times, cumbersome and limiting. These lim-

itations notwithstanding, it is likely that this

book will be widely read and enjoyed by
chemists and nonchemists alike.

WiLLiam F. DEGRADO

Experimental Station,

E. I du Pont de Nemours and Company,
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Among the shadowy concepts intoxicat-
ing many an evolutionary thinker, perhaps
the headiest is that of progress. From at least
the Greeks on, there has been a tendency to
array life’s diversity, both past and present,
in some directional pattern, as most famous-
ly canonized in the Great Chain of Being.
Yet, though much eloquence and passion
have been unleashed upon the subject, and
simple-minded linear models have been
rightly dispensed with, the existence of
progress in biological evolution remains a
matter of much debate.

In his latest book J. T. Bonner provides
some fresh observations by approaching the
problem from the perspective of develop-
mental biology. After starting with a basic
overview of Darwinian evolution, this ambi-
tious little book ranges through such diverse
topics as size increase in the fossil record,
size and ecology, and even animal behavior.
Though such breadth is thought-provoking,
the combination of so many ideas with a
sometimes freewheeling discourse left me
longing for more coherence. This may not
be so much a matter of Bonner’s style, which
is genteel and pleasantly chatty, as of the
demands of trying to write a book geared to
both peers and general readership on such a
difficult and far-reaching topic. Gems of
intellectual insight are there, in number, but
they are often embedded in a matrix of
description and basic information.

Most of the insight comes from Bonner’s
approaching “progress” by couching it in
terms of complexity, avoiding much of the
semantic confusion over definitions. Of
course complexity itself can be a fuzzy con-
cept, but Bonner is clear about what he
means: increasing complexity is associated
not only with increasing number of compo-
nents but also with increasing number of
kinds of components. This agrees with the
current thinking on hierarchical systems in
general, in which complexity is seen as mea-
sured in terms not only of number but of
kinds of interactions. A massive interstellar
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cloud has many interactions but is not very
complex compared to an amoeba.

What emerges from this as the general
theme of the book is that since the origin of
life natural selection has increased the upper
limit of complexity of individual organisms,
as measured by kinds of cells (internal com-

plexity), and of complexity of ecosystems, as

measured by number and kinds of individ-
uals (external complexity). The common
nexus of both kinds of complexity is body
size: with increasing body size, the number
of cells and cell types per individual increases
while the number of individuals and types of
individuals decreases.

The main conclusions drawn from' this
are: (i) The increase in body size often seen
in evolutionary time does not necessarily
lead to greater net complexity at the result-
ing size. This is because, though internal
complexity increases with size, there is a
concurrent decrease in external complexity.
(it) The units of internal and external com-
plexity are subject to counteracting selection
for both isolation and integration.

These conclusions, and the themes behind
them, struck me as hollow. Increasing body
size demands increase in cell types owing to
functional or constructional needs. Larger
organisms are rarer and less diverse owing to
ecological energetics. So what? The most
intriguing connections, those between the
hierarchical levels, are left untouched. Per-
haps Bonner’s approach is too reductionist
(that is, cellular). A more holistic view is
needed to capture emergent connections.
Nevertheless, though Bonner’s approach
may falter in explaining the whys of com-
plexity in evolution, this book is very good
at explaining the hows of building complex
organisms through both ontogenetic and
evolutionary time. That, plus other snatches
of insight, make it a worthwhile read for
serious evolutionists. It would also be a
good springboard for a lively upper-level
course in evolution.

MicHAEL L. MCKINNEY
Department of Geological Sciences and
Graduate Program in Ecology,
University of Tennessee,

Knoxville, TN 37996-1410
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