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Science and the environment:

New agendas for the history of science?

PETER J. BOWLER

The appearance of a British Society for the History of Sciences monograph
devoted to the environmental sciences prompts me to offer the following
reflections on the emergence of this topic as a potential theme in the disci
pline's future development. These reflections arise from a significant change
in my own interests, initiated (I must confess) by a commission to write an
introductory-level survey of current thinking on the development of the
environmental sciences. 1 Coming from a background in one of the long
established fields that has traditionally been regarded as the key area in the
history of science - the rise of evolution theory and the so-called 'Darwin
ian revolution' - 1 have been forced to widen the scope of my reading
extensively in order to have any hope of providing an overview of what is
only just emerging as a topic of central importance. My efforts to expand
into this new area have made me acutely conscious of the extent to which
our work is determined by preconceived ideas about what should count as
'mainstream' history of science.

The decision to recognize a distinct category of sciences dealing with the
environment has been prompted in recent decades by the general public's
growing awareness of the threat posed by modern technology to the earth
and its inhabitants. Scientists such as Jim Lovelock have responded to the
resulting social pressure by seeking ways to break down professional barri
ers and create a new kind of science which will study the complex interac
tions between the different facets of the physical and organic environment.'
Many scientists themselves find it difficult to adjust to the new categories
that environmentalists wish to impose on our study of nature. Historians
will face similar problems ofadjustment: the disciplinary boundaries that we
have inherited will no longer apply in a future world in which people will
ask different kinds of questions about the past. 1 suspect that there are many
historians of science who will welcome the examination of our discipline's
priorities that will result from the attempt to reconcile ourselves to the new
situation.

I This has appeared in the UK as The Fontana history of the environmental sciences (London,
199') and will be published in America as The Norton history of the environmental sciences.

2 See James Lovelock, Gaia: A new look at life on earth, Oxford, 1987.
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But why should an outsider - an environmentalist, for instance - concern
him or herself with the internal problems of a small group of specialized
historians? The very fact that science itself is now changing its priorities
alerts us to the fact that the existing state of science is an historical artefact.
We think about science in a certain way because we have been taught to do
so by the past. Anyone concerned with the present state of science needs to
know something about its past development, and historians believe that they
have skills which may prevent the kind of oversimplifications that so often
creep in when scientists, or people with a particular concern about science,
create a view of the past to serve their own interests. If outsiders wish to
make use of our skills, it may be worth their while to consider for a moment
the process by which historians - who are constantly rethinking their exist
ing models of the past - tackle this latest problem.

When I first began to study the history of science in the mid 1960s it
would have been very difficult to work explicitly on what would now be
called the 'environmental sciences'. Students were directed into a group of
topics pre-selected by the very fact that they were being used to put the
discipline onto the academic map. This group included the 'Darwinian revo
lution', but it did not include the environmental sciences, even though many
of the issues we were encouraged to study represented alternative cross
sections through areas that would now be included in that category.

The suggestion that we should now think more carefully about these
sciences dealing with the environment goes far beyond the mere addition of
'the rise of ecology' to the original list of favoured topics in the history of
science curriculum. That list was constructed because the various modern
sciences wished to higWight particular episodes as crucial to the develop
ment of the scientific world view. These episodes were endowed with even
greater significance if, like the Darwinian revolution, they could be related to
important changes in Western culture as a whole. But evolutionism may also
be viewed as a theme linking many different branches of the environmental
sciences, and from this perspective we may wish to ask a very different set
of questions about its role. Changes in modern perceptions may thus help us
to reassess our priorities in defining areas of historical research, offering
fruitful new approaches to traditional topics in addition to suggesting new
areas in which to work.

Such changing perceptions do not, however, arise purely in response to
external pressures. Developments have taken place within the history of
science which have undermined our reliance on the traditional sequence of
conceptual revolutions. Historians have become more aware of the way in
which the development of science has been shaped by professional con
straints and opportunities, and these factors are well illustrated in the emer
gence of the various branches of science dealing with the environment. This
awareness deflects attention away from some of the traditional concerns
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with great theoretical initiatives, or at least forces us to reconsider the impact
of those initiatives. At the same time, historians concerned with the con
straints imposed by scientific disciplines are becoming more sympathetic to
the kind of history done by working scientists. Although approaching the
issues from opposite directions, historians and scientists may find common
ground in studying the interaction of empirical and social factors in the
development of many specialized areas that would once have been left to
'internalist' history.

The recent popularity of environmentalism marks a dramatic shift in
popular attitudes towards nature, although similarly holistic views have a
long history among intellectuals. Western culture - and hence Western
science - has been influenced by a wide variety of different philosophies of
nature. The history of the environmental sciences is not co-extensive with
the history of attitudes and behaviour towards the environment, but the
cultural background cannot be ignored if we are to make sense of those areas
of science that deal with the environment. Historians of science must take
note of the fact that their studies will be read by scholars and activists who
have a much more general interest in the human race's interaction with the
natural world. We must be prepared to deal with the demands of those who
expect the history of science to play a role in the modern debates.

History enlightened by an environmentalist awareness will reveal the ex
tent to which science was shaped by the demands of a society determined to
control nature. But historians have become increasingly suspicious of efforts
to portray the past in terms of heroes and villains. The majority of them are
unlikely to condone the setting up of an oversimplified image in which most
scientists are dismissed as rabid materialists bent on the destruction of na
ture. We shall see that studies of the history of ecology, for instance, have
found little evidence to suggest that this science was founded as an environ
mentalist alternative to mainstream science. After surveying some actual and
potential changes within the history of science itself, I shall offer some
reflections on the role that history may play in the wider debate on how our
civilization came to dominate, and ultimately to threaten, the environment.

What are the environmental sciences?

Lovelock's approach requires the breakdown of barriers that have hitherto
separated a number of scientific disciplines. His holistic study of the earth
and its biosphere stresses the interactions between a wide range of processes
operating within and between the earth's physical environment and the
living things which make use of the planet's physical resources and the sun's
energy. If we accept this range of processes as the subject matter of the
'environmental sciences', we must unify several fields of study traditionally
included within the earth and the life sciences. A sceptic might well ask why
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historians should feel the need to respond to such an initiative. Even assum
ing that it makes sense to unify these sciences in our modern situation,
would it not be anachronistic to impose such a unity artificially upon past
eras when more rigid disciplinary boundaries were taken for granted? His
torians must be careful not to be sucked into a search for the 'forerunners'
of modern ecology based on the assumption that any earlier study of natural
interactions must have been based on current values.

Ecology is clearly a central theme of the environmental sciences, yet arti
cles on the history of ecology appear routinely in the Journal of the history
of biology without anyone complaining that we ought to create a Journal of
the history of the environmental sciences to receive them. From such a tradi
tionalist perspective, ecology is merely a branch of biology with clear links
to other areas such as taxonomy and evolution theory. Similarly, the fact that
evolution theory seeks to explain the diversity of life on earth in terms of
how populations adapt to different environments does not justify separating
it from the life sciences and including it within the environmental category.

The same point could be made with respect to the earth sciences. Histo
rians have been studying the development of geology for years now, and
have even treated the emergence of a specialized professional group of geolo
gists as a major theme. Environmentalists would destroy that unity by de
manding that certain areas of geology which deal with the forces shaping the
earth's surface should be transferred to their own area, leaving other
branches such as stratigraphy behind. To impose such a division on the past
would make the historians' job impossible because it would require the
erection of artificial barriers between subjects which we know were closely
linked at the time.

It would certainly be inadvisable for historians to create an artificial cat
egory for the environmental sciences in their study of the past. But are we
quite certain that the pre-existing disciplinary boundaries are a good model
for the whole history of science? Ecology may be a branch of biology, but
the concept of a distinct branch of science known as 'biology' has turned out
to be highly problematic in historical terms) The old study of natural his
tory from which biological taxonomy emerged reflected a desire to compre
hend the diversity of the natural world which was only loosely related to the
'medical' side of what we should now call the life sciences. Evolution theory
has to mediate between the internal biology of the organism (genetics and
individual development) and external factors (the interaction between
populations and their environment). If biology (or the life sciences) repre
sents an artificial category, perhaps it makes just as much sense to treat
ecology and evolution theory as branches of the environmental sciences.
Recognizing other possible categorizations does not necessarily mean that

) See ]oseph A. Caron, '''Biology'' in the life sciences; A historiographical contribution,'
History of science, (1988) 26, pp. 223-68.
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we must throwaway the old ones, only that we must be prepared to admit
a multiplicity of ways in which the past may be understood.

The same is true for the earth sciences. There are certain aspects of geol
ogy which seem to cry out for inclusion in the environmental sciences since
they deal with the processes which have shaped, and are still shaping, the
earth's surface. Historians of the environmental sciences will simply have to
accept that these aspects of geology cannot be understood without reference
to other areas, such as the construction of the stratigraphical column, which
do not seem quite so relevant to their immediate interests. The great advan
tage of admitting an alternative categorization of the earth sciences is that it
facilitates a trend that is already underway towards recognizing that geology
has never existed in isolation. The earth sciences include oceanography and
meteorology too, disciplines neglected by historians until very recently. As
I shall suggest below, study of earlier periods will reveal levels of interaction
between these branches of the earth sciences that allow them to fit comfort
ably under the environmental umbrella. Again, we need a multiplicity of
categories, not a simple replacement of the old by the new.

Changing fashions in the history of science

The extent to which the history of science has been dominated by 'indus
tries' focusing on particular episodes - often the work of individuals who
have been identified as the 'heroes of discovery' - is now increasingly
recognized. We have tended to specialize in the great theoretical revolutions,
especially those which challenged the traditional Christian world view and
opened up new areas to rational investigation. This emphasis on conceptual
innovation has tended to marginalize other aspects of science and has de
flected attention away from those areas which did not seem to be undergoing
any revolutionary development. In the last decade or so this framework has
begun to break down as a result of internal tensions which have convinced
many historians of the need to look more closely at the social and opera
tional context within which scientific knowledge is generated. These changes
have altered our perspective in a way that facilitates the move toward recog
nizing the environmental sciences as a legitimate category. At the same time,
however, external pressures identical to those affecting the scientists them
selves have created a demand for the history of the environmental sciences to
be recognized as a legitimate area of study.

Over a decade ago the British Society for the History ofScience published
a monograph edited by LudmillaJordanova and Roy Porter entitled Images
of the earth: essays in the history of the environmental sciences.4 The title
indicated a desire to promote the environmental sciences as an object of

4 1. Jordanova and R. S. Porter, eds., Images of the earth: Essays in the history of the
environmental sciences, Chalfont St Giles, 1979.
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study, but the lead does not seem to have been followed up. Indeed, most of
the articles in this book could have been published quite easily in a more
conventional format. There was little effort by the authors to identify the
environmental sciences as a distinctive area of study based on hitherto
unstudied relationships between the sciences. Perhaps the time is now ripe
for a more concerted effort to move the history of science in the direction
indicated by the title of this volume.

The traditional models of history favoured until recently have shaped our
imagination in many different ways. The concentration on the Darwinian
revolution is a case in point. The advent of evolutionism was identified as a
key area of study because it symbolized a major conceptual development
within modern science and culture. There was a strong tendency to empha
size those discoveries (especially Darwin's discovery of natural selection)
which have come to be seen as the foundation stones of modern evolution
ism. Historians also tended to focus on those aspects of the Darwinian
debate which highlighted the supposed conflict between science and reli
gion, or the possible ideological dimensions of Darwinism. Even within the
history of biology, the emphasis on Darwinism had a host of consequences.
It dictated, for instance, a switch of emphasis around 1900 from the old areas
of 'natural history' to the new science of genetics as the next phase in the
main line of development. Palaeontology and biogeography, widely seen as
crucial in the era of Darwin himself, were suddenly left aside as though they
had nothing else left to offer once the fact of evolution had been established.

Such centres of attention had their satellites too: it is difficult to escape the
feeling that the concentration on the 'uniformitarian-catastrophist debate' in
the history of geology was prompted by the feeling that this debate was a
prelude to the Darwinian revolution in biology. In both cases, the presumed
significance of the episode was based on the assumption that the
uniformitarian and Darwinian theories had played key roles in the emanci
pation of science from old-fashioned religious values. The old idea of a 'war'
between science and religion predisposed historians to concentrate on cer
tain episodes which could be presented as major campaigns in the war, while
scientists actively encouraged the study of individuals who could be high
lighted as the founders of important modern theories.

We now tend to dismiss these accounts as 'Whig history' in which the past
has been manipulated to fit modern values. Detailed studies of how new
theories were introduced have forced us to question the old technique in
which certain forward-looking individuals were singled out for praise, while
all who opposed them are identified as the enemies of rational thought. More
important, we have begun to realize the extent to which the various sciences
were developing independently of the great theoretical debates picked out
by hindsight. The study of how science was actually practised, and of the
social groupings that emerged to facilitate and legitimize the acquisition of
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scientific knowledge, has forced us to reappraise the whole framework
within which the history ofscience was studied. I want to argue that in many
ways, these changes make it easier for us to appreciate the potential value of
using the 'environmental sciences' as an alternative cross-section through the
earth and the life sciences.

The earth sciences

The old interpretation of the uniformitarian-catastrophist debate was under
mined by Reijer Hooykaas, Martin Rudwick and others who showed that
the catastrophists should not be regarded as villains obstructing the develop
ment of geological theory.5 But recent work is transcending such myths in
an even more fundamental manner, breaking down the old categories and
opening up the possibility of creating entirely new models for the develop
ment of science. Rudwick and a number of other scholars have revealed the
extent to which the image of the uniformitarian-catastrophist debate has
imposed artificial constraints on our interpretations of nineteenth-century
geology. These historians are now exploring developments which took place
independently of the debate over the rate ofgeological change.6 Their studies
of the interaction of fieldwork, theory and professional interests has pro
vided a new framework for understanding the history of geology - a frame
work which may help future historians to treat geology as a branch of the
environmental sciences rather than a battleground in the war between sci
ence and religion.

Significantly, many late-nineteenth-century developments in the earth
sciences have received little attention. Mott T. Greene's book has surveyed
a range of ongoing debates that have been largely ignored because they were
not associated with wider cultural issues, although they were of fundamental
concern to the geologists of the time.7 Precisely because there were such
extensive internal debates, these topics may offer fertile pastures for histori
ans interested in the functioning of geology as a discipline. Here the so
called 'internal' history of the scientist interested in the origins of his or her

j R. Hooykaas, Natural law and divine miracle: The principle of uniformity in geology,
biology and history, Leiden, 1959; M, J. S, Rudwick, 'Uniformity and progression: Reflections
on the structure of geological theory in the age of Lyell', in Duane H, D, Roller, ed" Perspec
tives in the history of science and technology, Norman, Oklahoma, 1971, pp. 2°9-27.

See also Nicolaas A. Rupke, The great chain of history: William Buckland and the English
school of geology, Oxford, 1983.

6 Rudwick, The great Devonian controversy: The shaping of scientific knowledge among
gentlemanly specialists, Chicago, 1985; lames Secord, Controversy in Victorian geology: The
Cambrian-Silurian debate, Princeton, 1986; David Oldroyd, The Highlands controversy: Con
structing geological knowledge through fieldwork in nineteenth-century Britain, Chicago 1990,

7 MOIt T. Greene, Geology in the nineteenth century: Changing views of a changing world,
lthaca, NY, 1982,
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own discipline may fruitfully interact with the historian's greater awareness
of the social pressures acting within the scientific community. The success of
the journal Earth sciences history suggests that this kind of interaction is
beginning to bear fruit.

The only episode in the later history of the earth sciences that has attracted
wide attention is the emergence of the theories of continental drift and plate
tectonics.8 Here the incentive has been the opportunity to analyse a major
conceptual revolution, and several of the most recent studies explicitly use
this episode to test rival interpretations of how new theories are produced
and disseminated. But this application of hindsight has produced a very
distorted image of the early-twentieth-century earth sciences. The debate
over Alfred Wegener's theory of continental drift has been analysed in con
siderable detail because the theory seemed to anticipate a key element of
modern mobilism. Other areas of debate within the earth sciences - which
attracted far more attention at the time, and which may be of considerable
interest to modern scientists - have been ignored by historians because to
study them would smack too strongly of a narrow, internalistic approach.
There was, for instance, a controversy over the formation of granite, which
has so far received no attention from historians.

One factor that emerges in all discussions of the twentieth-century revo
lution in the sciences is the increasing role played by new disciplines such as
geophysics and oceanography. As historians become more aware of the
changing social structure of the scientific community in the area of earth
sciences, they may perhaps become more willing to take note of the wide
spread interest expressed by the scientists themselves in the historical back
ground to these disciplines. There have been regular congresses on the
history of both geophysics and oceanography organized by the scientific
communities, and there are now signs that professional historians are begin
ning to get more deeply involved in this kind of activity. In a forthcoming
commentary, Eric L. Mills outlines the difficulties that have attended the
creation of a forum for discussing the history of oceanography, but points
out the opportunities that may be offered by such an interdisciplinary area
of science.9 Precisely because they are interested in how social and profes-

8 Anthony Hallam, A revolution in the earth sciences: From continental drift to plate tecton
ics, Oxford, 1973 ; William Glen, The road to Jaramillo.' Critical years ofthe revolution in earth
sciences, Stanford, 1982; Robert Muir Wood, The dark side of the earth, London, 1985; H. E.
Le Grand, Drifting continents and shifting theories.' The modern revolution in geology and
scientific change, Cambridge, 1988; and John A. Stewart, Drifting continents and colliding
paradigms.' Perspectives on the geoscience revolution, Bloomington, Indiana, 1990.

9 Eric L. Mills, 'The hiStorian of science and oceanography after twenty years', forthcoming
in a special issue of Earth sciences history devoted to oceanography. A Newsletter on the
history of oceanography is now available from Mills (Department of Oceanography, Dalhousie
University, Halifax, NS, Canada). The Fifth International Congress on the History of Ocea
nography is now in preparation. There are two older histories of oceanography: Clarence P.
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sional factors influence the study of nature, historians of science can now
make common cause with scientists interested in the internal functioning of
their own disciplines in a way that was not possible when attention was
focused on the big revolutions in scientific thinking.

Mills's comments on the difficulties which have had to be overcome to
create a historical discipline focused on oceanography force us to confront
the way in which the original structure of the history of science was shaped
by preconceptions about which areas of science constituted appropriate top
ics for study. There are a number of sciences which, because of their inter
disciplinary nature, or because they were perceived as being on the fringes of
'real' science, were at one time avoided by professional historians. Oceanog
raphy and meteorology are two such sciences - and it is interest.ing to note
that the latter area has now also begun to attract some attention. Io Perhaps
the most obvious example of a topic that has been excluded from most
surveys of the history of science is geography. David Livingstone had made
a plea for the closer integration of the history of geography - an active
discipline in its own right - and the history of science. 11 By focusing on the
environmental sciences as a topic worthy of study, we may be able to bring
about the integration of a whole range of important, yet hitherto ignored,
topics into mainstream history of science.

The life sciences

From the environmentalist perspective, of course, there is no sharp dividing
line between the earth and the life sciences. Oceanography includes the
biology of the oceans, just as geology includes the study of processes which
shape the evolution and migration of terrestrial organisms. My use of the
phrases 'earth sciences' and 'life sciences' as section headings indicates only
the different directions from which historians will begin to study the envi
ronmental sciences, not a rigid distinction that must be preserved within the
new field.

Idyll, ed., Exploring the ocean world: A history of oceanography, New York, 1969; and
Margaret B. Dean, Scientists and the sea, I550-I900: A history of marine science, New York,
1971. Biological oceanography has received up-to-date treatment from Eric L. Mills, Biological
oceanography: An early history, I 870-I960, lthaca, NY, 1989. The American Geophysics
Union is issuing series of volumes collecting papers on historical matters, see C. Stewart
Gilmor, ed., History of geophysics, Washington, 1984, 1986.

10 Robert Marc Friedman, Appropriating the weather: Vilhelm Bjerknes and the construction
of modem meteorology, Ithaca, NY, 1989; also James Fleming, Meteorology in America, I 800
I870, Baltimore, 1990.

rr David Livingstone, 'Science, magic and religion: A contextual reassessment of geography
in the sixteenth and seventeenth centuries', History of science, (1988) 26, pp. 269-94. On later
developments see Margareta Bowen, Empiricism and geographical thought: From Francis Bacon
to Alexander von Humboldt, Cambridge, 1981.
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Even within the conventional framework of the history of the life sci
ences, however, we have begun to see changes that may facilitate the rear
rangement of priorities. Here again we are confronted by a tension between
two levels of historical interest which is now beginning to dissipate. There
have always been people interested in the history of natural history, and in
the origins and development of the various specialized sciences which
emerged to describe and classify the branches of the animal and vegetable
kingdoms. J2 Professional historians of science have concentrated instead on
major theoretical revolutions such as the advent of evolutionism. We are all
aware of Darwin's work on biogeography, his interest in South American
fossils, and his pioneering study of the barnacles. Yet the number of good
surveys of the general history of biogeography and palaeontology is rela
tively smalj,I3 while studies of detailed debates in taxonomy are virtually
non-existent. Significantly, those studies that we do possess tend to break off
once the triumph of Darwinism seems assured, as though later developments
in areas such as palaeontology would be of interest only to specialists. In the
late nineteenth century, historians of biology have traditionally switched
their attention to the laboratory-based sciences which would eventually
solve the problem of heredity and complete the Darwinian revolution.
Those disciplines which belong more to the category of the environmental
sciences fall into the background because it is assumed that they no longer
have anything to contribute to the theoretical debate.

I have long urged the need to gain a broader perspective on the 'Darwinian
revolution' by searching for inputs from non-Darwinian evolutionary theo
ries. '4 Many of those inputs come from precisely those areas of the life
sciences ignored by the traditional historiography of post-Darwinian evolu
tionism. I now suspect that instead of looking for theories to categorize as
Darwinian or anti-Darwinian, we would be better employed trying to put
together an overview of the various debates that took place among scientists
attempting to reconstruct the history of life on earth. Evolution was an
important theme in the late nineteenth and early twentieth century life sci
ences, but a number of disciplines tried to make use of it, and we need to be
aware of the tensions and interactions between scientists with different pro-

12 The Society for the History of Natura] History serves as a forum for historians in this
field; see their journal Archives of natural history.

13 Janet Browne, The secular ark: Studies in the history of biogeography, New Haven, '983 ;
Martin Rudwick, The meaning of fossils: Episodes in the history of palaeontology, 2nd edn,
New York, 1976; see also Adrian Desmond, Archetypes and ancestors: Palaeontology in Victo
rian London, r850-r 875 , London 1982. A survey which does cover the late nineteenth and
early Iwentieth centuries is Eric Buffetaut, A short history of vertebrate palaeontology,
Beckenham, 1986.

'4 Peter J. Bowler, The eclipse of DaF<.IJinism: Anti-Darwinian evolution theories in the
decades around 1900, Baltimore, 1983, and The non-Darwinian revolution: Reinterpreting a
historical myth, Baltimore, 1988.
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fessional axes to grind. Museum and field workers tried to reconstruct the
history of life on earth through palaeontology and biogeography. Ronald
Rainger's work on American palaeontology in the early twentieth century
shows the potential gains to be made from a detailed study of how scientists
functioned within a particular disciplinary framework provided by the great
museums of the time. 15 By means of such studies we should be able to link
the broadest areas of theoretical debate over the origin and development of
life with the kind of specialized research done by those historians whose
primary concern is the functioning of a single discipline.

Ecology was to some extent a product of the tension between laboratory
and field studies at the turn of the century. Given our modern fascination
with this science and its implications, it is hardly surprising that historians
have recently begun to take an interest in its origins. There was already a
body of historical material written by the ecologists themselves. 16 This tech
nical approach culminated in the appearance of Robert McIntosh's The
background of ecology in 1985.17 In the 1980s the field began to attract an
increasing number of historians anxious to apply the historiographical tech
niques developed in established areas. Donald Worster's Nature's economy
of 1977 (reissued 1985) was a pioneering synthesis which has helped to put
the area on the map.18 Since then the work of Ronald Tobey, Eugene
Cittadino and others has explored the widely differing circumstances under
which a scientific ecology emerged within the scientific communities of
Europe and America. 19 The demand for a more rigorous type of field study
was a crucial factor in the creation ofseveral early communities of ecologists,
while the potential importance of the science for agriculture allowed both
government and private funding to be exploited.

'j Ronald Rainger, 'Just before Simpson: Wil1iam Diller Matthew's understanding of evolu
tion,' Proceedings of the American Philosophical Society (1986) 130, pp. 453-74. and 'Vertebrate
palaeontology as biology: Henry FairfieJd Osborn and the American Museum of Natural
History,' in R. Rainger, K. Benson and J. Maienschein, eds., The American development of
biology, Philadelph.ia, 1988, pp. 219-56.

16 For surveys of the history of ecology to the early eighties see Frank N. Egerton, 'The
history of ecology: Achievements and opportunities.' Journal of the history of biology (1983)
16, pp. 259-310, and (1985) 18, pp. 103-43.

'7 Robert P. McIntosh, The background of ecology: Concept and theory. Cambridge. 1985.
,s Donald Worster, Nature's economy: A history of ecological ideas, Cambridge, 1985.
19 Ronald C. Tobey, Saving the prairies: The life cycle of the founding school of American

plant ecology, BerkeJey, 1981; Eugene Cittadino, 'Ecology and the professionalization of
botany in America, 1890-1905', Studies in the history of biology (1980) 4, pp. 171-98, and
Nature as the laboratory: Darwinian plant ecology in the German Empire, [880-[900, Cam
bridge, 1991.
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Changing views of nature

So far we have been concerned with the internal development of science,
although even here attitudes have been swayed by preconceptions about the
role played by science in public debates. The recent growth of interest in the
history of ecology suggests that our priorities as historians can be influenced
by changing values in society as a whole. As the environmental sciences
come to be of greater public concern, so we may expect attention to be
deflected onto the origin and development of these sciences. There can be
little doubt that in many cases, further historical studies will reinforce the
popular belief that science has all too often served as the hand maiden of a
materialistic and exploitative value system. The opportunities which led to
the creation of a wide range of disciplines concerned with the study of the
environment were, to a large extent, the product of Western culture's grow
ing willingness to invest in science as a means of understanding and exploit
ing the world we live in.

There is already a substantial literature on Western society's varied and
ever-changing attitudes towards the natural world. Yi-Fu Tuan has stressed
the ways in which beliefs about the structure of the world are culture
dependent, while a number of authors have addressed more directly the
question of how Western attitudes to nature have changed. 20 A matter of
immediate concern to writers in this area is the source of the harsh, exploita
tive attitude which seems increasingly to have dominated our interaction
with the natural world. At the same time, the study of 'environmental his
tory' has sought to document the interactions themselves, showing how
human exploitation has modified the natural environment. 21 As concerns for
the state of the modern environment grow, more historical effort will pre
sumably be expended on these efforts to trace the roots of our present
predicament.

The history of science clearly operates within a more restricted range. We
are not directly concerned with attitudes expressed outside the scientific
community, nor with technological or industrial developments pushed for-

20 Yi-Fu Tuan, Space and place: The perception ofexperience, London, 1977, and Topophilia:
A study of environmental perception, attitudes, and values, Englewood Cliffs, NJ, 1974. The
best account of early attitudes towards nature is Clarence J. Glacken, Traces on the Rhodian
shore: Nature and culture in Western thought from ancient times to the end of the eighteenth
century. Berkeley, 1967. See also Keith Thomas. Man and the natural world: Changing
attitudes in England /500-/800, London, 1983; Harriet Ritvo, The animal estate: The English
and other creatures in the Victorian age, Cambridge. Mass., 1987; and John M. Mackenzie,
The empire of nature: Hunting, conservation and British imperialism, Manchester, 1988. On
American attitudes see especially Roderick Nash, Wilderness and the American mind, New
Haven, 1957.

21 See for instance Donald Worster, ed., The ends of the earth: Perspectives on modern
environmental history, Cambridge, 1988.
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ward without scientific input. But it would be foolish to pretend that science
was not influenced by broader attitudes towards nature or by the opportu
nity to participate in the exploitation of natural resources. To this extent, the
history of the environmental sciences must treat itself as one component of
a more general historical programme aimed at understanding how Western
society achieved its domination of nature. Since many now think that the
attitudes underlying that domination must be undermined if we are not to
destroy the world in which we live, the history of science will become part
of the environmental debate. For many activists, the point is not to study
science but to change it, and if history can help to expose science's involve
ment in exploitation, it will be called into play for this purpose.

Historians of science are no strangers to this kind of situation. Much of
our earlier fascination with Darwinism was generated by its involvement in
religious and ideological debates. For writers such as Robert Young, the
purpose of history is to expose the involvement of science in the process by
which groups of humans exploit one another. 22 To apply the same logic to
the exploitation of the environment is but an extension of the existing pat
tern of argument. The claim that the actual generation of scientific knowl
edge is influenced by social values remains highly controversial, but there are
probably few historians who would now deny that biological theories, for
instance, have been used to justify racism and other forms of exploitation,
and that in various indirect ways the professional development of certain
disciplines was influenced by these applications. In a similar manner it is
relatively easy to show that many areas of the environmental sciences have
been influenced, if not actually brought into being, by the desire to control
and exploit the natural world. Far from shying away from such debates, I
believe that historians of science should participate in them, offering their
expertise in the hope of encouraging a more informed level of argument.
Historians who have strong commitments should - as in the life sciences 
be free to use history as a means of making their points. Even those who
object to the radical programme adopted by left-wing historians of biology
would probably accept that their intervention has stimulated debate and
encouraged the development of more sophisticated levels of sociological
analysis. The same may occur when committed environmentalists write
about the history of the environmental sciences.

Academic historians must, however, try to ensure that the resulting
debates are based on a serious study of the evidence. There is a danger that
writers with strong political agendas may seek to use history as a means of
bolstering their positions, creating a background for the modern debates
based on an oversimplified model of past heroes and villains. In the
life sciences we have progressed beyond the stage in which a sociological

22 R. M. Young, Darwin's metaphor: Nature's place in Victorian culture, Cambridge,I985.
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analysis was designed primarily to show the extent to which biology was
exploited by the supporters of social Darwinism and genetic determinism.
The latest work in this area - of which Adrian Desmond's analysis of the
pre-Darwinian debates offers a prime example23 - Shows that the relation
ship between science and ideology is far more complex. Many different
interest groups within a society, both radical and conservative, may seek to
use science for their own ends. The historians' job is not to conceal these
involvements in the name of scientific objectivity, but to expose and com
ment on the various levels of social influence. Science is not value-free, but
nor is it the prerogative of a particular set of conservative values. Conserva
tives may often be in a better position to exploit science, but the nature of
'conservative' values changes through time, as does the kind of science most
easily adapted to those values.

The same level of sophistication must be encouraged in any future debate
on the history of the environmental sciences. Although environmental
groups are becoming steadily reconciled to the use of science, they have
inherited a legacy of suspicion based on past convictions. Science has often
been portrayed as an agent of the military-industrial complex, its material
istic theories as a classic illustration of Western culture's contempt for the
natural world. From such a perspective it would be easy to construct a
'heroes and villains' approach to the history of the environmental sciences in
which a few valiant exponents of holism battled against the entrenched
forces of materialism until vindicated in recent decades.

Historians have no interest in trying to defend science from the charge
that it has frequently been involved in exploitation of the environment. On
the contrary, much work on the development of the environmental sciences
will necessarily explore the opportunities offered by Western society's
growing demand for material resources. At a deeper level we can search for
the philosophical foundations of the exploitative attitude reflected by many
scientists. At the same time, however, historians will be in a position to show
that science has never been a monolithic institution. Widely different value
systems have influenced scientists from time to time, often in ways that
would be unpredictable to someone not versed in the complexities of the
issues. In these circumstances, our goal must be to encourage all participants
in the environmental debates to make informed use of history, preventing if
we can the erection of stereotypes that may be difficult to eradicate.

There were, of course, episodes in which scientists were motivated by
alternatives to the philosophy of reductionist materialism, and we may well
find that the history of these episodes will appeal to environmentalists seek
ing to provide their movements with emotional and intellectual roots. In
itself this may be quite legitimate: environmentalism certainly does have its

Z) Adrian Desmond, The politics of evolution: Morphology, medicine, and reform in radical
London, Chicago, 1989.
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origins in the thinking of some late-nineteenth-century opponents of mate
rialism. But the fact that the public at large has been encouraged to identify
the term 'ecology' not with a branch of science, but with the environmental
ist philosophy, warns us of potential dangers. One can foresee a situation in
which efforts are made to link ecology with other anti-materialist trends in
science, including vitalism in physiology and Lamarckism in evolutionary
biology, as the supposed foundations for an alternative, more humane,
world view. Needless to say, such an interpretation is hardly born out by
serious historical studies of the various branches of the life sciences involved.
The history of the environmental sciences should allow us to warn that the
relationship between science and the philosophies of exploitation and con
servation is a good deal more complex than outsiders may think. Perhaps
historians will be able to convince those involved in the current debates that,
rather than imposing modern labels on the past, we should be trying to
understand the different ways in which the attempt to understand the world
has been linked to the effort to exploit or preserve it.

Science and the domination of nature

Historians seeking to uncover the origins of Western culture's attitudes
towards nature have offered various suggestions as to the roots of our ex
ploitative value system.24 Science has been seen as a characteristic product of
this system, again with various suggestions as to the detailed cultural influ
ences at work. It has been argued that the mechanical philosophy of the
seventeenth century helped to establish the link between science and exploi
tation, since it portrayed nature as a system which could be broken up into
isolated units, each of which could be understood and controlled without
effect on the whole. Feminists have argued that science represents the use of
masculine imagery to displace a more holistic philosophy in which nature
was essentially female in its attributes. 25 Analysis of these suggestions is
beyond the scope of the present article; they are listed here merely to
indicate the complexity of the issues that remain once it is accepted that
science does indeed have links to the philosophy of exploitation. I suspect
that many historians will be more interested in exploring the practical links
between science and the domination of nature. The following paragraphs are
offered merely as an illustration of how a single issue in this analysis might

'4 See for instance Lynn White, Jr, 'The historical roots of our ecological crisis: Science
(t967) t 55, pp. t 203-7. This is reprinted along with other relevant articles in David and Eileen
Spring, eds., Ecology and religion in history, New York, t974. See also John Passmore, Man's
responsibility for nature: Ecological problems and Western traditions, London, 1974.

'S See for instance Bowen, Empiricism and geographical thought (note I I), and for the
feminist perspective, Carolyn Merchant, The death of nature: Women, ecology, and the scien
tific revolution, London, 1980.
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be explored in a way that would benefit both historians of the environmental
sciences and commentators interested in the link between science and eco
nomIc power.

As European power spread around the world in the eighteenth and nine
teenth centuries, science was increasingly called in to survey different aspects
of the earth's physical and biological environment, often with direct practi
cal applications in mind. In the last phase of the age of exploration, scientists
were increasingly involved in the opening up of new territories.26 Both at
home and in colonized territories abroad, governments began to finance
surveys and other mechanisms for assessing the potential of the environment
for exploitation. As the history of science becomes more aware of the role
played by institutions and other professional structures, it is forced to take
greater account of the role played by the demand for practical information
about the world.

Geology acquired its identity as a science in the early nineteenth century,
and in Britain it did so in the age of what Martin Rudwick has called the
'gentlemanly specialist'. But geology had always had a strong practical foun
dation, and in the course of the nineteenth century, geologists were increas
ingly able to exploit the potential for practical applications to gain access to
state funding for surveying. In America and in many of the newly-develop
ing countries of the time, geological and other surveys played a major role
in creating a climate within which science could begin to flourish. The chain
of magnetic observatories set up around the British Empire under the direc
tion of Edward Sabine in 1838 also helped to put science on the map in new
countries such as Canada and Australia. Historians now located in countries
whose scientific development was boosted by nineteenth-century surveys
naturally look to these developments with an interest that is not always
matched in Europe, where the surveys did not play such a critical role. 27

26 There is an immense literature on the exploratory voyages of Captain James Cook and
other major figures; for surveys see for instance Derek Howse, ed., Background to discovery:
Pacific exploration from Dampier to Cook, Berkeley, 1990; Roy MacJeod and Phillip F.
Rehbock, eds., Nature in its greatest extent: Western science in the Pacific, Honolulu,
t988; David MacKay, In the wake of Cook: Exploration, science and empire, 1780-1801,
London, [985. More generally see John M. Mackenzie, ed., Imperialism and the natural world,
London, 1990.

27 The role of geological and other surveys in the development of American science is
explored by A. Hunter Dupree, Science in the Federal government: A history of policies and
activities to 1940, reprinted New York, 1967 and in more detail by Thomas G. Manning,
Government in science: The United States Geological Survey, 1867-1894, Lexington, 1967 and
Manning, U.S. Coast Survey vs. Naval Hydrographic Office: A 19th-century rivalry in science
and politics, Tuscaloosa, 1988. On the role of the Geological Survey of Canada and the Magnetic
Survey in the creation on Canadian Science see Suzanne Zeller, Inventing Canada: Early
Victorian science and the idea ofa transcontinental nation, Toronto, 1987. See also Ann Savours
and Anita McConnell, 'The history of the Rossbank Observatory, Tasmania', Annals ofscience
(1982) 39, pp. 527-64. The role of the Geological Survey in Britain is part of the story told by
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The European powers dominated many parts of the world that did not
subsequently enjoy the level of development characteristic of North
America. The link between science and exploration in the age of imperialism
is now emerging as an important theme. The geologist Sir Roderick
Murchison promoted exploration through his presidency of the Royal Geo
graphical Society and made free use of imperialist metaphors in describing
the 'conquest' of nature.,8 The European powers set up natural history
museums and botanical gardens both at home and in the colonized territo
ries to explore the potential value of their empires. Such institutions not only
facilitated the exploitation of economic animals and plants, but also provided
a valuable source of jobs for the expanding core of trained European scien
tists.'9 Although historians are now beginning to explore this dimension of
nineteenth-century science, much remains to be done (the Trigonometrical
Survey and Geological Survey of India are obvious candidates for study).

Darwin's theory of evolution was a classic product of the age of imperi
alism: its origins lie in the biogeographical insights gained during a survey
ing voyage in a Royal Navy ship, HMS Beagle, while the theory itself
exploits the metaphor of the invasion and conquest of new territories by
more highly evolved forms as one of its central themes. The late-nineteenth
and early twentieth-century debates over how the theory of evolution
should be applied in areas such as palaeontology and biogeography were
conducted by scientists many of whom were employed by the geological
surveys, museums and botanical gardens created in the middle decades of the
century. Even those biologists who rejected the Darwinian theory of natural
selection were anxious to portray the history of life on earth as a series of
distinct episodes in which newly evolved groups had expanded around the
world, exterminating or marginalizing their predecessorsY Studying the use

Rudwick, The great Devonian controversy and Secord, Controversy in Victorian geology (note
6); see also Harold E. Wilson, Down to earth,' One hundred and fifty years of the British
Geological Survey, Edinburgh, 1985.

28 See Robert A. Stafford, Scientist of the empire,' Sir Roderick Murchison, scientific explora
tion and Victorian imperialism, Cambridge, 1989 and James Secord, 'King of Siluria: Roderick
Murchison and the imperial theme in nineteenth-century British geology', Victorian studies
(1982) 25, pp. 413-42.

2' See Susan Sheets-Pyenson, Cathedrals of science,' The development of colonial natural
history museums during the late nineteenth century, Montreal, 1989. See also Lucile H.
Brockway, Science and colonial expansion,' The role of the British Royal Botanic Gardens at
Kew, New York, 1979. There is little on the botanic gardens established in the colonies,
although Cittadino's Nature as the laboratory (note 19) discusses the role of tropical botanical
gardens in encouraging the development of German ecology.

)0 The extent to which late nineteenth-century evolutionary theory exploited the concept
of cycles of expansion and contraction in the history of particular groups needs further
study, although I have commented on the existence of this alternative to the better-known
image of continuous development in my The invention ofprogress,' The Victorians and the past,
Oxford, 1989.
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of such metaphors in the age of imperialism will help us to understand just
how deeply the environmental sciences were influenced by the prevailing
ideology of the time.

Science and holistic philosophy

The role ofImperialism is just one strand in the complex web of interactions
between science and the West's domination of nature that historians are
beginning to explore. Environmentalists may wish to see this as yet another
illustration of the dangerous effects of a scientific world view based on
materialism. As in other areas, though, we must be ready to warn against the
setting-up of oversimplified black-and-white images of the past. Environ
mental historians are already aware of the complexity of the issues in their
own area. The most radical calls for the defence of nature against mankind
were associated with a holistic philosophy that emerged in the late nine
teenth century in opposition to a perceived union between industrialization
and materialism. Yet many of those who believed that mankind had the right
to exploit nature were concerned to ensure that science was used to conserve
the resources needed for future generations. Nor have the advocates of
holism been free from moral criticism, as the possibility of a link between
environmentalism and certain right-wing ideologies has revealedY

Historians of science should try to demythologize the past. The concep
tual development of science has not been driven solely by materialism, nor
has opposition to materialism been the sole source of a more interactive view
of nature. Some ecologists have constructed complex models of natural re
lationships inspired by the feedback loops of cybernetics. But given the
modern belief that 'ecology' represents a moral reaction against materialism,
there is a danger that the science of ecology might be perceived as the
product of an almost vitalistic form of holism. Eugene Cittadino records that
he was first attracted to the history of ecology by the possibility that it might
represent an alternative, more holistic world viewY His subsequent work
does not bear out this possibility, but there are signs that the distinction
between ecology and environmentalism may be overlooked by less careful
writers anxious to show that a new kind of science emerged in response to
the reaction against materialism. Ecology emerged as a recognizable disci
pline in the 189os, at approximately the same time as the foundation of the
Sierra Club and other early stirring of the environmentalist movement. This
might easily be presented as something more than a coincidence. Worster's
Nature's economy has been criticized on just these grounds, while a more

)' See Anna Bramwell, Ecology in the twentieth century: A history, New Haven, 1989.
)' See Cittadino, Nature as the laboratory (op. cir. 19), preface.
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recent book links 'ecology' to a vitalistic counter-current within late
nineteenth and early-twentieth century culture)3

In this latter case it is fairly easy to see that 'ecology' refers to the environ
mentalist movement, not the science - but the potential for confusion along
these lines should not be underestimated. If modern environmentalists are
naive enough to think that scientific ecology was a by-product of their own
movement's origins, historians of science are in a position to show them just
how complex the situation really was. An obvious point that strikes anyone
approaching the literature on the history of ecology is the wide range of
different motivations that influenced the founders of the different schools of
ecological theory. Ecology was not a product of a growing desire to seek an
overarching philosophy of nature; it arose from a desire to 'modernize' field
studies as an alternative to the domination of the laboratory sciences. In an
age of rapidly expanding opportunities for the creation of new disciplines
and research schools, there was a proliferation of different approaches which
ensured that ecology was never a unified science. This fragmentation tells us
that ecology arose not from a new philosophy seeking to unify nature, but
from a diverse collection of professional motivations that seems to typify the
'divide and conquer' philosophy of science that modern environmentalists
find so repugnant. Even when early ecologists followed a holistic philoso
phy, they nevertheless functioned within professional niches. The broad
campaign for the application of a holistic philosophy to ecological questions
is very much a product of the last couple of decades.

By emphasizing this fact, historians can circumvent any effort to claim
that scientific ecology was a product of the emergence of modern environ
mentalist attitudes. But there is a danger that in so doing, the history of the
environmental sciences may help to reinforce the suspicions of those critics
who claim that science is, by its very nature, a manifestation of the materi
alistic world view. If the history of science can play a useful role in this
situation, it will be through its ability to suggest that some of the moral or
ideological labels which have been attached to science or to particular
branches of science are often the product of and oversimplified vision of the
process by which we came to be in our modern predicament. Because histo
rians are trained to beware the influence of hindsight, we shall be in a
position to warn against the assumption that modern attitudes towards sci
ence reflect eternal veri ties which will necessarily impose themselves upon
scientists' future activities.

One way of emphasizing this point will be to show that there have been
episodes in the past when scientists really did seek to reverse the trend
towards the fragmentation of nature by emphasizing the complex interac
tions between natural processes. If historians can show that scientists have

JJ Bramwell, Ecology in the twentieth century (op. cit. 31).
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been able to make use of different conceptual strategies in different times and
circumstances, we can help to prevent the modern debate being oversimpli
fied to the level of name-calling, as though aggressive materialism and
woolly-minded vitalism were the only alternatives available to us. In effect,
we can show that the interactive, holistic kind of science proposed, for
example, in Lovelock's Gaia hypothesis has antecedents in earlier episo \ es
when scientists were influenced by a similar way of thinking.34 The purpose
of such studies is not to hunt for the precursors of ecology, as though there
has been a single strand of interest in interactive processes running through
the development of science as an alternative to reductionism. Indeed, one of
the most pressing questions that historians need to address is the nature of
the links that might exist between successive manifestations of the holistic
approach. But the fact that there has been a series of such manifestations is
itself of relevance to any assessment of the nature of the environmental
sCiences.

Even in the age of imperialism, there were cultural pressures that helped
to create a less mechanistic view of nature. The great surveys of the mid
nineteenth century were a product of what has sometimes been called
'Humboldtian science',35 Alexander von Humboldt's call for the collection
of more information about the environment was linked to a philosophical
programme which encouraged a whole generation of scientists to look for
exactly the kind of interactions between natural processes that modern en
vironmentalism wishes to see highlighted. Nor was Humboldtian science a
retreat into natural theology or vitalism - on the contrary it inspired some
of the most innovative developments of the period. Darwin may have used
the opportunities and metaphors of imperialism, but he was also inspired by
Humboldt to search for interactions between phenomena at various levels.
In this case, the sheer impact of Darwin's theory has forced historians to
take it seriously, but there are many other examples of nineteenth-century
scientists who transcended the newly emerging professional barriers be
tween disciplines. Their work has often been neglected precisely because it
does not fit into the categories we seek to impose on the past. James Croll's
theory of the ice ages linked astronomy with geology, oceanography and
meteorology to produce a complex interactive explanation of this phenom
enon,36 Physicists also became involved, through attempts to explain the
forces driving ocean currents and other environmental processes.

14 The background to Lovelock's philosophy is explored directly in Lawrence E. ]oseph,
Gaia: The growth of an idea, London, 1990.

35 On Humboldtian science see for instance Susan F. Cannon, Science in culture: The early
Victorian period, New York, 1978, chapter 3. On Humboldt's view of science see Malcolm
Nicolson, 'Alexander von Humboldt and the geography of vegetation', In Andrew
Cunningham and Nicholas ]ardine, eds., Romanticism and the sciences, Cambridge, 1990, pp.
169-85.

36 Croll's theory is outlined in his Climate and time, London, 1875; on the impact of his
theory on geology see Christopher Hamlin, 'lames Geikie, lames Croll and the eventful ice age',
Annals of science (1982) 39, pp. 565-83.
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If ecology was a product of the age ofspecialization, it originated from the
collapse of the Humboldtian tradition that had sustained science through
into the age of Darwinism. The result was the kind of fragmentation that
modern environmentalists see as the most dangerous aspect of science. A
properly-developed historiography for the environmental sciences may help
to show that this fragmentation was not the inevitable product of a commer
cial attitude to nature lying at the heart of science; it was a consequence of
science's rapid development under circumstances which permitted and even
encouraged the creation of new disciplines and research schools. The transi
tion from Humboldtian science to the proliferation of rival specializations
was a product of the changing social and cultural environment within which
science operated. Neither phase can be seen as the expression of some built
in character expressing the very nature of science itself. If we can use history
to show modern environmentalists that science has routinely adapted itself
to new circumstances, we may help to avoid a situation in which the role of
science in the modern debates is prejudiced on the basis of stereotypes
derived from oversimplified images of the past.
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