RNA’s of the cell which lead to pro-
tein specificity and the differentiation of
cells. The volume brings together pro-
vocative examples of control mecha-
nisms acting during development.
Clearly, this subject will be the center
of attention for many more symposia
during the next quarter century.

JouN G. TORREY
Biological Laboratories, Harvard
University, Cambridge, Massachusetts

Between Neuron and Neuron

Physiological and Biochemical Aspects of
Nervous Integration. A symposium, Woods
Hole, Mass., 1967. Francis D. CARLSON,
Ed. Prentice-Hall, Englewood Cliffs, N.J.,
1968. viii + 392 pp., illus. $7.

The nervous system is an accumula-~
tion of cells which are organized in
highly specific functional relationships.
The long axonal and dendritic proc-
esses of many neurons permit direct
contact with a large number of other
cells. These intercellular contacts are
what the nervous system is all about.
Excitatory and inhibitory impulses con-
verge on and diverge from neurons and
result in the highly integrated process
which is behavior.

Because each neuron may interact
directly with so many others, studies of
interneuronal relationships are ex-
tremely difficult. Many of the research-
ers confronting this problem partici-
pated in the symposium recorded in
this volume. Their presentations, which
are often summaries of published ex-
periments, show that much of the work
attempts to answer several crucial ques-
tions: What are the details of neuronal
circuitry which combine the activation
of a number of neurons into an inte-
grated response? What are the mecha-
nisms for establishing specific inter-
neuronal relationships, and how specific
are they really? What are the biochem-
ical correlates of the establishment of
interneuronal relationships both in em-
bryonic differentiation and in the finer
differentiation which occurs during
learning?

Although the answers to all these
questions are extremely incomplete, the
answer to the first of them is at a com-
paratively advanced stage. Not only
have there been important analyses of
integration in the vertebrate visual
pathway, as described here (rather
briefly) by Hubel and Wiesel, but there
bave also been a considerable number
of important studies in invertebrates.
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Because the number of neurons present
in invertebrate ganglia is relatively
small, it is relatively simple to identify,
in the living state, individual neurons,
some of their axonal branches, and
other neurons with which they make
functional connections. Many of the
components of “simple” pathways can
thus be identified and activated experi-
mentally. Here then are systems in
which the interaction of neurons can be
studied in a fairly detailed way. In this
volume, there are a number of reports
of the usefulness of this approach.

Kandel and Wachtel present the
most highly developed example in their
study of the neuronal interactions in
the abdominal ganglion of A4plysia. The
influence of periodic endogenous activ-
ity in individual neurons on the proper-
ties of a network in Aplysia is demon-
strated by Strumwasser. The ability of
single “command neurons” to release
complex coordinated patterns of be-
havior involving hundreds of neurons
is analyzed by Kennedy in studies of
the arthropod nervous system. The
great functional complexity which is
possible with even a relatively small
number of interacting neurons con-
trolled by relatively few basic mecha-
nisms is strikingly demonstrated. From
studies such as these the principles by
which neuronal interactions produce
complex internal and behavioral re-
sponses are becoming known.

Far less advanced is our understand-
ing of the development of such specific
neuronal connections during embryo-
genesis. From interesting studies of the
development of retinotectal relation-
ships in Amphibia, Jacobson reports
evidence for the establishment of highly
specific interneuronal recognition at a
specific stage -in development. At an
early stage of development, individual
retinal ganglion cells have the poten-
tiality to make synapses with any cell
in the optic tectum. At a later, well-
defined stage, they are directed to spe-
cifically choose and make connection
with specific partners in the tectum. It
appears that each ganglion cell in the
retina and each tectal cell is instructed
to make contact with a particular part-
ner, and that these instructions are
given before the cells involved have
met. Although this degree of specificity
may not be characteristic of all inter-
neuronal relationships, this study shows
how specific these relationships can be
in certain systems. This poses the enor-
mous question of explaining how such
precise intercellular recognition is

brought about.

The biochemical approach to a re-
lated problem, the nature of the proc-
esses which mediate the development
of new functional interneuronal rela-
tionships after learning, is also consid-
ered in this symposium. Because of its
common participation in other biolog-
ical regulatory processes, protein syn-
thesis receives primary attention. Evi-
dence for the participation of cerebral
protein synthesis in memory is presented
by Agranoff and Davis, studies of cere-
bral protein synthesis during learning
are discussed by McEwen, and a unique
class of cerebral proteins of unknown
function is described by Moore and
Perez. Horridge and M. Cohen, among
others, consider behavioral responses in
invertebrates which might prove ap-
propriate for studies of learning in
relatively small (“simple”) nervous
systems.

The remaining reports describe still
other significant discoveries which may
all contribute to the solution of the
core problems which I have identified.
As one reads this collection of papers,
one gets a feeling for the concepts and
techniques with which one must struggle
in order to come to grips with the com-
plex functioning of the nervous system.
Because it may be difficult for many
readers to integrate these diverse stud-
ies, the book would have benefited from
a critical summary. However, the par-
ticipants speak well for themselves and
will educate all readers who have a
fundamental background in neurophysi-
ology and biochemistry.

SAMUEL H. BARONDES
Departments of Psychiatry and
Molecular Biology, Albert Einstein
College of Medicine, Bronx, New York

Pacific Archeology

Prehistoric Culture in Oceania, A sym-
posium of the 11th Pacific Science Con-
gress, Tokyo, 1966. I. YAwATA and Y. H.
Sinoto, Eds. Bishop Museum Press, Hono-
lulu, 1968. 179 pp., illus. Paper, $7.

Four of the papers in this symposium
volume are devoted to Melanesia, three
to Micronesia, eight to Polynesia, and
one to the status of archeological re-
search in Oceania as a whole. The pub-
lication is directed to specialists in the
subject, and the reader with a more
casual interest may profitably limit his
reading to the five interpretative papers
by Emory, Heyerdahl, Golson, Green,
and Spoehr.

The earliest evidence for human oc-
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