which a single genotype can produce one of
several alternative phenotypes in response to
the environment. This approach is con-
cerned with issues such as the constraints on
selection due to genetic correlations be-
tween components of fitness in two environ-
ments. The emphasis is on variation among
individuals within a population.

The second approach does not explicitly
include genetics, but rather studies patterns
of variation resulting from ontogenetic tra-
jectories and allometric relationships among
characters such as egg size and body size.
The emphasis is on variation among related
but not interbreeding taxa. Central to this
approach is the notion of heterochrony, the
relative timing of developmental events in
related taxa.

In 1987 a conference was held in Gra-
hamstown, South Affrica, to discuss “the
ways in which epigenesis . . . shapes the life-
history styles of plants and animals.” The
organizing concept of the conference, and
the volume that it spawned, was alternative
life-history styles—that is, that organisms
have bifurcations in their development in
which they have genetic instructions to fol-
low more than one pathway, with the envi-
ronment determining which branch is taken.

The conference logo was a coelacanth
fetus with a yin-and-yang yolk sac, and the
first chapter, by Balon, entitled “The Tao of
life,” is a primer on Taoism and its applica-
tion to evolution and developmental biolo-
gy. Those of us who spent the >60s talking
about life-history evolution will be amused
by this chapter’s summary table, which has
“yin” and “yang” as column headings and
such familiar pairs of concepts as r and K
selection and altricial and precocial develop-
ment as the entries. The epigenetic concepts
of Goldschmidt, Waddington, Lgvtrup, and
Balon join the thoughts of Lao Tzu (the Old
One) in other chapters.

One should read beyond this first chapter;
the volume contains some very straight and
empirical reviews of life-history diversity in
fishes (Flegler-Balon), amphibians (Duell-
man), small mammals (Perrin), and birds
(Siegfried and Brooke). These review chap-
ters tend to be extensions of the post-G.C.—
Williams era of adaptationist interpretations
of life-history diversity. There are also some
mixed chapters, such as one by Fabian on
sex determination that first presents a con-
cise review of mechanisms and then a brief
speculation on “ontogenetic memory,” by
which organisms alter regulatory genes to
recall phenotypes from their evolutionary
past. Geist reviews phenotypic dimorphisms
in mammals with a fascinating historical
account of the experimental study of the
effects of nutrition on growth and develop-
ment of deer. He then presents his dichoto-
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my of dispersal and maintenance phenotypes
and argues that we are all the genetically
fixed dispersal form of Homo erectus.

There is much to think about when read-
ing this volume, but one must be prepared
to cycle from dry factual recitations of the
life histories of particular groups to reviews
of conventional evolutionary theory to rath-
er flaky excursions out of the mainstream. I
found myself in a rather peculiar eddy with a
chapter by Lovtrop reviving the Lamarckian
dichotomy of divergent and progressive
evolution. Divergent evolution is phyloge-
netic bifurcation (we call it speciation),
which Levtrop says requires isolation and
the suspension of natural selection. Progres-
sive evolution is said to occur whenever two
taxa attempt to inhabit the same niche, with
the competitive exclusion axiom driving the
process. Progressive evolution is directed,
with the branch resulting in the most sec-
ondary branches being on the progressive
side of the bifurcation. Lgvtrop develops a
phylogenetic classification of the verte-
brates, producing a progressive lineage lead-
ing to mammals. At one point he had to
decide whether birds or mammals were the
more progressive. He chose mammals by
resorting to the ecological criterion “when
flightless birds are exposed to competition
with mammals they usually lose the battle.”

This is a book about bifurcations. I found
myself sorting the chapters into good ones
and bad ones. The good ones summarize
decades of empirical work. The bad ones are
half-baked attempts to apply nonscientific
approaches to legitimate evolutionary ques-
tions.

HEeNrY M. WILBUR
Department of Zoology,
Duke University,
Durham, NC 27706

Some Other Books of Interest

Biology and Utilization of the Cucurbitaceae.
Davip M. BATES, RiIcHARD W. ROBINSON, and
CHARLES JEFFREY, Eds. Comstock (Cornell Uni-
versity Press), Ithaca, NY, 1990. xviii, 485 pp.,
illus. $69.50. Based on a conference, Ithaca and
Geneva, NY, Aug. 1980.

The plant family Cucurbitaceae, best
known through such fruits as squash, pump-
kin, cucumber, and melon, is also a source of
other useful products and has, as the editors
note in the preface to this volume, been
studied from a wide variety of perspectives.
Among features of both biological and agri-
cultural interest the editors note the wide-
spread occurrence of bitter tetracyclic ter-
penoids, affecting relations with insects; uni-
sexuality, expressed through both monoecy
and dioecy; and “synergistic relationships

with early agriculturalists.” All these and
other themes are represented in this volume,
which has been expanded beyond the 1980
symposium in which it originated. The vol-
ume opens with a group of 14 papers on the
systematics and evolution of the family,
beginning with an overview by Jeffrey (who
also provides an outline classification as an
appendix to the volume) and including con-
siderations of cytogenetics, isozymes, phyto-
geography, coevolution, and domestication
of various species. There follow five papers
on comparative morphology and four on sex
expression. The remainder of the volume is
devoted to more immediately practical con-
cerns. A group of six papers under the
heading Utilization includes discussions of
pharmacological properties of New World
tropical species, a program to develop the
food potential of the New World buffalo
gourd, and the possibility of cultivating the
Namib Desert species Acanthiosicyos horridus,
which has been utilized by foragers since
antiquity. The final seven papers are devoted
to crop improvement and protection.
Among the approaches to genetic improve-
ment discussed are cell, tissue, and organ
culture techniques, addition of an extra
chromosome, and manipulation of genes
affecting capacity for chlorophyll synthesis.
Other subjects discussed include resistance
to viral and other diseases, encouragement
of multiple fruiting to increase the efficiency
of mechanical harvesting, and advantages of
bush over vine cultivars. The book has an
international authorship, including scien-
tists from India and Africa as well as Europe
and North America. It concludes with a 20-
page index.—K.L.

Herbicides and Plant Metabolism. A. D.
DobgGe, Ed. Cambridge University Press, New
York, 1990. x, 277 pp., illus. $65. Society for
Experimental Biology Seminar Series, 38. From a
seminar, York, U.K., April 1987.

In his preface Dodge notes that investiga-
tors of photosynthesis have long used herbi-
cides as experimental tools and that the
shikimic acid pathway and various other
processes of biosynthesis in plants have at-
tracted new attention because of the discov-
ery of compounds that inhibit them. The
Plant Metabolism Group of the Society for
Experimental Biology has thus prepared this
collection of 12 review papers by 19 (mostly
British) authors in the hope that it will be
useful to both students and research workers
in the field. In an opening chapter K. B.
Parry provides some background informa-
tion on the use and development of herbi-
cides, including data on the market for
agrochemicals and discussing the cost and
effectiveness of the four major approaches
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by which pesticides are developed—the
longer-established approaches of random
screening and imitative chemistry and the
more recent natural-products and “biora-
tional” approaches, the latter of which be-
gins with identification of mechanisms that
cause death. There follow papers dealing
specifically with various aspects of photo-
synthesis and the biosynthesis of lipids, pig-
ments, and branched-chain amino acids.
Other papers focus on effects on the shiki-
mate pathway, the activity of glutamine
synthetase, differences among plants in tar-
get-site  specificity, molecules (proherbi-
cides) whose activity depends on metabolic
transformation by the target plant, and the
development of resistance to herbicides in
weeds and in crop plants. The volume con-
cludes with a herbicide “glossary” (consist-
ing of structural diagrams) and index and a
general subject index.—K.L.

Books Received

Atomic Collisions in Crystals. M. A. Kumakhov
and G. Schirmer, Gordon and Breach, Philadelphia,
1989. x, 260 pp., illus. $185. Translated from the
Russian edition (Moscow, 1980).

Automorphic Forms, Shimura Varieties, and L-
Functions. Laurent Clozel and James S. Milne, Eds.
Academic Press, San Diego, CA, 1989. 2 vols. xii, 437
Pp-, and xii, 391 pp. Each vol., $49.50 Perspectives in
Mathematics, vols. 10 and 11. From a conference, Ann
Arbor, MI, July 1988.

Calixarenes. C. David Gutsche. Royal Society of
Chemistry, Cambridge, U.K., 1989 (U.S. distributor,
CRGC, Boca Raton, FL). xiv, 223 pp., illus. $81. Mono-
graphs in Supramolecular Chemistry, vol. 1.

Cataclysms and Earth History. The Development
of Diluvialism. Richard Huggett. Clarendon (Oxford
University Press), 1989. xii, 220 pp., illus. $53.

Computer-Aided Structure. J. P. Duncan and K. K.
Law. Cambridge University Press, New York, 1989. x,
162 pp., illus. $34.50.

Connectionistic Problem Solving. Computational
Aspects of Biological Learning. Steven E. Hampson.
Birkhiuser Boston, Cambridge, MA, 1990. x, 276 pp.,
illus. $39.

Covering the Plague. AIDS and the American Me-
dia. James Kinsella. Rutgers University Press, New
Brunswick, NJ, 1990. x, 299 pp. $22.95.

Evaluation of Advanced Semiconductor Materi-
als by Electron Microscopy. David Cherns, Ed. Ple-
num, New York, 1989. xii, 412 pp., illus. $89.50.
NATO Advanced Science Institutes Series B, vol. 203.
From a workshop, Bristol, U.K., Sept. 1988.

Fundamentals of Enzymology, Nicholas C. Price
and Lewis Stevens. 2nd ed. Oxford University Press,
New York, 1989. xviii, 526 pp., illus. $85; paper,
$33.95.

Fundamentals of Magnetohydrodynamics. R. V.
Polovin and V. P. Demutskii. Consultants Bureau (Ple-
num), New York, 1990. xii, 339 pp., illus. $95. Translat-
ed from the Russian by D. ter Haar.

Generatingfunctionality. Herbert S. Wilf. Academic
Press, San Diego, CA, 1990. viii, 184 pp. $29.95.

A Generation Lost. China Under the Cultural Revo-
lution. Zi-Ping Luo. Holt, New York, 1990. x, 342 pp.
$22.50.

The International Narcotics Research Confer-
ence (NRC) '89. (Ste-Adele, Quebec, July 1989.) Remi
Quirion, Khem Jhamandas, and Christina Gianoulakis,
Eds. Liss (Wiley), New York, 1989. xxii, 558 pp., illus.
$120. Progress in Clinical and Biological Research, vol.
328.

Interpretation of Three-Dimensional Seismic
Data. Alistair R. Brown. 2nd ed. American Association
of Petroleum Geologists, Tulsa, OK, 1988.

An Introduction to the Historiography of Science.
Helge Kragh. Cambridge University Press, New York,
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1989. viii, 235 pp., illus. Paper, $14.95. Reprrint, 1987
d.

ed.

ISNAR Agricultural Research Indicator Series. A
Global Data Base on National Agricultural Research
Systems. Philip G. Pardey and Johannes Roseboom.
Published for the International Service for National
Agricultural Research by Cambridge University Press,
New York, 1989. xii, 547 pp., $59.50.

Modern Elementary Probability and Statistics,
with Statistical Programming in SAS, MINITAB, and
BMDP. Edward J. Dudewicz, Pinyuen Chen, and Bal-
deo K. Taneja. American Sciences Press, Columbus, OH,
1989. x, 372 pp., illus. Paper, $34.50.

Molecular Bpiology. A Selection of Papers. S. Bren-
net, compiler. Academic Press, San Diego, CA, 1989. x,
622 pp., lllus. Paper, $29.95. Reprinted from the Jourmal
of Molecular Biology, 1959-1975.

Molecular Endocrinology and Steroid Hormone
Action. Gordon H. Sato and James L. Stevens, Eds. Liss
(Wiley), New York, 1989. xx, 320 pp., illus. $80.
Progress in Clinical and Biological Research, vol. 322.
From a symposium, Lake Place, NY, Aug. 1988.

Molecular Genetic Approaches to Protein Struc-
ture and Function. Applications to Cell and Develop-
mental Biology. James A. Spudich, Ed. Liss (Wiley),
New York, 1989. vi, 175 pp., illus. $49.50. Reprinted
from Cell Motility and the Cytoskeleton, vol. 14, no. 1
(1989).

Morphology of Flowers and Inflorescences. F.
Weberling. Cambridge University Press, New York,
1989. xx, 405 pp., illus. $110. Translated from the
German edition (Ulm, 1981) by R. J. Pankhurst.

Multidimensional Chromatography. Techniques
and Applications. Hernan J. Cortes, Ed. Dekker, New
York, 1990. viii, 378 pp., illus. $99.75. Chromatograph-
ic Science, vol. 50.

Multipoint Mapping and Linkage Based Upon
Affected Pedigree Members. Genetic Analysis Work-
shop 6. Robert C. Elston et al., Eds. Liss (Wiley), New
York, 1989. xx, 223 pp., illus. $49.50. Progress in
Clinical and Biological Research, vol. 246. From a
workshop, Long Beach, MS, Oct. 1988.

New Perspectives in Hemodialysis, Peritoneal
Dialysis, Arteriovenous Hemofiltration,and Plasma-
pheresis. W. H. Horl and P. J. Schollmeyer, Eds. Ple-
num, New York, 1989. viii, 218 pp., illus. $59.50.
Advances in Experimental Medicine and Biology, vol.
260. From a symposium, Freiburg, F.R.G., Oct. 1988.

New Polymer Materials. B. Boutevin et al. Springer-
Verlag, New York, 1990. viii, 159 pp., illus. $74.50.
Advances in Polymer Science, vol. 94.

New Trends in Physics and Physical Chemistry
of Polymers. Lieng-Huang Lee, Ed. Plenum, New
York, 1989. x, 662 pp., illus. $120. From a symposium,
Toronto, Ontario, June 1988.

Nonlinear Differential Equations and Dynamical
Systems. Ferdinand Verhulst. Springer-Verlag, New
York, 1990. x, 277 pp., illus. Paper, $22. Universitext.

PCR Protocols. Michael A. Innis et al., Eds. Academ-
ic Press, San Diego, CA, 1989. xviii, 482 pp., illus.
$69.50; comb-bound, $39.95.

People of the Wetlands. Bogs, Bodies and Lake-
Dwellers. Bryony Coles and John Coles. Thames and
Hudson, New York, 1990 (distributor, Norton, New
York). 215 pp., illus. $24.95. Ancient Peoples and
Places.

The Philosophy of Quantum Mechanics. An Inter-
active Interpretation. Richard Healey. Cambridge Uni-
versity Press, New York, 1989. xiv, 270 pp. $34.50.

The Physics of Vibration. A. B. Pippard. Cambridge
University Press, New York, 1989. xiv, 639 pp., illus.
$65. Reprint, 1979 (part 1) and 1983 (part 2) eds.

Plant Polyphenols. Vegetable Tannins Revisited.
Edwin Haslam. Cambridge University Press, New York,
1989. x, 230 pp., illus. $70. Chemistry and Pharmacolo-
gy of Natural Products.

Practical Fourier Transform Infrared Spectrosco-
py. Industrial and Laboratory Chemical Analysis. John
R. Ferraro and K. Krishnan, Eds. Academic Press, San
Diego, CA, 1989. xiv, 534 pp., illus. $69.

Principles of Research Data Audit. Adil E. Sha-
moo, Ed. Gordon and Breach, Philadelphia, 1989. x,
181 pp., illus. $30; paper, $15.

The Privilege of Being a Physicist. Victor F.
Weisskopf. Freeman, New York, 1990. x, 235 pp., illus.
Paper, $12.95. Reprint, 1988 ed.

Prostanoids and Drugs. B. Samuelsson et al., Eds.
Plenum, New York, 1989. x, 260 pp., illus. $65. NATO
Advanced Science Institutes Series K, vol. 177. From an
institute, Erice, Italy, Sept. 1988.

Sodium-Calcium Exchange. T. Jeff Allen, Denis
Noble, and Harald Reuter, Eds. Oxford University
Press, New York, 1989. x, 332 pp., illus. $36.95.

Solid Phase Peptide Synthesis. A Practical Ap-
proach. E. Atherton and R. C. Sheppard. IRL (Oxford
University Press), New York, 1989. x, 203 pp., illus.
Spiral bound, $58; paper, $38.

Spontaneous Phenomena. A Mathematical Analy-
sis. Flemming Topsge. Academic Press, San Diego, CA,
1989. xii, 182 pp., illus. $29.95. Translated from the
Danish edition (Copenhagen, 1983) by John Stillwell.

The Third Component of Complement. Chemistry
and Biology. J. D. Lambris, Ed. Springer-Verlag, New
York, 1990. x, 251 pp., illus. $78. Current Topics in
Microbiology and Immunology, vol. 153.

Topics in Functional Analysis and Applications.
S. Kesavan. Wiley, New York, 1989. xii, 267 pp. $24.95.

Toward the Habit of Truth. A Life in Science.
Mahlon Hoagland. Norton, New York, 1990. xxx, 206
pp., illus. $19.95. Commonwealth Fund Book Program.

Transportation for the Nuclear Industry. D. G.
Walton and S. M. Blackburn, Eds. Plenum, New York,
1989. xii, 416 pp., illus. $89.50. From a conference,
Stratford-upon-Avon, U.K., May 1988.

Transcendental Numbers. Andrei Borisovich Shid-
lovskii. De Gruyter, New York, 1989. xx, 466 pp.
$89.50. De Gruyter Studies in Mathematics, vol. 12.
Translated from the Russian edition (Moscow, 1987) by
W. Dale Brownawell.

The Volume of Convex Bodies and Banach
Space Geometry. Gilles Pisier. Cambridge University
Press, New York, 1989. xvi, 250 pp. $49.50. Cambridge
Tracts in Mathematics, vol. 94.

Ways out of the Arms Race. From the Nuclear
Threat to Mutual Security. John Hassard, Tom Kibble,
and Patricia Lewis, Eds. World Scientific, Teaneck, NJ,
1989. xvi, 373 pp. $36. From a congress, London, U.K.,
Dec. 1988.

Word and Image in Maya Culture. Explorations in
Language, Writing, an Representation. William F.
Hanks and Don S. Rice, Eds. University of Utah Press,
Salt Lake City, 1989. vi, 385 pp., illus. $45. Based on
symposia, Chicago, IL, Nov. 1983 and April 1984.
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