numbers of gene substitutions and calculat-
ing genetic distances from gene sequence
data are derived from population-genetic
arguments. The molecular clock hypothesis,
based on a population-genetic theorem, pos-
its that neutral gene substitutions should
occur at a rate equal to the mutation rate,
which may be a linear function of time. This
result provides a basis for the estimation of
divergence times among major lineages in
the absence of an adequate fossil record.
Moreover, times of duplication of major
gene functions (for instance, divergence
times of members of the globin gene super-
family) can be estimated from sequence
data.

The fifth chapter of the book develops the
estimation of organismic relationships from
molecular data. If genetic distance increases
as a monotonic function of time then it
should be possible to estimate the pattern
(topology) of relationships from gene-se-
quence data (molecular phylogenies). This
application of molecular data has given rise
to a number of computational algorithms
that can seem complicated and confusing to
the novice. While molecular phylogenetics
has reinvigorated the study of systematics in
recent years, it has also yielded several con-
tentious schools of thought on computa-
tional methodology. Molecular phylogenies
are also providing an independent basis for
the analysis of morphological evolution and
for testing major issues like the hypothesis
that mitochondria and chloroplasts had an
endosymbiotic origin.

The remaining chapters deal with what
might be called molecular phenomonology.
For example, during the past quarter-centu-
ry we have learned that eukaryotic genomes
contain vast numbers of repeated DNA se-
quences whose functions are obscure; in-
trons were discovered, as were overlapping
genes; the molecular structure of transpos-
able elements was documented; and these
genetic entities were found to be ubiquitous
in nature. In addition, retroviruses and their
associated retrotransposons were described
and their occasional horizontal transfer
among species was documented. This
wealth of empirical information has pro-
duced a kind of natural history of the ge-
nome. As with classical natural history, the
natural history of the genome must be ac-
counted for within a unified theoretical
framework. The theory of evolution pro-
vides that framework. It is a testament to the
power of evolutionary theory that it can
easily accommodate observations that were
not imagined a quarter of a century ago.

MicHAEL T. CLEGG

Department of Botany and Plant Sciences,
University of California,

Riverside, CA 92521

10 MAY 1991

Reprints of Books
Previously Reviewed

The Edge of Objectivity. An Essay in the History of
Scientific Ideas. Charles Coulston Gillispie. Princeton
University Press, Princeton, NJ, 1990. Paper, $14.95.
Reviewed 131, 1203 (1960).

Genome. The Story of the Most Astonishing Scien-
tific Adventure of Our Time—The Attempt to Map All
the Genes in the Human Body. Jerry E. Bishop and
Michael Waldholz. Simon and Schuster, New York,
1991. Paper, $10.95. Reviewed 252, 142 (1991).

Kadimakara. Extinct Vertebrates of Australia. P. V.
Rich and G. F. van Tets, Eds. Princeton University Press,
Princeton, NJ, 1990. Reviewed 236, 1408 (1987).

Books Received

Acquired Aphasia. Martha Taylor Sarno, Ed. 2nd
ed. Academic Press, San Diego, CA, 1991. xiv, 600 pp.,
illus. $55.

Advances in Theoretical Physics. Alan H. Luther,
Ed. Pergamon, New York, 1990. viii, 256 pp., illus.
$49.50. From a symposium, Copenhagen, June 1988.

Affinity Membranes. Their Chemistry and Perfor-
mance in Adsorptive Separation Processes. Elias Klein.
Wiley, New York, 1991. xii, 152 pp., illus. $70. A
Wiley-Interscience Publication.

The “African” Honey Bee. Marla Spivak, David J.
C. Fletcher, and Michael D. Breed, Eds. Westview,
Boulder, CO, 1991. viii, 435 pp., illus. $55. Westview
Studies in Insect Biology.

AIDS-Related Psychotherapy. Mark G. Winiarski.
Pergamon, New York, 1991. xi1, 235 pp. $29.50. Per-
gamon General Psychology Series, 165.

Animal Species for Developmental Studies. Vol.
2, Vertebrates. T. A. Dettlaff et al., Eds. Consultants
Bureau (Plenum), New York, 1991. xiv, 453 pp., illus.
$115. Translated from the Russian edition (Moscow,
1975) by G. G. Gause, Jr., and S. G. Vassetzky.

Archaeology Yesterday and Today. The Develop-
ment of Archacology in the Sciences and Humanities.
Jaroslav Malina and Zden¢k Vasi¢ek. Ed. Cambridge
University Press, New York, 1991. xiv, 320 pp., illus.
$65; paper, $18.95. Translated and edited by Marek
Zvelebil.

The Astronomers. Companion Book to the PBS
Television Series. Donald Goldsmith. St. Martin’s, New
York, 1991. xx, illus., + plates. $24.95.

Astronomy on the Personal Computer. O. Mon-
tenbruck and T. Pfleger. Springer-Verlag, New York,
1991. xii, 255 pp., illus., + diskette. $49.50. Translated
from the German edition (Berlin, 1989) by S. Dunlop.

Atherosclerosis 2. Recent Progress in Atherosclero-
sis Research. K. T. Lee, Kogo Onodera, and Kenzo
Tanaka, Eds. New York Academy of Sciences, New
York, 1990. xiv, 589 pp., illus. Cloth or paper, $108.
Annals of the New York Academy of Sciences, vol. 598.
From a conference, Towada, Japan, Oct. 1989.

Atomic and Molecular Spectroscopy. Basic As-
pects and Practical Applications. Sune Svanbcrﬁ. Spring-
er-Verlag, New York, 1991. xii, 405 pp., illus. $49.
Springer Series on Atoms and Plasmas, vol. 6.

Bacterial Infections of Humans. Epidemiology and
Control. Alfred S. Evans and Philip S. Brachman, Eds.
Plenum, New York, 1991. xlii, 865P pp., illus. $89.50.

Balancing on the Brink of Extinction. The Endan-
gered Species Act and Lessons for the Future. Kathryn
A. Kohm, Ed. Island Press, Washington, DC, 1991. xii,
318 pp. $34.95; paper, $22.95.

Behavioral Measures of Neurotoxicity. Roger W.
Russell, Pamela Ebert Flattau, and Andrew M. Pope,
Eds. National Academy Press, Washington, DC, 1990.
xvi, 432 pp., illus. $42.50. From a symposium, Can-
berra, Australia, Aug. 1988.

Better Trout Habitat. Guide to Stream Restoration
and Management. Christopher J. Hunter. Tom Palmer,
Ed. Illustrations by Ellen Meloy. xxx, 320 pp. $39.95;
paper, $24.95.

Beyond Revolutions. On Becoming a Cybernetic
Epistemologist. June Di Salvo. Vantage, New York,
1990. xlii, 148 pp., illus. $14.95.

Biochemistry, Molecular Biology, and Physiolo-
gy of Phospholipase A, and Its Regulatory Factors
. Anil B. Mukherjee, Ed. Plenum, New York, 1990. viii,
264 pp., illus. $69.50. Advances in Experimental Medi-
cine and Biology, vol. 279. From a symposium, Be-
thesda, MD, Sept. 1989.

Biological Actions of Extracellular ATP. George
R. Dubyak and Jeffrey S. Fedan, Eds. New York Acad-

emy of Sciences, New York, 1990. xii, 542 pp., illus.
Cloth or paper, $125. Annals of the New York Academy
of Sciences, vol. 603. From a conference, Philadelphia,
PA, Nov. 1990.

Biological Feedback. Rene Thomas and Richard
D’Ari. CRC Press, Boca Raton, FL, 1990. vi, 316 pp.,
illus. $149.95.

Biological Reactive Intermediate 4. Molecular and
Cellular Effects and Their Impact on Human Health.
Charlotte M. Witmer et al., Eds. Plenum, New York,
1991. xviii, 894 pp., illus. $159.50. Advances in Exper-
imental Medicine and Biology, vol. 283. From a sympo-
sium, Tucson, AZ, Jan. 1990.

Biomedical Ethics Reviews 1990. James M. Hum-
ber and Robert F. Almeder, Eds. Humana, Clifton, NJ,
1991. x, 257 pp. $39.50.

Camping with the Prince and Other Tales of
Science in Africa. Thomas A. Bass. Penguin, New
York, 1991. xvi, 304 pp. Paper, $9.95. Reprint, 1990 ed.

Cancer and Nutrition. Roslyn B. Alfin-Slater and
David Kritchevsky, Eds. Plenum, New York, 1991. xvi,
491 pp., illus. $95. Human Nutrition. A Comprehensive
Treatise, vol. 7.

Causes of Evolution. A Paleontological Perspective.
Robert M. Ross and Warren D. Allmon, Eds. University
of Chicago Press, Chicago, IL, 1991. xiv, 479 pp., illus.
$65; paper, $24.95.

Covariant Operator Formalism of Gauge Theo-
ries and Quantum Gravity. N. Nakanishi and I. Ojima.
World Scientific, Teaneck, NJ, 1990. xvi, 434 pp. $74;
paper, $34. World Scientific Lecture Notes in Physics,
vol. 27.

Crisis in the World’s Fisheries. People, Problems,
and Policies. James R. McGoodwin. Stanford University
Press, Stanford, CA, 1991. xii, 235 pp., + plates. $35.

Cytokines. Basic Principles and Clinical Applications.
S. Romagnani and A. K. Abbas, Eds. Raven, New York,
1990. xx, 370 pp., illus. $95. Serono Symposia Publica-
tions, vol. 68. From a symposium.

Design of Very High-Level Computer Language.
A User-Oriented Approach. Melvin Klerer. J. Ranade,
Ed. 2nd ed. McGraw-Hill, New York, 1991. xxii, 229
pp., illus. $49.95.

Handbook of Photon Interaction Coefficients in
Radioisotope-Excited X-ray Fluorescence Analysis.
O. S. Marenkov and N. I. Komyak. Nova, New York,
1990. 222 pp. $97. Translated from the Russian edition
(Moscow, 1988).

Modular Deficits in Alzheimer-Type Dementia.
Myrna F. Schwartz, Ed. MIT Press, Cambridge, MA,
1991. xviii, 346 pp., illus. $45. A Bradford Book. Issues
in the Biology of Language and Cognition.

Negotiation Games. Applying Game Theory to Bar-
gaining and Arbitration. Steven J. Brams. Routledge
(Routledge, Chapman, and Hall), New York, 1991.
xviii, 297 pp., illus. $49.50; paper, $15.95.

Supercollider 2. Michael McAshan, Ed. Plenum,
New York, 1990. xviii, 840 pp., illus. $135. From a
symposium, Miami Beach, FL, March 1990.

Synthesis of Lanthanide and Actinide Com-
pounds. G. Meyer and L. R. Morss, Eds. Kluwer,
Boston, MA, 1991. xvi, 367 pp., illus. $134. Topics in
f-Element Chemistry, vol. 2.

Theory of Simple Liquids. Jean Pierre Hansen and
Ian R. McDonald. 2nd ed. Academic Press, San Diego,
CA, 1991. xii, 556 pp., illus. Paper, $24.50.

Torrey’s Morphogenesis of the Vertebrates. Alan
Feduccia and Edward McCrady. 5th ed. Wiley, New
York, 1991. viii, 517 pp., illus. $54.95.

2.8 Angstroms. Tge Unifying Force of G and c.
Kenneth G. Salem. Salem, Johnstown, PA, 1990. x, 123
pp., illus. Paper, $8.95.

Walking with the Great Apes. Jane Goodall, Dian
Fossey, Birute Galdikas. Sy Montgomery. Houghton
Mifflin, Boston, 1991. xx, 280 pp., illus. $19.95. A Peter
Davison Book.

Ways of Thinking. The Limits of Rational Thought
and Artificial Intelligence. Laszlo Mero. Viktor
Meszaros, Transl. Ed. World Scientific, Teaneck, NJ,
1990. viii, 252 pp., illus. $48; paper, $24. Translated
from the Hungarian edition by Anna C. Gosi-Greguss.

Weather from Above. America’s Meteorological Sat-
ellites. Janice Hill. Smithsonian Institution Press, Wash-
ington, DC, 1991. x, 89 pp., illus. $19.95; paper, $9.95.

The Weird and Wondorous World of Patents.
Robert O. Richardson. Sterling, New York, 1991. Pa-
per, $9.95.

The Whole Earth Quiz Book. How Well Do You
Know Your Planet? Bill Adler, Jr. Quill (Morrow), New
York, 1991. 201 pp., illus. Paper, $6.95.

The World Treasury of Physics, Astronomy, and
Mathematics. Timothy Ferris, Ed. Little, Brown, Bos-
ton, 1991. xvi, 859 pp., illus. $34.95.

BOOK REVIEWS 865





