overview of how the evidence from Chad
contributes to our understanding of the
Quaternary in tropical Africa. The fresh-
ness of Lake Chad’s waters perplexed
even the early European explorers be-
cause they expected and usually encoun-
tered saline waters in semi-arid closed
basins. Carmouze provides a hydrologi-
cally and biogeochemically sound expla-
nation for the low salinity of the main
body of Lake Chad. The heart of the
book is nine chapters that concern the
biota and its responses to falling water
levels. Six chapters are devoted to the
distribution and abundance of the macro-
phytes, phytoplankton, zooplankton,
zoobenthos, fish, and animals associated
with macrophytes, and three concern the
productivity of the phytoplankton, zoo-
plankton, benthos, and fish. Conspicu-
ous omissions are measurements of mac-
rophyte productivity as well as informa-
tion on bacterial activity or the periphy-
ton. In fact, the bacteria and periphyton
of tropical lakes remain the least studied
components of these ecosystems. Three
additional chapters attempt to describe
the trophic linkages. Although rich in
detail, these 12 chapters are shy of inte-
gration and synthesis; exceptions are
Saint-Jean’s treatment of zooplankton
and Lemoalle’s examination of phyto-
plankton production. Almost all the liter-
ature cited is specific to Lake Chad. The
concluding chapter abstracts the book
into a succinct summary and contrasts
Lake Chad with Lake George (Uganda).
However, the discussion is limited to
biomass and production values and of-
fers scant insight into ecosystem func-
tions that would help extrapolate the
wealth of information about Lake Chad
to other wetlands in semi-arid regions.

To the extent that Lakes of the Warm
Belt and Lake Chad are representative of
limnological research on tropical lakes,
several conclusions are apparent. Al-
though the continuation of descriptive
studies founded upon careful taxonomy
and sampling is essential, experimental
testing of well-formulated hypotheses is
definitely required. Conspicuous gaps in
information concern the role of bacterial
activity in nutrient recycling, the influ-
ences of land use on nutrient supply,
and, in turn, how nutrient and food web
dynamics interact to effect water quality
and harvestable resources. The intensi-
fying exploitation of tropical inland wa-
ters makes the need for such research
especially urgent.

JoHN M. MELACK

Department of Biological Sciences and
Marine Science Institute,
University of California,
Santa Barbara 93106
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Creative Personages

Springs of Scientific Creativity. Essays on
Founders of Modern Science. RUTHERFORD
Aris, H. Tep Davis, and RoGER H.
STUEwWER, Eds. University of Minnesota
Press, Minneapolis, 1983. x, 344 pp., illus.
$32.50.

Springs of Scientific Creativity con-
tains 12 papers on major figures in the
growth of the exact sciences from the
time of Galileo and Newton to that of
Michael Polanyi and John von Neumann
with emphasis on 19th- and early 20th-
century figures. The papers are unified
by their biographical focus and by an
emphasis on scientific style. Only about
half of thém explicitly focus on the no-
tion of creativity that gives the book its
title. Another four make bows in that
direction by appending concluding re-
marks on creativity to papers that are
largely anecdotal accounts of the re-
search programs of the traditional
“‘founders’’ chosen for treatment.

Thomas Settle’s little gem of a paper
about experiments on falling bodies de-
scribed by Galileo and his predecessors
in 16th-century Italy makes not one di-
rect reference to ‘‘creativity.”” But it
deserves to be read by a wide audience
of physicists, general science students,
and historians and psychologists inter-
ested in science. (I wouldn’t dream of
disclosing his strategy and spoiling ev-
eryone else’s pleasure.)

Most of the remaining papers are curi-
ously old-fashioned in their approach.
They are unabashedly hero-worshiping
in tone; they freely attribute the old 19th-
century romantic characteristic of unan-
alyzable ‘‘genius’’ to their subjects; and
they seem to agree about little except
that creativity is a characteristic of indi-
viduals and that, though it may be de-
scribed in particular cases, it is some-
thing that cannot be bound by rules.

The authors seem to be aware of the
recent psychological literature on scien-
tific creativity. Stanley Goldberg, writ-
ing on Einstein, at least cites some of it
before he asserts that ‘‘creative thinking
has always been a mystery [and] it must
remain so’’ (p. 233), and others refer to
cognitive styles, tolerance for frustra-
tion, and the bringing together of diver-
gent traditions in creative acts. But most
are implicit advocates of Francis Gal-
ton’s Victorian theory of hereditary ge-
nius. (C. W. F. Everitt goes back four
generations in the Clerk and Maxwell
clans.) Only Everitt attempts to bring
psychoanalytic insight to bear on the
issue of creativity, offering some fasci-
nating but highly speculative comments
on Maxwell’s relationship to his parents,

his masochistic streak, and his extraordi-
nary tenacity in carrying out ‘‘painful’’
calculations.

Paradoxically, it is Thomas Hughes,
the author who most self-consciously
draws from romantic literary analyses,
who offers the most interesting analytic
suggestions regarding creativity. He de-
velops an imaginative comparison of the
creativity of Elmer Sperry with that of
Thomas Mann’s fictional composer,
Adrian Leverkiihn. Like his colleagues
in this volume, Hughes denies that we
can find a ‘“‘method of creativity’’ or that
creativity can be ‘‘managed’’ in any tra-
ditional sense. But instead of dropping
the issue there, he draws suggestions
from Sperry and Mann that invite us to
view creativity as a form of social devi-
ance and that therefore locate some nec-
essary but not sufficient conditions for
creativity in the domain of social psy-
chology.

In spite of the fact that the book won’t
offer many new insights for the profes-
sional psychologist who works on scien-
tific creativity or for the professional
historian of modern physics, it offers a
very nice introduction to the current
biographical tradition in the history of
science; so I would have no hesitation
about handing it over to a bright and
curious student of physics who wants to
learn about the mythic figures of that
discipline. All of the papers are graceful-
ly written, and all can be read by a
general scientifically literate audience.

RicHARD G. OLsON
Department of Humanities and Social
Science, Harvey Mudd College,
Claremont, California 91711

Environmental Errors

The Deer Wars. The Story of Deer in New
Zealand. GRAEME CAUGHLEY. Heinemann,
Auckland, New Zealand, 1983 (U.S. distribu-
tor, ISBS, Beaverton, Ore.). viii, 187 pp. +
plates. $17.95,

We are all aware that heavy browsing
by herbivores leads to soil erosion.
Right? Not necessarily, says Graeme
Caughley. He recounts what happened
when deer were released in the 19th
century in New Zealand and spread
through the mountain forests.

From the beginning of the present cen-
tury it was accepted that New Zealand
forests had evolved in isolation, protect-
ed from serious herbivore damage. Natu-
rally, deer were viewed as wholly de-
structive—at best they prevented regen-
eration of forest, at worst they were the
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cause of the heavy silting of rivers, espe-
cially those that flowed across the Can-
terbury plain in South Island. This silt-
ing, if not stopped soon, threatened to
wash Christchurch into the sea.

Initially deer were released by ‘‘accli-
matization societies,”” whose aim was to
turn New Zealand into a replica of En-
gland, with deer for the landed gentry to
hunt. But deer became too successful,
and by 1930 they were recognized as
pests. The government then set about
eradicating them. Government shooters
were employed to wipe out deer in a
well-planned—or so they thought—at-
tack. The initial optimism regarding what
was to be a short campaign was not
seriously disturbed when it took a little
longer. Twenty-five years later (1955),
with no visible reduction in deer num-
bers on the important watersheds, the
Forest Service took over responsibility.
They knew about forests, and they would
sort out the mess. Twenty-five years
later deer were still present in large num-
bers.

Meanwhile, starting in the 1960’s, two
other processes began. First, scientific
projects investigated plant communities,
geology, and erosion rates in the moun-
tains, with startling and uncomfortable
results. Moas, large ostrich-like, flight-
less birds, lived in the forest until their
extinction a few centuries ago. They fed
on forest vegetation: for a long period of
New Zealand history forests and herbi-
vores coexisted. Geologists found that
the Southern Alps are being uplifted at a
rate of 50 centimeters a century. More
important, they are being eroded 40 cen-
timeters a century, and the greatest ero-
sion rates are found where plant cover is
greatest. The main erosion agent is sim-
ply rainfall. In 1977, a dry year, some
rain gauges recorded 8.9 meters (350
inches) in the Southern Alps. But rainfall
is much higher on the wooded western
slopes of the range. Indeed, it is so high
that no amount of vegetation would hold
the rock and soil under this deluge. Ero-
sion rates here were ten times higher
than the world average for mountain
country. Under these conditions, plant
cover types and the presence of deer
have effects so slight as to be virtually
unmeasurable. Whatever the fate of
Christchurch, it will not be determined
by deer.

Second, deer became a commercial
commodity. Initially private shooters
had earned small sums by selling meat or
skins, but in the late 1960’s meat and
antler velvet prices soared and larger
commerical enterprises took off. These
culminated in the use of efficient helicop-
ter gunships that eventually cleared large
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areas of high country. Then, in the
1970’s, farmers developed domestic deer
herds, and deer became more valuable
alive than dead. The public image of
deer, it seems, had accomplished an un-
expected aboutface.

Caughley writes with penetrating in-
sight and dry wit. Partly autobiographi-
cal, this is not so much a narrative as a
personal commentary on events. Caugh-
ley’s exasperation over stupid mistakes
is reflected in the later chapters on poli-
tics and the law; these become rather
embroiled in legal semantics. Overall
this is an unusual, interesting, and amus-
ing account, well written. There is also a
more serious message; the story is a
classic example of how people can be
blinded by preconceptions. To quote
Caughley: ‘‘The justification of deer con-
trol operations from 1933 to present was
. . . based on an unfortunate fallacy, but
the real damage was caused by that error
evolving into a treasured axiom rather
than into a testable hypothesis. Axioms
die hard.”

A. R. E. SINCcLAIR
Institute of Animal Resource Ecology,
University of British Columbia,
Vancouver, Canada V6T IWS5

Books Received

Accretion Tectonics in the Circum-Pacific Regions.
M. Hashimoto and S. Uyeda, Eds. Terra, Tokyo,
and Reidel, Boston, 1983 (distributor, Kluwer Bos-
ton, Hingham, Mass.). viii, 358 pp., illus. $85.
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pp., illus. $39.50.
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Cambridge University Press, New York, 1983. xiv,
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1984. vi, 450 pp., illus. $45. Translated by T. Richard
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Artifical Auditory Stimulation Theories. W. D.
Keidel and P. Finkenzeller, Eds. Karger, Basel,
1984. viii, 151 pp., illus. $75. Advances in Audiol-
ogy, vol. 1. From a symposium, Erlangen, Germa-
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Astrocytes. Normal, Reactive, and Neoplastic.
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pp., illus. $37.

Astronomy and Astrophysics Abstracts. Vol. 33,
Literature 1983, Part 1. S. Béhme et al., Eds.
Published for Astronomisches Rechen-Institut by
Springer-Verlag, New York, 1983. x, 815 pp. $66.

Atherosclerosis. Mechanisms and Approaches to
Therapy. Norman E. Miller, Ed. Raven, New York,
1983. xii, 225 pp., illus. $45. From a symposium,
London, April 1982.

Atherosclerosis Reviews. Vol. 11. Antonio M.
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1983. xii, 252 pp., illus. $47.

An Atlas of UV Spectra of Supernovae. P. Benven-
uti et al. European Space Agency, Paris, 1983 (dis-
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Spiral bound, 140 F. ESA SP-1046.

Australia. A Natural History. Howard Ensign
Evans and Mary Alice Evans. Smithsonian Institu-
tion Press, Washington, D.C., 1983. 208 pp., illus.
$39.95; paper, $19.95.

Automatic Natural Language Parsing. Karen
Sparck Jones and Yorick Wilks, Eds. Horwood,
Chichester, England, and Halsted (Wiley), New

York, 1983. 208 pp., illus. $44.95. Ellis Horwood
Series in Artificial Intelligence. From a workshop,
Colchester, England, April 1982.

Automation and Control in Transport. F. T. Bar-
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pp., illus. $60.
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185 pp., illus. Paper, $12.50. Yale University Publi-
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Beijing/Shanghai Proceedings of an International
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illus. $57.50. Biochemical Society Symposia, No.
48. From a symposium, London, Dec. 1982.

Birds over America. Roger Tory Peterson. 2nd ed.
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Paper, $12.95. Reprint, 1964 edition.

Brain Peptides. Dorothy T. Krieger, Michael J.
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Brewster and Wheatstone on Vision. Nicholas J.
Wade, Ed. Published for the Experimental Psychol-
ogy Society by Academic Press, New York, 1983.
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The Cambridge Deep-Sky Album. Celestial pho-
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Cambridge University Press, New York, and Astro-
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al., Eds. International Agency for Research on Can-
cer, Lyon, 1983 (U.S. distributor, WHO Publica-
tions Centre USA, Albany, N.Y.). 81 pp., illus. $15.
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Carbon Dioxide. Current Views and Develop-
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Eds. Reidel, Boston, 1983 (distributor, Kluwer Bos-
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From a course, Erice, Italy, July 1982.

Causal Quantum Theory. James Paul Wesley.
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405 pp., illus. Paper, $24.
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Cell Locomotion in vitro. Techniques and Observa-
tions. C. A. Middleton and J. A. Sharp. Croom
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L. Nicolson, Eds. Praeger, New York, 1983. xiv,

(Continued on page 908)

SCIENCE, VOL. 224





