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SCIENCE AND NATURE: ESSAYS IN THE HIS-
TORY OF THE ENVIRONMENTAL SCIENCES.
Michael Shortland, ed. 1993. Alden Press, Oxford.
[ISBN 0-906450-08-x, viii +] 291 pp. Soficover, £10.00
[US $19] (Available postfree from The British Society
Sor the History of Science, 31 High Street, Stanford in
the Vale, Farringdon, Oxon UK SN7 8LH)

In recent years the study of the environmental sci-
ences has become an important dimension of the his-
tory of science. Previously ignored because of tradi-
tional emphases on great theoretical revolutions, the
field has taken on new significance in light of changing
perspectives in the history of science and increasing
concern over the impact of science and technology on
the environment. The essays in this timely, well-con-
ceived volume offer insightful analyses of specific his-
torical developments in the environmental sciences and
highlight important historiographical features of con-
temporary history of science.

Ecology constitutes an important component of the
environmental sciences, and several essays examine
the conceptual and institutional factors that affected
the history of that field. The emergence of systems
ecology, according to Chunglin Kwa, is best under-
stood as a social movement. The discipline developed
in the 1950’s through programs in radiation ecology
sponsored by the Atomic Energy Commission. Kwa
focuses on Eugene Odum and Stanley Auerbach, ecol-
ogists at the University of Georgia and the Oak Ridge
National Laboratories, whose distinct approaches and
styles led to programs of fundamental research in an
applied context. Odum and Auerbach, however, did
more than secure a niche for systems ecology. Building
on postwar faith in science and technology and em-
ploying information systems metaphors, those men and
their associates placed the management of natural re-
sources on a rational foundation, and by the 1960’s
systems ecology was flourishing.

Other efforts were not equally fruitful. Sharon Kings-
land’s essay describes the difficulties encountered at
the Carnegie Institution’s Desert Laboratory. For
twenty years the laboratory’s founder, Daniel T.
MacDougal, sustained a program that emphasized ba-
sic biological research, but by the 1930’s personal, in-
tellectual, and especially utilitarian factors had resulted
in the institution’s demise. For Kingsland the story of
the desert laboratory illustrates a larger problem: the
fact that ecology is an eclectic field that includes fun-
damental research as well as practical programs. Ecol-
ogists have advanced conflicting strategies for identi-
fying and legitimizing their activities, and the failure
of the Desert Laboratory reflects the problems the field
has had maintaining a competitive posture in science.
Another endeavor that did not succeed was human
ecology, the study of human groups and their envi-
ronments that attracted scholars from geography, eco-
nomics, and sociology. As Eugene Cittadino indicates,

the diversity of interests, approaches, and methods,
coupled with the skepticism of plant and animal ecol-
ogists, prevented the development of a unified disci-
pline of human ecology. These essays, besides indi-
cating the complex factors that shaped the develop-
ment of ecology in different times and places, illustrate
that ecology did not derive legitimacy from a preser-
vationist ethos or applied practical interests.

Other essays address the relationship between ecol-
ogy and environmentalism. John Sheail’s study of pol-
lution and fisheries in Britain in the 1920’s indicates
that comprehensive regulatory efforts began only when
several different constituencies, including scientists and
fisheries interest groups in addition to civil servants,
took an interest in the problem. Sheail’s paper con-
centrates on the series of changes that eventually led
politicians to recognize the need for communities of
expertise. Other essays offer penetrating analyses of the
conceptual, economic, and politic factors that affected
particular environmental endeavors. Stephen Bocking
points out that the establishment of the Nature Con-
servancy derived from more than just political or con-
ceptual developments. While A. G. Tansley and Charles
Elton identified new approaches in ecology that called
for new techniques, long term studies, and freedom
from practical applications, it was only in the 1940’s,
when a nature reserve movement, government interest
in land use planning, and increased respect for science
converged, that an independent environmental orga-
nization was established. Libby Robin’s examination
of the Little Desert dispute in Australia defines a con-
vergence of economists, agriculturalists, and public in-
terests that thwarted a government development pro-
gram. But conservation meant different things to dif-
ferent people, and while the Little Desert issue launched
the Australian environmental movement, it was also
a temporary alliance of varying constituencies that lat-
er broke apart over conflicting views and agendas. Pallo
Palladino’s examination of competing pest control
programs in the United States in the 1960’s and 70’s
likewise defines environmentalism as a complex of po-
litical, economic and scientific objectives. Palladino
distinguishes the Department of Agriculture, which
emphasized pest eradication, from state agricultural-
ists, an impoverished group that joined with environ-
mental interests to promote a program of “integrated
control.” Blocked by powerful government interests in
the 1960’s, that effort eventually captured the attention
of a Nixon administration eager to meet the nation’s
environmental concerns. The confluence of ideologi-
cal, economic, and political factors thus influenced the
development of a particular scientific research pro-
gram. Similarly, as Timothy Boon’s essay illustrates,
the film, “The Smoke Menace,” was a product of com-
plex social relations among scientists, the gas industry,
and documentary filmmakers, each with their own
agendas. These essays do not define environmentalism
as a strictly political movement on the one hand, or a
direct outgrowth of ecology on the other. Rather each
historical development constitutes a contingent artifact
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of social, political, and scientific events in specific times
and places.

The papers in this volume are noteworthy in several
respects. In his introductory essay, Peter Bowler de-
scribes the value of research in the history of environ-
mental science, particularly given its previous margin-
alization, but cautions historians and environmental-
ists against commitment to political agendas that can
yield stereotypical views and oversimplified interpre-
tations. These essays do much more than heed Bowler’s
warning; they go far toward setting a standard for future
research. Through careful analyses of particular events,
texts, and programs, they illustrate the range of nu-
anced, complex, and interacting factors that have
shaped the history of ecology as well as the relationship
between ecology and the environmental movement.
The volume focuses on issues pertaining to the agri-
cultural and biological aspects of the environmental
sciences; no papers address the problems in the earth
sciences which, as Bowler notes, also fall within that
framework. Nevertheless, the scope, scholarship, and
attention to historiographical issues make the essays
in this volume an important contribution to the history
of science.

Ronald Rainger, Department of History, Texas Tech
University, Lubbock, Texas 79409

RICHARD OWEN COMMEMORATION. THREE
STUDIES. Jacob W. Gruber and John C. Thackray.
1992. Natural History Museum Publications, London.
[8] + 181 pp. £29.95.

Richard Owen, anatomist, vertebrate palaeontolo-
gist and astute politician, was a towering figure in Vic-
torian times; yet, from historians of science, his name
evokes equivocal responses.

Beyond doubt, Owen was an outstanding scientist.
The sesquicentennial of his naming of the dinosaurs
has recently been celebrated with due pomp—albeit,
as Hugh Torrens has striven so hard and so unavail-
ingly to drum into wilfully deaf ears, one year pre-
maturely. Certainly it marked an epoch in our under-
standing of these vanished creatures and, even if the
reconstructions made by Waterhouse Hawkins under
Owen’s supervision are now known to be absurdly
wrong, at least they gave their awed Victorian viewers
a concept of the size of these long-gone monsters. Owen
deserves great credit also as prime mover in the cre-
ation of the British Museum (Natural History), an in-
stitution long to be renowned in research (though now
sadly shortened in name, as fitting mark of its sad
decline into a children’s educational entertainment
centre). It was Owen who secured for that Museum the
first good Archaeopteryx, describing it fully and ac-
curately—acts greatly to the credit of so staunch an
opponent of Darwinian evolution, for which theory

this linking form between reptiles and birds has proved
so solid a plank. Owen’s other attainments were nu-
merous; the list of his publications, furnished by his
grandson, the Rev. Richard Owen, in a properly pious
two-volume Life (1857-1858), runs to almost thirty
closely-printed pages and spans very many themes,
scientific, political, and religious.

Why, then, does posterity view Owen with such tem-
pered enthusiasm? Is it simply because he was a leading
and sometimes unreasonable opponent of a theory now
endorsed (in essence, at least) by most scientists? Is it
because anyone so much revered in his own time is
necessarily a target for the iconoclasts of later times?

No, those are not the answers. The truth is that there
is too much about Owen that is unappealing. In his
time he was a scientific dictator, with an authority
which, in his own fields, almost rivalled that of Sir
Roderick Murchison in wider scientific domains—and
was just as likely to be employed unmercifully. The
respect offered Owen and his contemporaries was al-
ways uneasy. Owen’s praise could exalt their achieve-
ments, but it was rarely given. In contrast, his cold
criticisms were often expressed and could be devas-
tating—and woe betide anyone who, in any least way,
seemed to Owen a possible rival! Beyond doubt, he
was extremely egocentric and arrogant. He delighted
to be called “the English Cuvier,” revelling in the hon-
ours offered him by scientific organizations at home
and abroad—his respectful biographer’s list of them
runs to four pages of fine print—and, in particular, in
the Royal approval that led to the granting of a knight-
hood and a house in Richmond Park.

As consequence of this equivocal viewing by pos-
terity of Owen, the centenary of his death has not been
so widely celebrated as might be expected of a scientist
of such magnitude. The volume here reviewed is the
Museum’s tribute to him—and it is rather a guarded
tribute. It features a catalogue of the Museum’s Owen
Collection, comprising correspondence, manuscripts
and drawings by William Clift, Sir Everard Home and
Owen himself; this was prepared by John Thackray.
To this is prefaced a brief introductory essay and a
more lengthy analysis of Owen’s relations with his cor-
respondents, both written by Jacob W. Gruber. Though
striving in general to be sympathetic, Dr. Gruber tells
us clearly why Owen’s achievements are nowadays
viewed so ambivalently. For example, let us read p.
66:

Although Owen was very sensitive to possible infringements on
his own rights of priority, he was not always so careful with those
of others. Whether the product of a busy professional life or, as
some of his colleagues charged, a conscious decision not to give
credit where credit was due, he was charged with ignoring the work
of others, or, what was much more serious, [with] outright pla-
giarism. At the lesser end of the scale was his occasional omission
of appropriate credit for work which others had done.

Having been furnished with good instances, let us
move on to p. 67:
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of the nineteenth century, source of over 10 billion
pounds of refined mineral, its economic role cannot
be over-estimated but is relatively unappreciated in
print. Its uniqueness as a mining district based on cop-
per in its native or metallic form makes it additionally
significant. And it is also important because the re-
gion’s discovery and development coincided with an
important phase in the early nineteenth century de-
velopment of geology as a science. The interplay of
these themes makes a fascinating weave, at the same
time illuminating the careers of three prominent in-
dividuals who held prominent roles within the region
and in early American science: Henry Rowe School-
craft, Douglass Houghton and Charles T. Jackson.
Krause offers a fresh and critical view of the contri-
butions of all three, within the context of the opening
and maturation of the Keweenaw.

Krause devotes only a few lines to the Pre-Colum-
bian use of native copper. For the interested reader of
this review, native people mined this metal for several
thousand years, trading and/or transporting it over vast
distances, and virtually every important early mine in
the district was founded on aboriginal workings. Though
this is an intensely interesting topic, it is understand-
ably beyond the scope of this book.

European attention was focused on the copper from
the time that the earliest explorers penetrated the in-
terior of the continent. Especially with the relations of
the Jesuits, recognition of the potential mineral wealth
of the Lake Superior area was consistently mentioned.
Serious proposals to exploit the copper date at least as
early as the 1720’s but failed to materialize. With the
rise of British hegemony after the Treaty of Paris, a
partnership organized by Alexander Henry attempted
to mine on the Ontonagon River, near a famed large
mass of copper known as the Ontonagon Boulder. The
application of European methods and perspectives
failed in this attempt; no successful mining was ac-
complished until the 1840°s.

In the context of a discussion of the amateur and
professional traditions in geology, Krause offers a clear
description of the occurrence of native copper in three
basic forms: amygdaloid, conglomerate, and fissure
lodes. While native copper was known from other con-
texts, and was known in the Keweenaw from early
times, its significance was not known. This distinction
between the existence of native copper as opposed to
its meaning in this setting was a key issue, not satis-
factorily solved until middle of the nineteenth century.
The likelihood of understanding this novel situation
was, according to Krause, somewhat stifled by scien-
tific orthodoxy. Despite the new emphasis on empir-
icism and observation in science, the doctrinaire views
held by early geologists influenced by previous expe-
rience in other settings prevented immediate under-
standing of the geological and economic significance
of the metallic copper in the Keweenaw.

The treatment of Henry Schoolcraft’s role in the saga
is well done, historically rich and convincing. School-
craft was an astute observer, noting the abundance and

volcanic origin of the metallic copper, and the scarcity
of chemically combined copper ores. His work in the
1820’s and 30’s heightened government awareness of
the mining potential of the region, and he employed
Douglass Houghton as a mineralogist, introducing him
to the Keweenaw.

Houghton is the focal figure in the historical treat-
ment of the Keweenaw district. His treatment “verges
on hagiography™, according to Krause. From my per-
spective, I think that he is right; Houghton has been
lionized for his contributions to the establishment of
the district. As a young scientist, an energetic observer
and popular public figure, Houghton was definitely a
central factor in the recognition of the potential of the
district. He traveled widely, employing his formal
training from Rensselaer to explore the region in the
early 1830’s. With a medical degree and broad natural
history training, he collected plants and minerals and
wrote an official report of the Schoolcraft expedition
on the existence of copper in the region, a report that
was published and widely circulated. During the mid-
dle 1830’s, he returned to Detroit, started a medical
practice, dabbled in real estate and took up a faculty
post at the University of Michigan. With some stim-
ulation from the New England states, Michigan estab-
lished a State Geological Survey in 1837, within a
month of achieving statehood. Douglass Houghton was
a popular choice as State Geologist.

In his role as State Geologist, Houghton pursued the
survey of the copper district with enthusiasm and con-
tributed to the fledgling professionalism of geology
through the Association of American Geologists and
Naturalists. The field season of 1840 generated data
for an influential annual report that laid out the basics
of the Keweenaw geology, but had a more profound
impact by alerting the country to the mining potential
of the region. The Treaty of La Pointe in 1842 extin-
guished Chippewa Indian title to the land south of Lake
Superior, opening the way for America’s first great
mineral rush, stimulated largely by Houghton’s re-
ports. In 1844 he conceived of a combined geological
and linear survey to subdivide the lands, and contract-
ed with the Federal government to carry out the survey.
This approach met with great approval and anticipa-
tion for the completion of the popular geologist’s re-
search. Such was not to be however, for Houghton
drowned in a Fall storm off the Keweenaw coast in
QOctober 1845, never completing his final report.

Houghton’s tragic demise may have contributed to
his elevation in the eyes of subsequent writers, what
Krause terms the “Houghton Tradition”. Whatever
the source, he has been regularly praised for insight,
creativity, integrity, and near godly qualities, partic-
ularly in regards to his recognition of the significance
of the native copper in Keweenaw and his freedom
from scientific preconceptions. In fact, the first issue
of ESH contained a biographical article by Merk that
perpetuates some of the mythology attendant to
Houghton’s memory. Krause examines Houghton’s
work critically, concluding that his contribution was
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gesting it might be a plant; only on p. 261 does the
reader learn that it was a “limestone reef forming or-
ganism.” In citing the title of Wegener’s classic book,
the German word ‘Entstehung” is misspelled (p. 257),
while on p. 270, the English word “principle” is mis-
used (line 24). It is possible that Dr. Fogg has prece-
dents for employing the spelling “ventefact” for stones
shaped by the wind’s abrasive action (p. 281-182), but
I have not found them: “ventifact” is both the original
and the customary spelling (see Challinor, 4 Dictionary
of Geology 1973, p. 312).

The inconsistencies are also disturbing. Why, on p.
265, is the French name “Expéditions Polaires Fran-
caises” retained whereas, a few lines later, a Russian
name becomes “the First Continental Expedition of
the U.S.S.R.”’? Why, on p. 261, is the concept of ge-
osynclines said to be one “now fallen from favour” yet
then stolidly applied, in the passage that follows, with-
out further comment? Whyever does a section on “Me-
teorites on the ice-sheet” (p. 279) begin

Ice-cores contain micrometeorites and presumably there is a re-
mote chance that one day a corer will hit a large meteorite.

but then proceed:

However, the first meteorite to be found on the Antarctic continent
was discovered on the surface in December 1912. . ..

These are all points of detail. A much greater prob-
lem for the reader is the difficult writing style. Is there
any need for paragraphs one-and-a-half pages long (e.g.,
pp. 260-261), especially when so packed with quite
diverse facts? Must commas be so firmly eschewed,
when they would make sentences so much more readily
comprehensible? (Those same two pages afford many
examples). Why need there be so many sentences of
convoluted meaning? An example is found at the be-
ginning of the section “Physical limnology” (pp. 284—
285):

The ponds and lakes of the McMurdo Sound area chiefly in-
terested the biologists . . . of the heroic age of exploration and little
was done on their physical limnology except that Mawson reported
on the formation of vertical prismatic ice and crystallization of
salts and Murray reported on seasonal changes in temperature at
various depths in lake ice. . . .

The answer to these questions is, of course, that the
text has not been edited as thoroughly and carefully as
so important a work merited. In view of the broad
spread of Dr. Fogg’s researches, it should have been
sent out for critical reading to a series of referees, each
expert in a particular field of science. Did that happen?
If so, the earth sciences referee cannot be compli-
mented on the job he did!

In particular, however, it was the task of the editorial
staff at Cambridge University Press to suggest to the
author the changes in format and punctuation that
could have so greatly eased the task of the reader and
the improvements to the Index which would have fa-
cilitated its use. Such advice, it appears, was not given
or, if proffered, was not taken.

Recognizing as I do the immense scholarship that

went into the production of this work, I regret having
to write so caustically. It is too often a problem now-
adays, that referees and editors allow works of stature
to pass unmodified through their hands, when some
careful shaping would have been very beneficial. With
a book so expensive, greater care should have been
taken to produce a product more nearly worth the very
high price.

However, let me conclude more positively by saying
that this book is truly a mine of information about the
history of Antarctic science. If the working of it be
effortful and some careful refining necessary to elimi-
nate dross, nevertheless there is much profit to be gained
thereby.

William A, S. Sarjeant, Department of Geological Sci-
ences, University of Saskatchewan, Saskatoon, Sas-
katchewan, Canada S7TN 0W0

A HISTORY OF THE EARTH. John J. W. Rogers.
1993. Cambridge University Press, Cambridge and New
York. 312 p. Hardcover, $89.95; softcover, $39.95.

A book with a title like 4 History of the Earth leads
one to envision a great tome or series of volumes. Not
so. This book is relatively slim (300-plus pages) and
designed to be, according to the Preface, . . . largely
an exercise in scale.”” John J. W. Rogers of University
of North Carolina-Chapel Hill attempts “to discover,
in each of the many aspects of geologic history, some
level of information that is important to all geologists.”
The book is intended primarily for college seniors and
first-year graduate students in geology, but the com-
pleteness and insight clearly mark a useful general ref-
erence. The price is certainly reasonable for the amount
of information it contains. To be able to synthesize
great amounts of information is an art not commonly
appreciated, and the author succeeds admirably here.

The book is divided into nine parts: 1) Geologic
time; 2) Principal controls on Earth history; 3) The
Archean; 4) Processes in a rigid lithosphere; 5) The
Proterozoic; 6) The Paleozoic—Part 1. Life, Climates
and Oceans; 7) The Paleozoic—Part II. Tectonics; 8)
The Mesozoic and Cenozoic—Part 1. Oceans, Atmo-
sphere, Climates and Life; and 9) The Mesozoic and
Cenozoic—Part II. Consumption, Collision and the
Development of small ocean basins. References are
listed at the end of each chapter, and briefly annotated
reference notes follow the end of each chapter section.
There are also author and subject indices. Photographs
and illustrations are uniformly sharp.

The present volume is clearly a modern version of
a historical geology text and does not discuss any his-
tory of ideas. From a historical perspective it is, how-
ever, the first text of which I am aware that calls the
“Milankovitch cycles” the “Croll-Milankovitch cy-
cles” (p. 19). Rogers introduces this designation in trib-
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