evolution and multigene families, evolu-
tion by transposition and horizontal trans-
fer, and genome organization and evolu-
tion. Parts of these chapters are also taken
from Li and Graur, but others are new.
The concluding chapter summarizes Li’s
own views on the roles of mutation and
selection in molecular evolution.

This book is truly a treasure trove of
observations and views on its subject. Each
of the non-pedagogic chapters provides
wonderful summaries that are enjoyable
reading on their own and will prove a boon
to instructors looking for examples for their
lectures. The treatment of controversial ar-
eas is remarkably even-handed, even when
Li clearly disagrees with a position he is
describing.

Like any good book of broad scope, this
one has some weaknesses. The pedagogic
chapters, which are mostly taken from Li
and Graur, are very uneven. | have used Li
and Graur in teaching molecular evolu-
tion to graduate students and have found
that these chapters are often confusing to
them. As an example, in chapter 3 the
description of the Jukes-Cantor model be-
gins by calling a a “rate of substitution”
when it is in fact a probability of substi-
tution in a model that unfolds in discrete
time, although the discreteness is not
mentioned until the model switches un-
ceremoniously to continuous time. At this
point, a quietly becomes a rate rather than
a probability, but no longer equals its dis-
crete-time value but rather — In(1—4«a)/4.
This sort of imprecision will derail some-
one seeing this material for the first time.
Similarly, I have had difficulty program-
ming some of the algorithms as described
in the phylogenics chapter. By contrast, [
have had little trouble programming these
same algorithms using Swofford and Ol-
sen’s superb chapter covering the same
ground in Hillis and Moritz’s Molecular
Systematics.

In the final chapter, laying out his own
views on the mechanisms of molecular evo-
lution, Li begins with a surprising dichoto-
mous question: “Is evolution mutation or
selection driven?” Most others have asked,
Is genetic drift or selection responsible for
the fixation of mutations in evolution? This
distinction is important because Li uses the
one-million-times-faster silent and replace-
ment substitution rates in HIV compared
with typical human nuclear genes to argue
that mutation rather than selection is driv-
ing the evolution in both cases. By contrast,
the late Motoo Kimura argued that the rate
of substitution with selection is 4Nugs (N is
the population size, s the selection coeffi-
cient, and u, is the mutation rate to advan-
tageous alleles) and that the neutral substi-
tution rate is u,, which is also the neutral
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mutation rate. If both mutation rates are
increased, then both substitution rates will
increase as well. Thus, Li’s HIV-human
comparison does not rule out a role for
selection, at least in Kimura’s model of se-
lection. Apparently Li has some other mod-
el of selection in mind, but that model is
only hinted at, so it is impossible to under-
stand the substance of his argument. For
me, the elevated substitution rates in HIV
simply point out that much of evolution
may be mutation-limited, whether it is se-
lection or drift that is responsible for the
substitutions. Subsequent arguments also
lack the clarity one might expect.
Tomoko Ohta’s theory of nearly neutral
evolution is the dominant paradigm among
molecular evolutionists today. Her theory,
which is based on models for which the rate
of substitution decreases with increasing
population size, can explain a bewildering
array of observations on molecular evolu-
tion, the most central being the reduced
generation-time effect in mammal protein
evolution. Yet Li summarily dismisses the
theory with “whether the slightly deleteri-
ous hypothesis can explain the patterns of
molecular polymorphism and evolution is a
subject of debate (see Nei 1987).” What is
debatable is whether any other hypothesis
can explain even a fraction of the observa-
tions explained by Ohta’s theory.
Molecular Evolution is an impressive ac-
complishment and will surely find an en-
thusiastic audience. Its broad coverage more
than compensates for some of its conceptual
shortcomings.
John H. Gillespie
Section of Evolution and Ecology,
University of California,
Davis, CA 95616, USA
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8137-2307-8. GSA Special Paper 307.

Thirty-nine peer-reviewed papers de-
rived from the conference known as “Snow-

bird IIL.”

The Handicap Principle. A Missing Piece of
Darwin’s Puzzle. Amotz and Avish Zahavi, with
Naama Zahavi-Ely and Melvin Patrick Ely. Ox-
ford University Press, New York, 1997. xvi, 286
pp., illus. $25 or £18.99. ISBN 0-19-510035-2.
The first enunciator of an evolutionary
principle, with co-authors, gives his view of
its current status and interprets animal
communication in light of it.

The Natural History of the Long Expedition
to the Rocky Mountains, 1819-20. Howard
Ensign Evans. Oxford University Press, New
York, 1997. xii, 268 pp., illus. $30 or £25, ISBN
0-19-511184-2; paper, $14.95, ISBN 0-19-
511185-0.

A chronicle of the first scientific explo-
ration of the Louisiana Territory, drawing
on accounts by the participants and includ-
ing illustrations they produced.

Reports on Astronomy. Immo Appenzeller,
Ed. Kluwer, Norwell, MA, 1997. viii, 605 pp.,
illus. $195, £117, or Dfl 315. ISBN 0-7923-
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working groups of the International Astro-
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xiv, 297 pp., illus. $50 or £30. ISBN 0-7503-
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The doings of a Dublin firm that sup-
plied instruments to four continents.
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