the defense contractors now scrambling for
SDI research contracts—without hearing
some echoes of that earlier apocalyptic fic-
tion? Or read Edward Teller’s latest pro-
nouncements without being reminded of
Fulton and Edison? To believe that our
scientists, engineers, and political leaders are
somehow removed from the prevailing cul-
tural mythology may be the most dangerous
illusion of all.
StUART W. LESLIE
Johns Hopkins University,
Baltimore, MD 21218

An Interagency Struggle

U.S. Coast Survey vs. Naval Hydrologic Of-
fice. A 19th Century Rivalry in Science and
Politics. THOMAS G. MANNING. University of
Alabama Press, Tuscaloosa, 1988. xii, 202 pp.
$21.95. History of American Science and Tech-
nology.

During the last third of the 19th century
the United States Coast Survey and the
Naval Hydrographic Office fought for con-
trol of hydrographic research conducted by
the federal government. At first glance,
these clashes might be dismissed as continu-
ations of the antebellum turf battles between
the directors of the Coast Survey and the
Naval Observatory, from which the Hydro-
graphic Office was spun off in 1866. In this
interpretation, the postbellum clashes result-
ed from the personal ambitions and jealou-
sies of the heads of the two oldest science
bureaus in the federal government, each
striving for domination of particular scien-
tific disciplines as practiced within the feder-
al government.

Manning demonstrates that such an inter-
pretation would be much too narrow. The
history of the struggle between the Coast
Survey and the Hydrographic Office can be
used to illuminate larger themes in the his-
tory of American science. The clash was an
instance of the continuing conflict between
civilians and the military for control of
government science. It also demonstrated
the sensitive balance between basic and ap-
plied science within science agencies. Al-
though basic research produced internation-
al reputations, applied research provided
necessary protection against political at-
tacks.

The history of these two agencies also
reveals that the financial health of federal
science, like other government activities,
may vary according to which party controls
the Congress and White House. Utilizing
information on some 142 members of Con-
gress, Manning argues that, during the last
third of the 19th century, Republicans were
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generally sympathetic to the expansion of
federal support of science. Better educated
than their Democratic counterparts, they
celebrated scientific achievement and de-
fended the presence of basic science in gov-
ernment agencies. Democrats, in contrast,
wished to cut government spending and saw
science bureaus as prime candidates for bud-
get reductions. Republican prcsidcnts were
either supportlvc or neutral toward science.
Grover Cleveland, the only Democratic
president during this period, is prcscntcd as
one of the Coast Survey’s greatest enemies.
Once again, hlstory shows that politics in-
fluences all aspects of American life, even
scientific research.
. MARC ROTHENBERG
Smithsonian Institution,
Washington, DC 20560

Contribﬁfioﬂs of Chemistry

Blotechnology and Materials Science. Chem-
istry for the Future ‘Mary L. GOOD et al., Eds.
American Chemical Society, Washington, DC,
1988. xx, 135 pp., illus. $24.95; paper, $14.95.

This book is an outgrowth of an Ameri-
can Chemical Society select conference on
biotechnology’ and materials science. In the
preface, the socmty’s prcsndcnt Mary Good,
describes' its motlvatlon for preparing this
slim, attractive;, and readable book: “Ameri-
can science, thc nation’s competitiveness,
and ultlmatcly our standard of living may
come to depend on these two areas of
scientific and ‘tcchnologlcal endeavor.” A
similar message is. also clearly conveyed in
Philip Abelson’s introduction. Biotechnolo-
gy and materlals science are both highly
mtcrdnscnphnary fields, with chcmlstry ama-
jor componcnt This book describes in his-
torical tcrms the role that chemistry has
played in forgmg these fields and points to
the exciting futare for chemists and chemical
engineers working in these areas. Its 11
chapters are: written in nontechnical lan-
guage by prominent chemists working in
these inte;disc\iplinary sciences. The book
should be of ifjterest to students, scientists,
and administrators interested in hearing of
chemistry’s ‘contributions past, present, and
future to the materials and biological sci-
ences. In particular, it should appeal to
chemists with fairly traditional synthctlc or
physical backgrounds who are in the early
stages of broadening their scientific out-
looks. Intcrcstlngly, many of the authors
were trained in more purely chemical pur-
suits, nearly half having made their early
contributions to science in the field of physi-
cal organic chemistry.

" The first chapters describe several chemi-

cal contributions to biotechnology. Many of
the methods—peptide and oligonucleotide
synthesis, biopolymer sequence and struc-
ture determination, spectroscopic methods,
and computational approaches—widely
used and often taken for granted by the
biotechnological community are the results
of the pioneering studies by chemists. These
techniques along with molecular cloning,
monoclonal antibodies, tissue culture, and
fermentation technologies form the main-
stays of biotechnology. J. K. Barton, H. E.
Simmons, S. J. Lippard, and P. B. Dervan
describe how these techniques are being
used side by side with more traditional
chemical methods to attack such problems
as the mode of action of biologically active
small molecules, including herbicides and
antitumor drugs. E. T. Kaiser and G. A.
Petsco also see biotechnology as providing
the tools to prepare very large molecules
with well-defined chemical and structural
properties. A recurring theme is that as the
biological sciences become increasingly mo-
lecular in focus the opportunities for chem-
ists will expand.

The course of materials science has largely
paralleled that of biology, in that a largely
empirical, macroscopic science has, in recent
years, become a molecular science. As is
described in W. P. Slichter’s and W. A.
Goddard’s chapters, materials scientists are
now able to build structures from the
ground up, beginning with atoms or mole-
cules and progressing toward microscopical-
ly defined macroassemblies, a capability
with increasing importance to materials sci-
ence. In the final chapters of the book, G.
M. Whitesides, M. S. Wrighton, and J.
Economy provide very brief overviews of
some of the more chemical aspects of elec-
tronic devices, materials for energy produc-
tion, and composites. As is true for the other
chapters, these discussions serve to whet the
reader’s appetite for more substantial, tech-
nical discussions.

The book is a good testament to the
commitment of the American Chemical So-
ciety to support and influence the future of
all aspects of chemical research. The editors
have obviously expended a considerable
amount of effort to ensure a degree of homo-
geneity, both in illustrations and textual
style, that is unusual in a collective volume.
The page layout and quality of the illustra-
tions make for easy, enjoyable reading.
More documentation and lead references for
the interested reader would have been help-
ful, as the number and type of references are
highly variable from chapter to chapter (and
many do not have any references). Also, the
strict avoidance of technical terminology or
chemical details (even benzene is defined, as
a six-membered ring of carbon atoms) is, at
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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,

Wilmington, DE 19898

Evolutionary Trends

The Evolution of Complexity by Means of
Natural Selection. JouN TYLER BONNER.
Princeton University Press, Princeton, NJ, 1988.
xii, 260 pp., illus. $40; paper, $13.95.

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.
(i1) 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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Acoustics of Solids. A. I. Scltzer. Springer-Verlag,
New York, 1988. xii, 235 pp., illus. $59.

Advances in Polyolefins. The World’s Most Widely
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Kac and A. K. Raina. World Scientific, Teaneck, NJ,
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Cerebral Cortex. Vol. 7, Development and Matura-
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Jones, Eds. Plenum, New York, 1988. xviii, 518 pp.,
illus. $75.

Chloride Channels and Their Modulation by Neu-
rotransmitters and Drugs. Giovanni Biggio and E.
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$85. Advances in Biochemical Psychopharmacology, vol.
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Computer Simulation in Cell Radiobiology. An-
drej Yu. Yakovlev and Aleksandr V. Zorin. Springer-
Verlag, New York, 1988. vi, 133 pp., illus. Paper,
$16.30. Lecture Notes in Biomathematics, vol. 74.
Translated from the Russian.

Contemporary Reviews in Neuropsychology.
Harry A. Whitaker, Ed. Springer-Verlag, New York,
1988. xiv, 172 pp. $36. Springer Series in Neuropsy-
chology.

Contingencies of Value. Alternative Perspectives for
Critical Theory. Barbara Herrnstein Smith. Harvard
University Press, Cambridge, MA, 1988. xii, 229 pp.
$22.50. )

Control of Breathing During Sleep and Anes-
thesia. W. A. Karczewski et al., Eds. Plenum, New York,
1988. x, 246 pp., illus. $59.50. From a symposium,
Warsaw, Poland, Sept. 1987.

The Control of Human Retrovirus Gene Expres-
sion. B. Robert Franza, Jr., Bryan R. Cullen, and Flossie
Wong-Staal, Eds. Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY, 1988. xviii, 324 pp., illus. $55.
From a conference, Cold Spring Harbor, NY.

Control of Plant Diseases. Costs and Benefits. B. C.
Clifford and E. Lester. Blackwell Scientific, Palo Alto,
CA, 1988. xiv, 263 pp., illus. $111.25. From a meeting,
Manchester, U.K., Dec. 1984.

Craniofacial Development. Peter Thorogood and
Cheryll Tickle. The Company of Biologists, Cambridge,
U.K,, 1988 (distributor, Biochemical gocicty Book De-
pot, Colchester, U.K.). iv, 257 pp., illus., + plates. $75.
Development, vol. 103 supplement. From a meeting,
Bath, UK., Sept. 1987.

Creation. The Story of the Origin and Evolution of
the Universe. Barry Parker. Plenum, New York, 1988.
xiv, 297 pp., illus. $22.95.
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