remains stoutly convinced that virtuaily all
of animal behavior stems from the necessity
for populations to regulate their own num-
bers in order to avoid overexploitation of
the food resources. This theme underlies all
20 chapters of the book, and it is essentially
unchanged since 1962. The book opens
with six chapters on animal nutrition, then
proceeds through seven interesting chapters
summarizing the social biology of the red
grouse (Lagopus lagopus scoticus). This game
bird of the heather moors of Great Britain is
used explicitly as a paradigm for the entire
animal world. For this reason, readers who
intend to study carefully the author’s reason-
ing about group selection should examine
chapters 7 through 13 in detail. Chapters 14
through 20 generalize the red grouse exam-
ple into a broad discussion of animal popu-
lation structure and the author’s perspective
on the mechanisms and implications of
group selection.

Although the author includes discussions
of Wright’s shifting-balance theory of genet-
ic population structure, Wade’s laboratory
experiments on Tribolium beetles, and D. S.
Wilson’s group selection models, he pro-
vides no new theoretical insight into how
these results relate to the natural biological
world of animal social systems. Evolutionary
theorists have shown that group selection
depends upon the combination of limited
dispersal among populations with small
effective sizes and high among-population
variance in average reproductive success. Yet
Wynne-Edwards musters little quantitative
evidence that in nature these necessary in-
gredients indeed characterize the animals he
describes. In short, he fails to demonstrate
that in any widespread species locally adapt-
ed populations (his “in-groups”) can serve
as units of selection. Possibly, his difficulty
in this respect reflects the fact that birds are
among the most uniformly distributed and
mobile of all animals, and therefore perhaps
the least likely taxon in which group selec-
tion could be expected to operate.

As in 1962, the crux of Wynne-Edwards’s
hypothesis is that those in-groups whose
members are genetically disposed toward
good behavior (that is, regulating their
numbers to match the food supply) produce
a disproportionately large fraction of the
total pool of offspring. These offspring in
turn disperse to found new, equally cooper-
ative in-groups. In contrast, groups consist-
ing of “non-cooperatives,” “self-secking in-
dividualists,” or “frecloaders” end up “rav-
aging their environment” and “strip[ping it]
of renewable assets in ruthless pursuit of
personal fitness” (p. 13). Colorful language
of this sort makes for lively reading. The
prose is excellent, but in the absence of
rigorous theoretical underpinnings it often
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comes across as more amusing than persua-
sive.

Wynne-Edwards views population ho-
meostasis as an adaptation that has arisen
because of the common good it confers
upon the group. The alternative interpreta-
tion is that it is a byproduct of individual
strategies and constraints in survival and
reproduction. In the red grouse, the well-
documented relationship between popula-
tion size and food supply is not at all
inconsistent with the latter. Wynne-Ed-
wards describes surviving individuals who
are unmated as having “declined the oppor-
tunity to mate” (p. 161), but the idea that
they have simply lost the competition for
mates and resources is not even mentioned,
much less repudiated. The failure to cast his
discussion in terms of rigorously defined
alternative explanations is the single greatest
weakness of Wynne-Edwards’s treatment of
group selection.

Theorists and empiricists alike have res-
cued the concept of group selection from a
premature death. Whether group selection
has been of major evolutionary consequence
in the real world is once again an open and
fruitful biological question. Wynne-Ed-
wards remains a strong voice in support of
its importance, but as in 1962 his case
appears overstated and lacks the theoretical
footing to contribute substantial new under-
standing to the problem.

I thank Debra Moskovits, Bruce Patter-
son, and Douglas Stotz for illuminating
discussions during the preparation of this
review.

JouN W. FITZPATRICK
Department of Zoology,

Field Museum of Narural History,
Chicago, IL 60605

Physiological Diversity

Adaptational Biology. Molecules to Organisms.
C. LADD Prosser. Wiley-Interscience, New
York, 1986. xii, 784 pp., illus. $99.50; paper,
$49.50.

Over his illustrious career C. Ladd Prosser
has been instrumental in persuading com-
parative physiologists to adopt an evolution-
ary perspective. His book Comparative Ani-
mal Physiology (Saunders, 1973) docu-
mented functional differences between spe-
cies and stimulated an entire generation of
comparative scientists to seek explanations
for these differences. In Adaptational Biology
he provides a clear statement of his scientific
philosophy and attempts to place the exten-
sive database of comparative physiology into
an evolutionary perspective.

The work can be divided into three major
sections. The first examines adaptation in
detail, identifying the sources of adaptive
diversity through chapters on the origin of
life and metabolic pathways, genetics, bio-
logical variations, and enzyme kinetics and
protein structure. These chapters may be too
detailed for many readers, but they provide a
solid grounding in the bases of adaptational
processes. The presentation makes it obvi-
ous that only an integration of disciplines
will provide adequate answers to the impor-
tant evolutionary questions at issue.

The second section examines the four
environmental factors—oxygen, tempera-
ture, hydrostatic pressure, and water and
ions—that have been exhaustively studied
by comparative physiologists. The diverse
adaptations shown by organisms are selec-
tively documented. The theme dominating
these chapters is that the genome limits the
ability of the organism to adapt, and the
reader is given an insight into the extent of
change necessary to separate organisms from
extreme environments (as evidenced for ex-
ample by the difference in the number of
sulfhydryl groups in the enzyme fructose
diphosphoaldolase in an Antarctic fish and
the domestic rabbit). The most fascinating
chapter in this group is that on water and
ions. The treatment of ion pumps and gradi-
ents is excellent and perceptive. The refer-
encing in each chapter is extensive and up-
to-date, and points where data are lacking
are identified.

The final section deals with animal behav-
1or, nervous systems, electrical transduction,
and excitability of cells. The discussion
throughout is informative and challenging,
and the reader is introduced to subjects not
usually found in general works in compara-
tive physiology (for example, audiorecep-
tion and vision). Even familiar subjects such
as membrane potentials are handled in a new
and fascinating manner. This section crystal-
lizes the book’s prevalent theme, that by
examining a diversity of organisms it is
possible to identify a tentative evolutionary
progression for certain functions. Prosser
cautions the reader that it is not possible to
answer all questions and that without specu-
lation many of the voids in our understand-
ing cannot be filled, but the relationships
developed are compelling in spite of these
caveats.

Prosser has succeeded in a formidable
task. He has both informed and challenged
the reader, while describing functional di-
versity in evolutionary terms. Prosser states
in the preface that this book is not a text-
book. Instead, it is a book to be read by
comparative biologists working at any level
of organization who are interested in how
organisms and environments evolve. It is the
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combined attention of these specialists that

will ultimately meet Prosser’s challenge to

understand the diversity of present-day or-

ganisms on the basis of their evolutionary
past.

TroMmAs W. MooN

Department of Biology,

University of Ottawa,

Ottawa, Ontario KIN 6N5, Canada

Cytochrome P-450

Cytochrome P-450. Structure, Mechanism, and
Biochemistry. PAUL R. ORTIZ DE MONTELLANO,
Ed. Plenum, New York, 1986. x, 556 pp., illus.
$69.50.

The last few years have seen an explosion
of knowledge of cytochrome P-450 en-
zymes, such that need has developed for a
comprehensive and contemporary treatise
on these fascinating proteins. This volume
fills the need superbly.

The initial chapter, by McMurry and
Groves, provides a succinct but complete
review of the chemistry and spectroscopy of
the numerous synthetic models for P-450.
Next Marnett, Weller, and Battista compare
the peroxidase activity of hemeproteins and
cytochrome P-450 and Miwa and Lu discuss
the topology of the mammalian cytochrome
P-450 active site. Then DPeterson and
Prough examine the electron transfer pro-
teins that are physiological partners of cyto-
chrome P-450, Ingelman-Sundberg de-
scribes the relations between these proteins
and phospholipid membranes, and Black
and Coon extensively compare the primary
structures of the numerous P-450 isozymes.

Ortiz de Montellano gives a particularly
cogent discussion of oxygen activation and
transfer, which is the central function of
cytochrome P-450, and joins with Reich to
examine the inhibition of cytochrome P-450
enzymes, with special emphasis on the ex-
traordinary mechanism-based inhibitors that
Ortiz de Montellano’s laboratory has devel-
oped. In the next three chapters supramolec-
ular processes are discussed—the induction
of hepatic P-450 isozymes by Eisen, regula-
ton of synthesis and activity of P-450 en-
zymes in physiological pathways by Water-
man, John, and Simpson, and P-450 en-
zymes in sterol biosynthesis and metabolism
by Jefcoate.

The last two chapters emphasize the ex-
tensive physical studies that have been per-
formed on bacterial P-450. Sligar and Mur-
ray give a scholarly account of the physics
and chemistry of cytochrome P-450c,m and
other bacterial P-450 enzymes. Poulos then
provides excellent stereoscopic graphics of
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the recently published crystal structure of P-
450.,m, including a color plate of the full
structure in front and side views. In addi-
tion, Poulos reconciles the observed struc-
ture with known spectroscopic and mecha-
nistic information.

The emphasis of this book, reflecting the
interests of the editor, is strongly, but not
overwhelmingly, on the chemical and physi-
cal aspects of the oxygen activation process.
Not the least of its many strengths is the
recentness of the references, which include
many from 1985 and even some from 1986.
Full titles of all cited papers are included.
There are also many useful direct compari-
sons of the P-450 enzymes to synthetic
chemical models, peroxidases, and the bleo-
mycins. Among material not available else-
where are Poulos’s structural illustrations, a
very practical appendix by Waxman serving
as an atlas of the confusing landscape of
closely related mammalian P-450 isozymes,
a useful compilation of the properties of 52
P-450 enzymes from 13 species by Black
and Coon, and an expanded thermodynamic
theory of redox and spin states by Sligar and
Murray. Most topics are given well-balanced
treatment, although several authors have
followed the natural tendency to cite their
own work heavily. One lack is an account of
the elegant molecular biology that has been
conducted on the gene structures of the
mammalian P-450 isozyme families. Over-
all, though, this book is highly successful in
its purpose, and I can heartily recommend it
to students and experts alike.

RonNaLp E. WHITE

Department of Pharmacology,

University of Connecticut Health Center,
Farmington, CT 06032

Books Received

The American College and the Culture of Aspira-
tion, 1915-1940. David O. Levine. Cornell University
Press, Ithaca, NY, 1986. 283 pp. $29.95.

Among Predators and I;:'ey. Hugo van Lawick.
Sierra Club Books, San Francisco, 1986 (distributor,
Random House, New York). 224 pp., illus. $35.

Amorphous Metals and Semiconductors. P. Haa-
sen and R. I. Jaffee, Eds. Pergamon, New York, 1986.
xii, 471 %p., illus. $95. Acta-Scripta Metallurgica Pro-
ceedings Series, 3. From a workshop, Coronado, CA,
May 1985.

Xntimutagenesis and Anticarcinogenesis Mecha-
nisms. Delbert M. Shankel ez 4l., Eds. Plenum, New
York, 1986. xii, 605 pp., illus. $89.50. Basic Life
Sciences, vol. 39. From a conference, Lawrence, KS,
Oct. 1985.

Biotechnology for the Mining, Metal-Refining,
and Fossil Fuel Processing Industries. Henry L.
Ehrlich and David S. Holmes, Eds. Interscience (Wiley),
New York, 1986. vi, 386 pp., illus. Paper, $69.95.
Biotechnology and Bioengineering Symposium, no. 16.
From a worEZhop, Troy, NY, May 1985.

Cell Movement and Cell Behaviour. J. M. Lackie,
Allen and Unwin, Winchester, MA, 1986. xvi, 316 pp.,
illus. $45; paper, $19.95.

Cellulose. Structure, Modification and Hydrolysis.
Raymond A. Young and Roger M. Rowell, Eds. Wiley-
Interscience, New York, 1986. xx, 379 pp., illus. $64.50.

Drug Receptors and Dynamic Processes in Cells.
Jens S. Schou, Arne Geisler, and Svend Norn, Eds.
Munksgaard, Copenhagen, 1986 (U.S. distributor, Ra-
ven, New York). 416 pp., illus. $68.50. Alfred Benzon
Symposium, 22 (Copenhagen, June 1985).

The Effects of Arts, Trades, and Professions on
Health and Longevity. Charles Turner Thackrah. With
an introductory essay by A. Meiklejohn. Science History
Publications (Watson), Canton, MA, 1985. xvi, 217 pp.,
illus. $15. Resources in Medical History.

Eider Ducks in Canada. Austin Reed, Ed. Canadian
Wildlife Service, Ste-Foy, Quebec, 1986 (available from
Printing and Publishing, Supgly and Services Canada,
Ottawa). vi, 177 pp., illus. Paper, $23.40. Canadian
Wildlife Service Report Series, no. 47. Text in English
and French.

Human Growth Hormone. Salvatore Raiti and Rob-
ert A. Tolman, Eds. Plenum Medical, New York, 1986.
Xiv, 662 pp., illus. $89.50.

The Human Oncogenic Viruses. Molecular Analy-
sis and Diagnosis. Albert A. Luderer and Howard H.
Weetall, Eds. Humana, Clifton, NJ, 1986. xvi, 281 pp.,
illus. $59.50. The Oncogenes.

Hydrogen in Disordered and Amorphous Solids.
Gust Bambakidis and Robert C. Bowman, Jr., Eds.
Plenum, New York, 1986. x, 428 pp., illus. $69.50.
NATO Advanced Science Institutes geries B, vol. 136.
From an institute, Rhodes, Greece, Sept. 1985.

Immune Regulation. Marc Feldman and N. A.
Mitchison, Eds. Humana, Clifton, NJ, 1985. xvi, 391
pp., illus. $64.50. Experimental Biology and Medicine.
Based on a conference, Cambridge, UK, 1984.

Logic of Discovery and Eoglc of Discourse.
Jaakko Hintikka and Fernand Vandamme, Eds. Plenum,
New York, and Communication and Cognition, Ghent,
1985. xvi, 271 pp., illus. $42.50. Based on a conference.

Low Tech EPJ) cation in a High Tech World. Cor-
porations and Classrooms in the New Information Socie-
ty. Elizabeth L. Useem. Free Press (Macmillan), New
York, and Collier Macmillan, London, 1986. x, 278 pp.,
illus. $19.95; to AAAS members, $15.95. AAAS Issues
in Science and Technology Series.

Magmas and Magmatic Rocks. An Introduction to
%neous Petrology. Eric A. K. Middlemost. Longman,

ew York, and Wiley, New York, 1985. x, 266 pp., illus.
Paper, $39.95.

ﬁammalian Proteases. A Glossary and Bibliogra-
phy. Vol. 2, Exopeptidases. J. Ken McDonald and Alan
J. Barrett. Academic Press, Orlando, FL, 1986. xvi, 357
pp., illus. $34. .

Manipulating the Mouse Embryo. A Laboratog;
Manual. Brigid Hogan, Frank Costantini, and Elizabe
Lacy. Cold “Spring Harbor Laboratory, Cold Spring
Harbor, NY, 1986. xii, 332 pp., illus. Spiral bound, $60.

Mass Spectroscopy. H. E. Duckworth, R. C. Bar-
ber, and V. S. Venkatasubramanian. 2nd ed. Cambridge
University Press, New York, 1986. xiv, 337 pp., illus.
$69.50. Cambridge Monographs on Physics.

Materials Degradation 8aused by Acld Rain.
Robert Baboian, Ed. American Chemical Sociez, Wash-
ington, DC, 1986. xiv, 447 pp., illus. $79.95. ACS
Symg]osium Series, 318. Based on a symposium, Arling-
ton, VA, June 1985.

Natural Energy and Vernacular Architecture.
Principles and Examples with Reference to Hot Arid
Climates. Hassan Fathy. Walter Shearer and Abd-el-
rahman Ahmed Sultan, Eds. Published for the United
Nations University by the University of Chicago Press,
Chicago, 1986. xxiv, 172 pp., illus. $25; paper, $10.95.

Natural History of the Major Histocompatibility
Complex. Jan Klein. Wiley-Interscience, New York,
1986. xxii, 775 pp., illus. + plates. $95.

The Neural Basis of Motor Control. Vernon B.
Brooks. Oxford University Press, New York, 1986. xiv,
330 pp., illus. $45; paper, $27.95.

Neuroendocrine Molecular Biology. G. Fink, A. J.
Harmar, and Kenneth W. McKerns, Eds. Plenum, New
York, 1986. xii, 498 pp., illus. $79.50. Biochemical
Endocrinology. From a symposium, Edinburgh, Sept.
1985.

Neuroimmunomodulation. Proceedings of the First
International Workshop on Neuroimmunomodulation
(Bethesda, MD, Nov. 1984). Novera Herbert Spector ¢z
al., Eds. International Working Group on Neuroimmu-
nomodulation, Bethesda, MD, 1985. xx, 307 pp., illus.
Paper, $16.

rehistoric Hunter-Gatherers in Japan. New Re-
search Methods. Takeru Akazawa and C. Melvin Aikens,
Eds. Univcrsitir of Tokyo Press, Tokyo, 1986 (U.S.
distributor, Columbia University Press, New York). xiv,
221 pp., illus. + plates. $62.50. From a symposium,
Vancouver, British Columbia, Sept. 1983.
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