
ment of symbiogenesis theories, followed by 
chapters describing the work of A. S. Fam- 
intsyn, K. S. Merezhkovsky, A. A. Elen- 
kin, and B. M. Kozo-Polyansky and a chap- 
ter covering the views of half a dozen 
Russian workers in the 1920s through 
1940s, and concludes with a rather dated 
review of modern concepts of symbiogene- 
sis. A key theme is the complex interplay 
between Darwinism and svmbioeenesis. 

Khakhina is a propone& of thve theory of 
symbiogenesis, and the purpose of the book 
appears to be to bolster the legitimacy of 
the field by searching for the precursors and 
precedents of modern ideas. She seeks to 
dispel the notion that contributors to the 
field were scientifically disreputable and to 
establish that they form a coherent tradi- 
tion. Her analvsis is done from the stand- 
point of how accurately these scientists 
foreshadowed currently prevailing views. 
This approach to the history of science, 
viewing science of the past primarily 
through the lens of current scientific con- 
sensus, has long since gone out of fashion 
among academic historians of science. 

The more conventional approach, that of 
analyzing science and scientists within the 
prevailing intellectual, sociological, and po- 
litical context, is employed in the appendix 
by D. C. Mehos on an American proponent 
of symbiogenesis, Ivan Wallin. Placing the 
contributions of Wallin in their full context 
provides considerable insight into the rea- 
sons his ideas had so little impact, which in 
this case were both scientific and cultural. 
This essay also provides some insight into 
the decidedly negative response of the scien- 
tific establishment to Margulis when she 
came forward decades later. 

The sociopolitical context of the book is 
as interesting as the book itself. There is 
little evidence that Russian symbiogenesis 
research and ideas were well known in the 
West, and thus it appears that they did not 
greatly influence the research in this area 
that has led to the widesuread acceutance of 
some of the key concep;s of symbiogenesis. 
Why then should a synopsis of the work of 
now obscure Russian botanists merit the 
spotlight? 

In the 1960s Lynn Margulis became a 
strong proponent of the notion that cellular 
organelles have a symbiotic origin. Her 
advocacy was based on ultrastructural and 
genetic evidence but ureceded the accumu- 
ration of molecular 'data that make the 
current generation of biologists accept the 
symbiotic origin of mitochondria and chlo- 
roplasts as virtually self-evident. She has 
maintained her position at the leading edge 
of controversy by proposing that other or- 
ganelles, such as eukaryotic cilia, flagella, 
and centrioles, also have symbiotic origins 
and by strong support of James Lovelock's 
Gaia hypothesis. 

Initiallv. her views were heavilv criti- 
cized and' 'largely rejected, and she was 
ostracized bv manv mainstream scientists. 
As evidence' accu6ulated in support of the 
symbiotic origin of organelles, particularly 
mitochondria and chloroplasts, Margulis 
was criticized for not giving adequate credit 
to her intellectual antecedents. Margulis's 
efforts to bring this book to publication 
serve several purposes. She is able to make 
amends for any past neglect of her historical 
predecessors and enhance the historical di- 
mension of the field. The book also pro- 
vides her with some intellectual soulmates 
and celebrates a shared vision. 

The chief virtue of the book is that it 
makes this interesting group of Russian 
scientists and their work known to the 
Western scientific public. As historical 
scholarship, Khakhina's book leaves some- 
thing to be desired, but it makes enjoyable 
reading nonetheless. Above all, it whets 
the appetite for a thorough treatment of the 
modem era in the West. 

Margo G. Haygood 
Marine BioEogy Research Division, 

Scripps Institution of Oceanography, 
La Jolla, CA 920934202 

Other Books of Interest 

Molds, Molecules, and Metazoa. Growing 
Points in Evolutionary Biology. PETER R. 
GRANT and HENRY S. HORN, Eds. Princeton 
University Press, Princeton, NJ, 1992. x, 181 
pp., illus., + plates. $32.50 or £23.50. Based on 
a symposium, Princeton, NJ, Oct. 1990. 

This volume results from a symposium held 
to honor John Tyler Bonner on his retire- 
ment as professor of biology at Princeton 
University. Noting that Bonner began his 
career at Princeton at the time of an inter- 
national conference there that marked the 
birth of the Modem Svnthesis of evolution- 
ary. fact and theory, the editors have 
brought together for publication a set of 
papers on evolutionary themes. The first of 
these is by Bonner himself, who reiterates 
his view that "evolution by natural selec- 
tion is the most useful, the most important, 
the most all-enveloping concept in all of 
biology" and traces "with a very light 
brush" the changes over the last 50 vears in 
paleontology, eiology, behavior, develop- 
ment, cell biology, and molecular genetics 
that are relevant to evolutionary thought. 
These fields are then in turn each represent- 
ed by an essay. On paleontology, James W. 
Valentine notes the trend of the field, once 
a province of geology, toward biology and 
discusses three areas in which its contribu- 

tion of a historical view is important for 
biology-the origin and early radiations of 
metazoan body plans, taxonomic turnover 
rates among phyla and classes, and the 
composition of marine benthic paleocom- 
munities. On ecology, Graham Bell identi- 
fies and discusses five "properties of the 
environment" that are of general theoreti- 
cal interest-variability, spatial and tempo- 
ral complexity, inconsistency of organismal 
responses, self-regulation of variation, and 
a tendency to deterioration. Mary Jane 
West-Eberhard takes up the iss_ue of behav- 
ior and evolution, predicting greater con- 
cern with epigenetic phenomena and the 
emergence of "a new mode of experimen- 
tation" aimed at discerning how new 
adaptive behaviors can emerge from an- 
cestral phenotypes. Leo Buss and Matthew 
Dick present a cask for the study of devel- 
opment as the "middle ground" of biology, 
between molecules and organisms, review- 
ing the history of the subject and advocat- 
ing the potential of a focus on life cycles 
and the experimental approach of satura- 
tion mutagenesis for putting development 
into an evolutionary context. With regard 
to cell biology, Mark Kirschner, in light of 
accumulating evidence for conservatism in 
the evolution of the eukaryotic cell, sees 
the promise of the study of evolution as 
lying in the understanding of operating 
systems, or "collections of software." In 
the final chapter, Martin Kreitman ex- 
plores the relationship between molecular 
and evolutionary biology and the limita- 
tions of the former-categorized as tech- 
nical, theoretical, epistemological, and 
economic/political-for a full understand- 
ing of evolution. An epilogue by Grant, a 
combined reference list, and an index 
conclude the volume. 

-Katherine Livingston 

"Most of the Good Stuff." Memories of Rich- 
ard Feynman. LAURIE M. BROWN and JOHN 
S. RIGDEN, Eds. American Institute of Physics, 
New York, 1993. vi, 181 pp., illus., + plates. 
$35. 

The colorful and by all accounts brilliant 
physicist Richard Feynman, who died in 
February 1988, was the subject of a memo- 
rial symposium at the subsequent AAAS 
meeting, and the papers presented there 
were published as a -group in the February 
1989 issue (vol. 42, no. 2) of Physics Today. 
Feynman has since been the subject of a 
major biography (James Gleick's Genius, 
reviewed in Science 259, 537 [1993]). Now 
to round out the Feynman literature the 
American Institute of Physics has brought 
together this collection of "memories." The 
core of the book is a reprinting of the 
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Richard Feynman as a student at MIT. [From 
"Most of the Good Stuff", Joan Feynman] 

Physics Today papers, authored by John 
Wheeler, Freeman Dyson, Julian Schwinger, 
Murray Gell-Mann, James Bjorken, David 
Pines, David Goodstein, Daniel Hillis, and 
Valentin Telegdi. But among these have 
been interspersed further essays by Hans 
Bethe (on Feynman at Los Alamos and 
Cornell), Laurie Brown (on being a student 
of Feynman's), Michael Cohen (on con
tacts at Cornell and after), Marvin Gold-
berger (on being Feynman's "boss" at the 
California Institute of Technology), and 
John Rigden (on Feynman's "last public 
performance," at a colloquium on high 
school physics teaching). Another addition 
is a memoir by Feynman's sister Joan, her
self a physicist, who has also provided a 
number of family photographs for inclusion 
in the book. The collection is introduced 
by an essay by the editors (which gives an 
erroneous date for the original presentation 
of the papers) and concludes with a bibli
ography of Feynman's publications prepared 
by Caltech's archivists. 

—Katherine Livingston 
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Aluminium in Biology and Medicine. Wiley, New 

York, 1992. x, 316 pp., illus., + plates. $75. Ciba 
Foundation Symposium, 169. From a symposium, Lon
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American Socialists and Evolutionary Thought, 
1870-1920. Mark Pittenger. University of Wisconsin 
Press, Madison, 1993. x, 310 pp. $60; paper, $24.95. 
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Aquatic Pollution. An Introductory Text. Edward 
A. Laws. 2nd ed. Wiley, New York, 1993. x, 611 pp., 
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Aspects of Combinatorics. A Wide-Ranging In-
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traduction. Victor Bryant. Cambridge University Press, 
New York, 1993. viii, 266 pp., illus. $64.95; paper, 
$29.95. 

Behaviour of Teleost Fishes. Tony J Pitcher, Ed. 
2nd ed. Chapman and Hall, New York, 1993. xx, 715 
pp., illus. $125; paper, $55. 

Biological Anomalies. Humans II. A Catalog of 
Biological Anomalies. William R. Corliss, compiler. 
Sourcebook Project, Glen Arm, MD, 1993. vi, 292 pp., 
illus. $19.95. 

Cancer Watch. Vol. 1. Mukti H. Sarma, Ed. Ade
nine Press, Schenectady, NY, 1992. 192 pp., illus. 
$45. Augmented reprint of Cancer Watch, Jan-Dec 
1992. 

Carbohydrates and Carbohydrate Polymers. 
Analysis, Biotechnology, Modification, Antiviral, Bio
medical and Other Applications. Manssur Yalpani, Ed. 
ATL, Mt. Prospect, IL, 1993. vi, 314 pp., illus. $175. 
Frontiers in Biomedicine and Biotechnology, vol. 1. 
From a symposium, Washington, DC, Aug. 1992. 

Depression in Neurologic Disease. Sergio E. 
Starkstein and Robert G. Robinson, Eds. Johns Hop
kins University Press, Baltimore, MD, 1993. x, 246 pp., 
illus. $55. Johns Hopkins Series in Psychiatry and 
Neuroscience. 

The Design and Analysis of Parallel Algorithms. 
Justin R. Smith. Oxford University Press, New York, 
1993. xviii, 510 pp., illus. $75. 

Ecology 2. Paul Colinvaux. Wiley, New York, 1993. 
xvi, 688 pp., illus. $57.95. 

Exploring Planetary Worlds. David Morrison. Sci
entific American Library (HPHLP), New York, 1993 
(distributor, Freeman, New York), x, 238 pp., illus. 
$32.95. 

Ferroelectric Crystals. Franco Jona and G. 
Shirane. Dover, New York, 1993. x, 402 pp., illus. 
Paper, $12.95. Dover Books on Engineering. Reprint, 
1962 ed. 

Fundamental Aspects of Combustion. Amable 
Linan and Forman A. Williams. Oxford University 
Press, New York, 1993. xii, 167 pp., illus. $35. Oxford 
Engineering Science Series, 33. 

Group Theory and Chemistry. David M. Bishop. 
Dover, New York, 1993. xx, 300 pp., illus. Paper, 
$8.95. Dover Books on Physics and Chemistry. Aug
mented and revised reprint, 1973 ed. 

Functional Anatomy of the Neuro-Endocrine 
Hypothalamus. Wiley, New York, 1992. x, 300 pp., 
illus. $75. Ciba Foundation Symposium, 168. From a 
symposium, Budapest, Oct. 1991. 

Global Climate Change. Implications, Challenges, 
and Mitigation Measures. S. K. Majumdar et al., Eds. 
Pennsylvania Academy of Science, Easton, 1992. xviii, 
566 pp., illus. $40. Pennsylvania Academy of Science 
Publication no. 17. 

Hadronic Mechanics and Nonpotential Interac
tions. Hyo Chul Myung, Ed. Nova, Commack, NY, 
1992. 2 vols. Part 1, Mathematics, xvi, 292 pp., illus. 
$139. Part 2, Physics, xviii, 431 pp., illus. $145. From a 
conference, Cedar Falls, IA, Aug. 1990. 

How to Stop Crime. Anthony V. Bouza. Plenum, 
New York, 1993. xii, 435 pp. $24.95. 

The Idea of Wilderness. From Prehistory to the 
Age of Ecology. Max Oelschlaeger. Yale University 
Press, New Haven, CT, 1993. xiv, 477 pp. Paper, $18. 
Reprint, 1991 ed. 

Instability, Chaos, and Predictability in Celestial 
Mechanics and Stellar Dynamics. K. B. Bhatnagar, 
Ed. Nova, Commack, NY, 1993. xviii, 450 pp., illus. 
$92. From a colloquium, Delhi, India, Oct. 1990. 

Interactions Among Cell Signalling Systems. 
Wiley, New York, 1992. xii, 268 pp., illus. $75. Ciba 
Foundation Symposium, 164. From a symposium, Port 
Island, Kobe, Japan, April 1991. 

Iron Chelation in Plants and Soil Microorga
nisms. Larry L. Barton and Bruce C. Hemming, Eds. 
Academic Press, San Diego, CA, 1993. xvi, 490 pp., 
illus. $99. 

Laboratory Fume Hoods. A Users Manual. G. 
Thomas Saunders. Wiley, New York, 1993. xviii, 123 
pp., illus. $34.95. 

Legends in Their Own Time. A Century of Amer
ican Physical Scientists. Anthony Serafini. Plenum, 
New York, 1993. xviii, 361 pp. $27.50. 

Living within Limits. Ecology, Economics, and 
Population Taboos. Garrett Hardin. Oxford University 
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Press, New York, 1993. x, 339 pp., illus. $25. 
Making the Market Right for the Efficient Use of 

Energy. B. N. Kursunoglu, Ed. Nova, Commack, NY, 
1992. xx, 232 pp., illus. $76. From a forum, Washing
ton, DC, Oct. 1991. 

Marihuana, the Forbidden Medicine. Lester Grin-
spoon and James B. Bakalar. Yale University Press, 
New Haven, CT, 1993. xiv, 184 pp., illus. $22.50. 

Math Worlds. Philosophical and Social Studies of 
Mathematics and Mathematics Education. Sal Restivo, 
Jean Paul van Bendegem, and Roland Fischer, Eds. 
State University of New York Press, Albany, 1993. vi, 
292 pp., illus. $54.50; paper, $17.95. SUNY Series in 
Science, Technology, and Society. 

Milestones in Human Evolution. Alan J Almquist 
and Anne Manyak. Waveland, Prospect Heights, IL, 
1993. xiv, 273 pp., illus. Paper, $13.95. 
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bia, 1993. xvi, 418 pp., illus. $49.95. 
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York, 1993. xii, 286 pp. $26.50. 
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Guide. Bruce Birren and Eric Lai. Academic Press, 
San Diego, CA, 1993. xviii, 253 pp., illus. Spiral bound, 
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mal Diseases. Marc Girard and Louis Valette, Eds. 
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