the book is something of a disappointment.
Too frequently only an approximate result is
given, even when an exact result is known,
and sometimes the approximate nature of
the result is not even noted. For example,
the discussions of the static response func-
tions and collective mode frequencies in the
B-phase are all flawed in this way. I also have
the sense that the authors occasionally have
sacrificed both excitement and clarity in the
interest of diplomacy. In particular, the hy-
drodynamics of *He-A has generated heated
controversy and, eventually, important and
elegant new insights. While Vollhardt and
Wolfle note that the topic has been contro-
versial and give many references, they do not
tell us what the controversies were about or
which of the references finally got things
right, in their opinion. This is a shame, for it
drains the subject of much of its motivation
and vigor. In summary, this is a valuable
book but not as lively or definitive a book as
its subject deserves.
JosepH W. SERENE
Complex Systems Theory Branch,
Naval Research Laboratory,
Washington, DC 20375-5000
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Squid as Experimental Animals. DanNIieL L.
GILBERT, WILLIAM J. ADELMAN, JR., and JOHN
M. ArnoLD, Eds. Plenum, New York, 1990.
xxxii, 516 pp., illus. $75.

Many readers will be aware that research
on the squid giant axon provided the foun-
dation for our current understanding of
many roles played by ion channels in regu-
lating activities of living cells. Few life sci-
entists, including squid specialists, however,
are likely to appreciate the range and num-
ber of basic discoveries that also have
stemmed from research on squid and its
cephalopod cousins, the octopus and the
cuttlefish. Much of this work has utilized the
giant axon system to provide insights into
active transport of ions and metabolites
across cell membranes, microtubule-based
organelle transport, and synaptic transmis-
sion, but there have been numerous contri-
butions in other areas as well, such as hemo-
cyanin-based oxygen transport.

This broad body of work is emphasized in
a unique way in the 22 papers that consti-
tute Squid as Experimental Animals, the long-
overdue follow-up to Guide to Laboratory
Use of the Squid published in 1974 by the
Marine Biological Laboratory at Woods
Hole. Each chapter is written with two
goals: to review the scientific results in a
particular area of research and to provide a
concise, practical summary of the relevant
experimental techniques. Thus, this book is
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intended to serve both as an up-to-date
information source about cephalopod biol-
ogy and as a sophisticated laboratory guide.
In both of these capacities, Squid is a success.

Divided.-into six major sections, the new
book covers a broad spectrum of squid biol-
ogy, with major emphasis on neuro- and
cell-biological aspects of the giant axon and
sensory systems. Most of the chapters hit the
intended mark and are well written, compre-
hensive, and richly documented with refer-
ences. As in any collection there are, of
course, both highlights and disappointments.

In Evolution, History and Maintenance
(part 1; four chapters), a fine chapter on
maintenance, rearing, and culture discusses
important problems involved in ensuring a
supply of healthy animals and the advantag-
es of alternative cephalopod species for par-
ticular research needs. The two chapters that
make up Mating Behavior and Embryology
(part 2) add little information beyond that
appearing in the 1974 guide. Neural Mem-
branes (part 3; five chapters) includes a
wealth of detailed technical information for
those interested in pursuing classical ap-
proaches (internal perfusion/dialysis and
voltage clamp) to giant axon and synapse
physiology. One chapter introduces the
“cut-open axon” to modern patch clamp
techniques in an elegant way. Cell Biology
(part 4; five chapters) features some solid
chapters devoted to the cytoskeleton and
axoplasmic transport, lipid metabolism in
the nervous system, and isolation of synap-
tosomes from the brain. Sensory Systems
(part 5; three chapters) provides a nicely
balanced treatment of structural, functional,
and developmental aspects of the visual and
statocyst systems. Finally, Integrated Sys-
tems (part 6; three chapters) sports the
chapter “Squid as elite athletes: locomotory,
respiratory, and circulatory integration,” an
intriguing account of the squid’s high-
speed, jet-propelled life style and the chal-
lenges it imposes.

The only real problem with Sguid is the
seemingly arbitrary choice of topics. Obvi-
ously, all areas of squid experimental biolo-
gy could not be covered, and the editors
excuse the omissions with “lack of space.”
Judicious editing could have generated a
good bit of space, however. For example,
some experimental methods are described in
unnecessary detail and some appear redun-
dantly—there are no fewer than four treat-
ments (15 pages total) of how to remove the
giant axon from Loligo pealei. More signifi-
cantly, several chapters do not seem appro-
priate for a work of this sort. While it may
be amusing to learn the details involved in
the naming of L. pealei, this information
could have been profitably replaced by ma-
terial designed to increase the utility of the

volume to new students of the squid, such as
a good basic description of internal anato-
my. One must also question the inclusion of
a chapter (on tissue culture) based entirely
on unpublished work when rich areas like
learning in cephalopods are excluded.
Despite its shortcomings, this book is an
important contribution. These chapters go a
long way toward putting what we know
about squid and their use as experimental
animals into one accessible volume for the
researcher or advanced student. This is a
valuable accomplishment, not only because
it will stimulate new work on many aspects
of squid biology, which is of intrinsic im-
portance, but also because it will point the
way to additional possibilities of using these
animals as model systems for problems in
vertebrate physiology. In today’s biomedical
research world, where studies on mammali-
an systems are predominant, it is important
to remember what squid, and other inverte-
brates, have taught us and to retain vision
enough to sense what secrets they still hide.
WiLLiam F. GILLy
Stanford University,
Hopkins Marine Station,
Pacific Grove, CA 93950
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