able at least as a starting point for
treating such problems. The central
thesis is that polymerization must pro-
ceed by nucleation and that specific
small molecules may be important as
modulators of polymerization and de-
polymerization. However, the theory
presented is highly oversimplified and
in some cases misleading. It is implied
that there is a very sharp transition be-
tween monomers and helical polymers
as the concentration of added mono-
mers is increased above a critical value
(fig. 3). However, the equations have
a singularity at the critical concentra-
tion, and the mathematical problem is
not treated explicitly. Furthermore, the
authors assume that the free-energy
change per bond is constant; conse-
quently their equation 4a predicts that
the number concentration of polymers
with i residues decreases with increas-
ing i. The interesting feature of bio-
logical systems is that long polymers
are formed which often have a very
narrow length distribution function. It
was shown by Casper (1963) that a
peak in the length distribution can
arise if the free energy per bond de-
creases with polymer length. Although
a simple theory is valuable in that it
makes possible a general discussion,
the more subtle aspects of the proper-
ties of biological polymers should not
be overlooked.

E. W. TAYLOR
Department of Biophysics,
University of Chicago, Chicago, Illinois

Stars and Plasmas

Plasma Astrophysics. Proceedings of the
International School of Physics “Enrico

Fermi,” Course 39, Varenna, Italy, July
1966. P. A. StURrROCK, Ed. Academic
Press, New York, 1967. xviii + 364 pp.,
illus. $19.50.

P. A. Sturrock was the director of
the course of which this book is the
proceedings; the contributors, each of
whom is distinguished in his field, were
drawn from universities and institutes
in the United States and Europe. The
subjects of the lectures may be divided
into three general categories: plasma
physics, observational astrophysics, and
the use of plasma-physical concepts in
the interpretation of astrophysical phe-
nomena. Plasma physics and astrophys-
ics are, of course, relatively advanced
disciplines, but the application of
plasma physics to astrophysics is still at
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an early stage of development; there-
fore the appearance of a set of lectures
oriented toward plasma astrophysics is
welcome.

Several chapters of the book are con-
cerned mainly with fundamental physi-
cal processes. The first chapter, an
introduction to plasma physics by R.
Liist, is much like the article of the
same title which Liist contributed to
course 24 of this series of proceedings;
however, the material discussed is so
fundamental that its inclusion in this
volume is justified. Sturrock’s chapter
on the elementary theory of electromag-
netic waves in plasma is clearly written,
covers a wide range of topics, and
would be suitable even for a reader not
previously acquainted with the subject.
Another exceptionally well-presented
article is P. A. G. Scheuer’s discussion
of radiation mechanisms that may be
important in astrophysical radio sources;
Scheuer’s use of simple but deep physi-
cal arguments avoids the very compli-
cated mathematics that one often finds
in discussions of this subject. Perhaps
the most ambitious of the chapters on
fundamental plasma physics is R. M.
Kulsrud’s review of a great variety of
plasma instabilities. Kulsrud has suc-
ceeded in explaining most of these
instabilities by fairly simple physical
arguments; nevertheless, his treatment
of this very complicated subject would
be rather difficult reading for a novice,
and would serve best as a review for
readers who already have some back-
ground in the field of plasma instability.

Most of the lectures on observations
and their interpretation treat one of two
broad topics: stellar magnetic phenome-
na (mostly solar phenomena, including
flares and radio bursts), and radio
galaxies and quasars. H. Zirin’s brief
discussion of the solar atmosphere
(especially the chromosphere) is clearly
written, and might be rewarding reading
for a beginner; in addition, there are
detailed and well-referenced chapters on
observations of solar magnetic fields
and velocity fields and on the principal
theories of stellar magnetism. There are
detailed reviews of optical and radio
observations of radio galaxies and qua-
sars, and G. R. Burbidge presents a
thorough, well-referenced summary of
the various theories of quasars and
radio galaxies that had been proposed
by mid-1966.

A few of the lectures treat in detail
specific applications of plasma physics
to astrophysics. Sturrock discusses his
closely related theories of two phe-

nomena which have vastly different
scales, solar flares and radio galaxies
(and quasars). E. N. Parker describes
his theoretical work on a number of as-
trophysical topics, including the solar
wind, wave generation in the solar
photosphere, and the role of the cosmic-
ray gas and the galactic magnetic field
in the dynamics of the galaxy.

As the editor explains in the intro-
duction to the book, it was not possible
to include in the course a set of lectures
concerned with solar-terrestrial rela-
tions. This omission is unfortunate, for
the application of plasma physics to
“space science” will doubtless be one
of the most fruitful areas of scientific
investigation in the near future.

The character of the chapters varies
with the authors. In some instances the
printed presentation is polished; in
others it is a rather telegraphic tran-
scription of lecture notes. Some of the
lectures are suitable for students not
previously acquainted with the subjects;
others are aimed at listeners or readers
with a fairly extensive background in
the field. In general, the quality of the
printing is good, with occasional typo-
graphic errors. Anyone seriously inter-
ested in the application of plasma
physics to the interpretation of astro-
physical observations would do well to
look through this collection of lectures.

AARON BARNES
National Aeronautics and Space
Administration, Moffett Field,
California

Sensory Receptor Systems

Lateral Line Detectors. Proceedings of a
conference, New York, April 1966. PHYL-
Lis H. CanN, Ed. Indiana University Press,
Bloomington, 1967. xvi + 496 pp., illus.
$18.50.

Among fish and among larval and
aquatic amphibians, specialized sense
organs are found on the body and head
which are called lateral line organs
because of their linear distribution on
the sides of the animals. These organs
are of two kinds: one type detects some
function of water displacement at the
surface of the body and the other—
much rarer in its occurrence—is sensi-
tive to electric field gradients. Histori-
cally these two distinct systems have
been considered together.

This volume is based on a confer-
ence, held at Yeshiva University, which
brought together many of the people
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doing research on these receptor sys-
tems. Anatomy, physiology, and func-
tion were the central topics of the con-
ference. In the first chapter Otto
Lowenstein introduces the concept of
the acousticolateral system, clarifying
the morphological and embryological
relation of the mechanoreceptor lateral
line system to the auditory and vestibu-
lar systems, a relation which engenders
much broader interest in these organs
than would their occurrence in- fish
and amphibians alone. A series of pa-
pers on anatomy, electrophysiology,
and function of the mechanoreceptor
system is followed by several articles
which attempt by behavioral criteria
to assess the role of this system in
underwater hearing. Thereafter is a
section of five papers devoted to the
electroreceptor system. One of these
papers—the contribution of Hans Liss-
mann—compares the two systems and
speculates on their possible common
origin. Otherwise they are treated sep-
arately and by different participants.

The book deals much more fully,
judged in terms of number of contri-
butions, pages allocated, and range of
topics covered, with the mechanical
than with the electrical sensing organs.
This distribution is probably a fair re-
flection of the interests of the partici-
pants, the number of people working in
the fields, and the extent of available
knowledge.

Many difficulties are presented by the
problem of assigning function to sen-
sory systems of animals living in an
aquatic environment, with respect to
whose sensory requirements we have
little direct experience. This book goes
a long way toward specifying the ade-
quate stimuli for these organs; yet many
questions remain concerning the func-
tion of each system as a whole. Von
Békésy attempts to close the air-water
gap by discussing similarities in sensory
perception..of fish and man. He also
contributes an amusing preface in
which he outlines the reasons for and
against attending such conferences.

One of the main goals of the con-
ference, expressed in the editor’s pre-

face, was to bring biologists together

with engineers and physicists special-
izing in hydrodynamics and underwater
sound. These are unknown territories to
most biologists, and difficulties in con-
trolling the physical stimulus have in
the past led to much confusion concern-
ing the adequate stimuli for these or-
gans. The success of the conference
from this point of view may be diffi-

23 AUGUST 1968

cult for the reader to assess; the flavor
of interaction between these two groups
of scientists seems to me in retrospect
to have been present in the conference
more than one would conclude from
the formal presentations or from the
comments that follow them. But this
is one of the advantages of having
attended this conference over reading
its proceedings. The final sections
consist largely of presentations and
panel discussions on hydrodynamic and
instrumentation problems of interest to
biologists in the field. In the end the
biologists attempt to summarize and
assess the present state of understand-
ing of the lateral line system at several
levels: from structural and neurophysio-
logical, where information is now
rather good, to systemic and behav-
ioral, where large uncertainties remain.
LAWRENCE S. FRISHKOPF
Bell Telephone Laboratories,
Murray Hill, New Jersey

Chromatography

Gas Chromatographic Analysis of Drugs
and Pesticides. BENJAMIN J. GupzINoO-
wicz. Arnold, London; Dekker, New York,

1967. x + 605 pp., illus. $28.50. Chroma-
tographic Science, vol. 2.

Gudzinowicz has prepared a mono-
graph which should be useful to work-
ers in the field of drug (barbiturates,
various alkaloids, antihistamines, phe-
nothiazines, and so on) and pesticide
analysis. Numerous references are
cited, and their content is frequently
discussed in detail. Many chromato-
grams are reproduced, enabling the
reader to see the types of separations
and chromatographic behavior he may
encounter in the laboratory. The author
has given the structural formulas of a
large number of the compounds under
discussion. Although this undoubtedly
contributes to the length and price of
the book, it is helpful to the nonspe-
cialist to have such information avail-
able. The use of highly sensitive and
specific methods for the identification
and estimation of drugs and pesticides
is clearly the order of the day. This
book can be recommended as a timely
review and reference work for those
investigators not yet familiar with the
value of gas-liquid chromatography in
this field.

W.J. A. VANDENHEUVEL
Merck Institute for Therapeutic
Research, Rahway, New Jersey

Books Received

The Abacus. A Pocket Computer. Jesse
Dilson. Illustrated by Angela Pozzi. St.
Martin’s, New York, 1968. 143 pp. $3.95.

The Academic Revolution. Christopher
Jencks and David Riesman. Doubleday,
Garden City, N.Y., 1968. xx 4 580 pp.,
illus. $10.

Adhesion or Cold Welding of Materials
in Space Environments. Symposium pre-
sented at a meeting of Committee E-21 on
Space Simulation, American Society for
Testing and Materials, and Lubrication
Fundamentals Committee and Aerospace
Council, American Society of Lubrication
Engineers, Toronto, Ontario, Canada, May
1967. American Society for Testing and
Materials, Philadelphia, 1967. vi + 322
pp., illus. $12.75; 30 percent discount to
members.

Advances in Magnetic Resonance. Vol.
3. John S. Waugh, Ed. Academic Press,
New York, 1968. xiv 4 320 pp., illus. $15.

Advances in Pharmacology. Vol. 6, part
A, Biochemistry, Localization, and Physi-
ology. Proceedings of a symposium, New
York, May 1967. Silvio Garattini, Park-
hurst A. Shore, E. Costa, and M. San-
dler, Eds. Academic Press, New York,
1968. xvi + 440 pp., illus. $19.

Advances in Photochemistry. Vol. 5.
W. Albert Noyes, Jr.,, George S. Ham-
mond, and J. N. Pitts, Jr.,, Eds. Inter-
science (Wiley), New York, 1968. x -+
400 pp., illus. $17.

Advances in Virus Research. Vol. 13.
Kenneth M. Smith and Max A. Lauffer,
Eds. Academic Press, New York, 1968.
x + 321 pp., illus. $14.50.

Advances in Water Quality Improve-
ment. Earnest F. Gloyna and W. Wesley
Eckenfelder, Jr., Eds. University of Texas
Press, Austin, 1968. xviii 4+ 513 pp., illus.
$15. Water Resources Symposium, No. 1.

The Ages of Life. A New Look at the
Effects of Time on Mankind and Other
Living Things. Lorus J. Milne and Margery
Milne. Harcourt, Brace and World, New
York, 1968. xiv 4 311 pp., illus. $6.95.

Aging in Modern Society. Scientific pa-
pers of a Regional Research Conference,
San Francisco, March 1967. Alexander
Simon and Leon J. Epstein, Eds. American
Psychiatric Association, Washington, D.C.,
1968. x + 248 pp., illus. Paper, $5. Psy-
chiatric Research Report, No. 23.

Agricultural Change and Peasant Choice
in a Thai Village. Michael Moerman. Uni-
versity of California Press, Berkeley, 1968.
xii 4 227 pp., illus. $6.

Air Pollution. R. S. Scorer. Pergamon,
New York, 1968. xiv 4 152 pp., illus.
Cloth, $7.50; soft cover, $4.50. Common-
wealth and International Library, Meteor-
ology Division.

All About Telescopes. Sam Brown. Ed-
mund Scientific Co., Barrington, N.J.,
é967. 192 pp., illus. Cloth, $6.75; paper,

3.
Analysis of Behavioral Change. Lawrence
Weiskrantz. Harper and Row, New York,
1968. xii + 447 pp., illus. $12.50. Harper
Psychology Series.

Assumption and Myth in Physical
Theory. Tarner Lectures, Cambridge, Nov.
1965. H. Bondi. Cambridge University
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