework.
When considering the glowing mass of Jupiter, which can sustain no life,
readers are invited to find a “raison d’étre,” for Proctor cannot accept the
idea that God would create something for no purpose at all. The “wealth of
design” in Saturn is so striking in Proctor’s eyes that we cannot question but
“that the great planet is designed for purposes of the noblest sort,” though
we may be unable to fathom those divine purposes. And Proctor enthuses
as if he were a Bridgewater Treatise author over the recent discoveries of
science, which “are well calculated to excite our admiration for the won-
derful works of God in His universe” (Proctor 1970, 154, 159-60, 21). Proc-
tor even structured Other Worlds Than Ours along the lines of a cosmic,
post-Darwinian natural theology. The beginning chapters, “What Our Earth
Teaches Us” and “What We Learn from the Sun,” set the didactic tone for
the entire book. Here nature’s lessons concerning God’s intentions and will
are revealed by the telescope, spectroscope, and the other tools of the as-
tronomer’s trade. These first two chapters are a part of the nine-chapter
section on the solar system, which leads into a series of three chapters on
the stars and nebulae, extending the discussion of how God instructs us
through nature to the rest of the universe. The concluding chapter, titled
“Supervision and Control,” is designed to teach the public how to read the
lessons to be found by examining astronomy and the province of God. Proc-
tor’s story is a familiar one — it is the same cosmic story of purpose and de-
sign told by natural theologians, though it is validated by the findings of the
most up-to-date astronomical science (Lightman 1996).

The Reverend John George Wood (1827-89) found that the cosmic
story of natural theology was as appropriate for speaking to a popular audi-
ence of the minuscule wonders of the microscopic world as it was for con-
veying the majesty of the heavens. His Common Objects of the Microscope,
published in 1861, was so popular that it eventually required a third edi-
tion. Wood was a prolific writer whose publications included Bees (1853),
Common Objects of the Sea Shore (1857), The Boy’s Own Book of Natural
History (1860), Animal Traits and Characteristics (1860), The Natural
History of Man (1868-70), Common Motbs of England (1870), Insects at
Home (1872), Insects Abroad (1874), Half Hours with a Naturalist
(1875), Half Hours in Field and Forest (1875), Common British Beetles
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(1875), Commeon British Insects (1882), lllustrated Natural History for
Young People (1887), and The Romance of Animal Life (1887).

Celebrated as a great popularizer of his day for his long list of publica-
tions and his lecturing, Wood was an Oxford man, receiving his B.A. in
1848 andan M.A. in 1851 (Gates 1993, 304). He was appointed to a series of
ecclesiastical and academic posts, including curate of the parish of St.
Thomas the Martyr, Oxford, in 1852, chaplain to St. Bartholomew’s Hospi-
tal in 1856, and reader at Christ Church, Newgate Street, but ill health in
1858 forced him to resign from all three. The success of his voluntary work
with a parish choir led to his appointment as precentor of the Canterbury
Diocesan Choral Union, whose annual festivals he conducted from 1869 to
1875. Wood later took up lecturing as a second profession, delivering a se-
ries of lectures from 1879 to 1888 throughout England and America. His
lectures, particularly the Lowell Lectures at Boston in 1883-84, were re-
nowned for their inclusion of color chalk illustrations (Dictionary of Na-
tional Biography, s.v. “Wood, John George™).

Many of Wood’s books were designed as introductory works to a partic-
ular field of scientific study. Wood’s Common Objects of the Microscope,
like Gatty’s British Seaweeds, is meant to be a catalogue of the basic facts
for the “young and inexperienced observer” (Wood 1861, 37). In the pref-
ace Wood explains that his book has been produced to satisfy “a general
demand” for “an elementary handbook upon the Microscope and its practi-
cal appliance to the study of nature” (Wood 1861, iii). Wood leads his
readers through a series of microscopic observations of vegetable cells in
plant hairs, starch grains, pollen, seeds, and algae, and of animal structures
such as fish scales, insect antennae, feathers, and human skin, nails, bone,
teeth, and muscle. After introducing readers to the different types of micro-
scopes available, Wood instructs them to compare objects they view under
the microscope to the illustrations provided and to check the accuracy of
their observations (see figure 9.2). He then informs the audience of the con-
clusions to be drawn from such an exercise.

Though Common Objects of the Microscope appears to amount to little
more than a list of different images viewed under the microscope, Wood
nevertheless has a tale to tell his audience. It is the story of the divine won-
ders of the microscopic world that exist all around us but, until recently,
remained unknown. Drawings, Wood declares, cannot do justice to the
“lovely structures revealed by the microscope.” Form and color can be indi-
cated, “but no pen, pencil, or brush, however skillfully wielded, can repro-
duce the soft, glowing radiance, the delicate pearly translucency, or the
flashing effulgence of living and ever-changing light with which God wills
to imbue even the smallest of his creatures, whose very existence has been
hidden for countless ages from the inquisitive research of man, and whose
wondrous beauty astonishes and delights the eye, and fills the heart with
awe and adoration” (Wood 1861, iv). In Wood’s eyes, the microscope is a
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Figure 9.2 Plate 6 from Common Objects of the Microscope (Wood 1866?). The illustra-
tions are by Tuffen West.

tool that allows access to a new world of wonders testifying to the exis-
tence and wisdom of God, a new revelation of his immense power.

Such an accessible tool was too important as an aid to faith to be left in
the hands of the professional scientists for use in their private laboratories.
Furthermore, the microscope was not one of those expensive scientific in-
struments that only the wealthy could afford to buy. Wood intended to re-
strict his observations “to that class of instrument which can be readily
obtained and easily handled, and to those supplementary pieces of micro-
scopic apparatus which can be supplied by the makers at a cost of a few
shillings, or extemporized by the expenditure of a few pence and a little
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ingenuity on the part of the observer” (Wood 1861, 1). In the second chap-
ter, on different types of microscopes, Wood goes into great detail on the
least expensive, but most adequate, microscopes and gives tips on how to
construct important apparatus on the cheap. It was not “the wealthiest, but
the acutest and most patient observer who makes the most discoveries,”
Wood affirmed, “for a workman is not made, nor even known by his tools,
and a good observer will discover with a common pocket-magnifier many a
secret of nature which has escaped the notice of a whole array of dilettanti
microscopists in spite of all their expensive and accurate instruments”
(Wood 1861, 7).

In fact, once the amateur was armed with a decent microscope, there
was no telling what important discoveries would result. As long as the ama-
teur had an “observant mind” and the discipline to study “the commonest
weed or the most familiar insect, he would, in the course of some years’
patient labour, produce a work that would be most valuable to science and
enrol the name of the investigator among the most honoured sons of knowl-
edge” (Wood 1861, 5). As encouragement to his readers, Wood recounted
the story of an old lady who, through her study of her own tiny backyard in
the suburbs of London, contributed many “valuable original observations”
to his notebook (Wood 1861, 4). There was no need to have access to a
laboratory or to travel to the ends of the earth for exotic specimens to
study. “So richly does nature teem with beauty and living marvels,” Wood
insisted, “ . . . there is not one who may not find an endless series of Com-
mon Objects for his microscope within the limits of the tiniest city cham-
ber” (Wood 1861, 3). Since the cosmic could be found within all common
objects, anyone could use the microscope to conduct useful research in any
place. Wood’s entire series of books on commonplace objects in nature,
whether they be moths, beetles, insects, or marine life, represents an open
invitation to amateurs to become producers, not just consumers, of knowl-
edge.

Similarly, Agnes Mary Clerke (1842-1907), a late Victorian popularizer
of astronomy, summoned amateurs to contribute to the collection of astro-
nomical data. Astronomy is “the science of amateurs,” Clerke announces,
and “there is no one ‘with a true eye and a faithful hand’ but can do good
work in watching the heavens” (Clerke 1885, 7). Like Wood, Clerke was
convinced that, with her help, the reader’s encounter with nature would
lead “towards a fuller understanding of the manifold works which have in
all ages irresistibly spoken to man of the glory of God” (Clerke 1885, vi).
The daughter of a bank manager with a keen interest in science, Clerke was
educated entirely at home as a child. At the age of thirty-five, she embarked
on a writing career and produced a series of important works, including A
Popular History of Astronomy During the Nineteenth Century (1885),
The System of the Stars (1890), The Herschels and Modern Astronomy
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(1895), Problems in Astropbysics (1903), and Modern Cosmogonies
(1905), that gained her partial admission into the male-dominated astro-
nomical world.

In her Popular History of Astronomy, which reached a fourth edition in
1902 in addition to being translated into German, Clerke explained to the
reading public how the new astronomical information generated by the
spectroscope and camera had revealed a divinely designed universe full of
complexity. A devout Catholic, Clerke perceived the hand of God in the
most spectacular astronomical phenomena. Whether it be the evolution
of the planets, whose growth is guided “from the beginning by Omnipo-
tent Wisdom”; or the “sequence of Divinely decreed changes” by which
nebulae are transformed into star clusters; or even gigantic galactic rifts of
starless space, wherein “Supreme Power is at work in dispersing or re-
fashioning” star clouds, Clerke saw the hand of God (Clerke 1885, 348;
1905, 297; 1903, 541). Though the picture of the cosmos emerging from
the “new astronomy” of the late nineteenth century emphasized complex-
ity and inexhaustible variety, Clerke nevertheless asserts that no matter
where the telescope is pointed, it reveals the same pattern of design in the
limitless regions of space that was so evident on the earth (Clerke 1885,
24). Even at the end of the nineteenth century, the natural theology tradi-
tion within popular scientific works was perpetuated by Clerke.

Clerke had no interest in experimenting with narrative form. Her schol-
arly works, written from the impersonal, objective point of view, imitate
the form adopted by professional scientists. Clerke’s high standing within
the astronomical community, relative to other popularizers, also can be at-
tributed to her attempt to interpret the larger meaning of recent astronomi-
cal discoveries to the professional astronomers themselves. Though
contributing no original research, Clerke took the discoveries of isolated
specialists and synthesized them. In her later works, Clerke often ended her
review of the most recent research in a particular area with suggestions on
the future work to be done by astronomers to answer the remaining ques-
tions. For some astronomers, like Richard A. Gregory, Norman Lockyer’s
protégé and assistant editor of Nature, Clerke represented a major prob-
lem. When Clerke began to work on projects that were less accessible to a
popular audience and more technical in nature, Gregory wrote a series of
vicious attacks on her scientific credentials in Nature pointing to her gen-
der as grounds for refusing to take her work seriously. In presuming to in-
struct the experts as to the direction of their research, Clerke had, in
Gregory’s mind, crossed the line separating female popularizers of science
from male professionals (Lightman 1997).

Two important observations have emerged from our study of Victorian
popularizers of science. First, the question of who should participate in the
making of science was still unresolved during the Victorian period. As Anne
Secord has demonstrated, “the contest over science in the early nineteenth
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century was a contest about who could participate and on what terms” (A.
Secord 1994, 299). By the mid-nineteenth century, popular science was be-
coming increasingly marginalized, and clergymen, women, artisans, and
“nonprofessionals” in general were excluded by professionals. But science
continued to be contested territory in the latter half of the nineteenth cen-
tury. Wood'’s invitation to his readers to engage in the production of scien-
tific knowledge is a theme lying latent in the works of popularizers, though
participation in science likely meant something different to each of them.
Do-it-yourself guides like Gatty’s British Seaweeds, Proctor's New Star
Atlas and Wood'’s entire series on common objects and animals encouraged
the reader to actively observe nature and become familiar with basic scien-
tific facts. But only Wood strongly encouraged his readers to seek out new
knowledge. Popular science periodicals, in particular, mechanics’ maga-
zines and natural history periodicals, also encouraged amateur scientific ac-
tivity (Sheets-Pyenson 1985, 553-54). The immensely successful English
Mechanic, for example, a cheap mass-circulation science journal founded
in 1865, was run cooperatively with its largely working-class readers, who
used the pages of the publication to exchange views and information on a
wide range of topics (Brock 1980, 111-13). The number of women en-
gaged in popularizing science in the latter half of the nineteenth century is
also indicative of the continuing efforts of marginalized groups to be a part
of the scientific world. Buckley and Clerke accepted the traditional respon-
sibility of women to educate and teach morality to the uneducated and the
young, but both also represent a new confidence among women popu-
larizers of science in their ability to speak with authority and to make con-
tacts with leading scientists (Gates 1993, 298). But by the end of the
century women began to lose their status as popularizers, not only because
male popularizers perceived them as competitors, but also because of the
introduction of natural history education into the schools, which reduced
the need for science books in the home (Gates 1993, 305).

The unresolved question of who participates in the making of science
was raised by popularizers in tandem with a second concern about what
kinds of stories should be told about nature. For professional scientists, the
answer was clear. The story should describe the operation of nature accord-
ing to secondary law, particularly the law of evolution, avoiding all refer-
ence to supernatural causes. Professionals, like Huxley, Tyndall, and
Herbert Spencer all tried their hand at writing popular works. Perhaps the
most famous attempt at codifying and popularizing scientific knowledge in
a systematic fashion to a wide reading public, The International Scientific
Series, appeared in the United States and five European countries in over
120 titles between 1871 and 1910. Written for the most part by professional
scientists, directed in its early years by an advisory committee composed of
Huxley, Tyndall, and Spencer, and devoted, particularly in the eighties, to
exploring the wider implications of evolutionary theory, the series stands
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as a monument to the efforts of professionals to control the public’s under-
standing of modern science (MacLeod 1980). Popularizers like Gatty,
Brightwen, Buckley, Proctor, Wood, and Clerke rarely sought to engage
professionals in controversy, but they were not passive conveyors of the
story of scientific naturalism. Their emphasis on the teleological, aesthetic,
moral, and divine quality of nature connects them to the earlier natural the-
ology tradition. Their alteration of the story told by scientific naturalists was
not the result of ignorance or simplification—it was an intentional re-
fashioning of recent scientific discovery into a form full of meaning for their
audience. Competing interpretations of the cosmic significance of science
were offered by popularizers committed to natural theology and popu-
larizers and professionals grounded in scientific naturalism.

Perhaps it is more accurate to characterize the competition as existing
between two groups of professionals, professional scientists and profes-
sional writers. Cross has analyzed the formation of writers into an occupa-
tional group during the nineteenth century (Cross 1985). As the mass
reading public grew in numbers, it was possible for more and more “com-
mon writers” to make a living in the publishing industry. Certainly Gatty,
Proctor, and Clerke devoted much of their time to their craft and depended
heavily on their writing as an important source of their total income. They
and the countless writers who supplied newspapers and journals with end-
less copy on scientific topics saw themselves as professional writers and
therefore could draw strength from their link to the profession as a whole.
The professionalization of science took place during the same period. The
clash between two groups of recently established professionals may there-
fore be an important factor in the relationship between scientists and popu-
larizers of science.

Scholars have barely scratched the surface in their attempts to under-
stand the popularization of Victorian science. We still know very little
about the major popularizers. Books, of course, were only one medium for
the popularization of science. We need to know far more about how sci-
ence was popularized during the Victorian period in magazines, journals,
textbooks, children’s literature, encyclopedias, and newspapers, and we
need to go beyond the written word to popular lectures, museums, fairs,
and exhibitions. But even so, concentrating on the thoughts and methods
of the popularizers does not bring us into direct contact with the audience
for whom these popularizations of science were intended. How did they
read the message directed at them, and how was the message read and ap-
propriated in different ways in different local settings by different social
groups, whether they be aristocratic, middle class, or working class? This
would lead us to examine the relationship between the popularization of
science and elite and popular science.

In the sixth lecture of her Fairyland of Science, Buckley instructed her
readers on “The Voices of Nature and How We Hear Them.” Nature speaks
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to us, Buckley asserts, through sound waves, in a voice that “is sharp or
tender, loud or gentle, awful or loving” (Buckley 1879, 159). Listen to these
voices, Buckley advises the reader, “and ponder how it is that we hear
them” (Buckley 1879, 166). Though Buckiey has been dealing here with the
physics of sound and the physiology of the human ear, her book, and the
books of the other popularizers, are intended to be “voices of nature.”
The popularizers claimed, as did the professionals, to speak for a mute na-
ture, or at least to interpret the true meaning of what seems to be a cacoph-
ony of noise for the reader whose ears are not properly attuned to the
voices of nature. But behind these voices, Buckley and the others heard the
“voice of the Great Creator” (Buckley 1879, 258). The voices of nature spoke
to them of God’s purpose, of his moral and natural lJaws, and of the place of
humanity in the grand scheme of things. Their books were therefore de-
signed to be reflections of the second revelation of God’s will in nature, of
the wonder to be found in the limitless heavens as well as the tiniest mi-
crobe, as Brightwen put it, “lessons in parables,” or as Gatty says, “lessons
of analogy.” The cosmic stories of these popularizers testify to the continu-
ing importance of religion to the reading public in the latter half of the nine-
teenth century and the belief that science was still an aid to faith, no matter
what the Huxleys, Tyndalls, or Darwins said to the contrary.

Bibliographical Note

The best theoretical and historiographical studies on the concept of popu-
larization of science in general are Whitley (1985), Hilgartner (1990), and
Cooter and Pumfrey (1994). No published account of the popularization of
science in nineteenth-century England exists. However, two dissertations
focus on specific periods, Kitteringham (1981) from 1800 to 1830, and Hin-
ton (1979) from 1830 to 1870. For information on Huxley, a professional
scientist who was also an important popularizer, see Jensen (1991), Paradis
(1978), and Block (1986). MacLeod (1980) explores the role of The Inter-
national Scientific Series in popularizing the scientific naturalism of pro-
fessional scientists. Myers (1985) looks at the career of a particular
scientific metaphor within popular writing and culture in his essay on
nineteenth-century popularizations of thermodynamics, which includes
sections on such professional scientists as Tyndall, Kelvin, James Clerk
Maxwell, and Balfour Stewart.

Moving on to the “nonprofessional” popularizers, Robert Chambers and
his vastly popular Vestiges of the Natural History of Creation (1844) are
examined in Hodge (1972), Millhauser (1959), J. Secord (1989, 1994), and
Yeo (1984). In her book on Mary Somerville, Patterson (1983) focuses on
another significant popularizer from the first half of the century. Useful sec-
ondary sources on the popularizers discussed in this chapter include Drain
(1994), Katz (1993), Maxwell (1949), and Rauch (1997) on Gatty, Lightman
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(1997) and Briick (1991, 1993, 1994) on Clerke, Lightman (1996) on Proc-
ter, and Gates (1997) on Buckley. There are a few short studies that deal
with several popularizers by looking at a particular aspect of the populariza-
tion of Victorian science. Gates (1993) examines the way female popu-
larizers retold the story of science, touching on Margaret Bryan, Jane
Marcet, Buckley, Alice Bodington, Wood, and Brightwen. Myérs’s (1989)
essay on scientific dialogues for children and women investigates Maria
Edgeworth, Kingsley, and Ruskin.

As Myers (1994) points out, science existed in many forums and forms
during the nineteenth century, not just in books. However, scholars are
only beginning to explore these various forums. The popularization of sci-
ence in periodicals has received attention from Sheets-Pyenson (1985) and
Broks (1988, 1990, 1993), while Brock (1980) has drawn attention to the
development of commercial science journals. Yeo’s essay on encyclope-
dias (1991) does not address the popularization theme directly. The theme
of science and its publics, which is closely connected to the issue of popu-
larization, has also generated some interest. Shapin (1990) delivers a useful
overview of the relationship between science and the public in the West
from the seventeenth century to the present. Turner’s (1993) chapter on
public science in Britain from 1880 to 1919 dwells on the body of rhetoric,
argument, and polemic produced by professional scientists to persuade the
public or influential sectors thereof that science was worthy of support.
Finally, Topham (1994) is one of the few who attempts to move from the
authors of popular scientific works to their readers.
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Science and the Secularization
of Victorian Images of Race

DOUGLAS A. LORIMER

Victorian images of race were diverse in their origin and complex in their
meaning, yet histories of scientific racism often underestimate that com-
plexity. Studies of scientific racism seek to account for biological determin-
ist explanations of racial inequality within Victorian science, whereas
works on nineteenth-century racism attempt to account for the role of sci-
ence within an ideology shaped by the broader cultural and political con-
text. This latter approach seeks to establish the historical conditions that
were conducive to the dissemination of racism and looks to a rather differ-
ent range of sources to trace the form and chronology of the influence of
science on popular images of race.

Within the history of science, the origins and institutional foundation of
a pervasive scientific racism is most commonly identified with the 1850s
and 1860s. The intriguing contest of personalities and ideas associated with
the birth pangs of anthropology and the new Darwinian synthesis also wit-
nessed the emergence of theories of the inequality and separate origins of
human races that challenged the received Christian orthodoxy of the com-
mon origin and common nature of human beings. In identifying the origins
of modern racism with these ideas derived from the natural sciences, histo-
rians, either explicitly or implicitly, claim a significant influence for an elite,
but nonetheless limited, circle of intellectuals. Questions of intellectual in-
fluence are notoriously difficuit to answer, and yet if we dodge this issue,
we run the risk of a selective Victorianism that presents a distorted picture
of nineteenth-century racism. The logic of biological determinism may be
less important than the transformation of what the Victorians viewed as
sentiment and what they viewed as knowledge. To come to a fuller under-
standing of the complexity and power of scientific racism, it needs to be

The author is indebted to the following archives for permission to cite sources: the Anti-
Slavery Papers, Rhodes House, Oxford; College Archives, the Library, University College Lon-
don; the Huxley Papers, Imperial College, London; Archives of the Royal Anthropological In-
stitute, London. Funding for research and travel was provided by Wilfrid Laurier University.
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considered as part of the broader cultural and social process of “seculariza-
tion” (Chadwick 1975; Heyck 1982).

I. Racial Stereotypes in Scientific Discourse

The flourishing field of cultural and literary analysis of colonial discourse
has added greatly to our understanding of the binary connection between
the stereotyped attributes assigned to the colonial other and the identity of
the Victorian self. Much of this literature, born of the postmodern linguistic
turn and seeking the source of the fetishism of the stereotypes in the psy-
chology of the observer, stresses the continuity of racism over time
(Brantlinger 1988; Said 1985, 1993; J. Richards 19894; Gilman 1985; Mal-
chow 1993; R. Young 1990; Kovel 1988; Gay 1993, 68-95). Historical
studies are premised on the study of change over time and in the case of
nineteenth-century scientific racism explore how developments in science
effected changes in the Victorian discourse on race.

From the 1830s through to the 1870s, Victorian racial discourse took
place within 2 common context in which scientific papers presented at
learned societies were indistinguishable from the books and articles seek-
ing to address an educated public. The Royal Geographical Society spon-
sored travels of exploration, most notably the quest for the source of the
Nile, and upon their return, travelers first presented papers to learned soci-
eties, and those presentations later appeared as chapters in their best-
selling travel accounts (R. M. Young 1985; Helly 1969; Livingstone 1984,
1992; Stafford 1989). Pride of place as men of science went to the medical
practitioners with an interest in comparative anatomy. The purpose of
their studies was to establish a correlation between anatomical features and
mental traits and social behavior. In this task, the comparative anatomists
were dependent upon the context of the common culture. They presumed
that the psychological traits and social behavior of various races, as encap-
sulated in commonplace stereotypes, were known. The “new knowledge”
they hoped to establish was the correlation of these traits with particular
anatomical features.

Racial stereotypes derived their power and utility from their ambiguous
and even contradictory character, as in the common depiction of colonized
peoples as having the attributes of children and of savages. This ambiva-
lence was particularly evident in early Victorian abolitionist and missionary
literature inspired by evangelical Christianity. Exploiting the symbolism of
black and white, this literature delighted in the polarities of good and evil. It
depicted the sinful and degraded condition of peoples defined as savages
and yet held forth the possibility of a spiritual conversion that allowed these
same savages to express an innate Christianity. In a more secular form, this
duality persisted in juvenile adventure stories appearing in popula