nents. The most difficult of these were
ones involving the continuous spectrum
of these systems, namely collision
problems.

For several decades research in this
area languished. The challenge of nu-
clear phenomena was the vogue, and
relatively few research centers in the
world devoted their energies to atomic
physics. But because the problems of
atomic physics were so interesting, and
because of their technical importance
for other areas of science and engineer-
ing, the field could not be denied in-
definitely. In the 1950’s a marked ren-
aissance of interest in atomic physics
in general, and especially in collision
problems, took place.

An international conference in this
field begun in 1959 has been meeting
since then, with ever-increasing attend-
ance. The volume under review is a
compilation (in English) of the 15 in-
vited papers from the fifth of these con-
ferences. [The much larger volume of
abstracts of contributed papers, edited
by I. P. Flaks, has been published sep-
arately (available from the Four Con-
tinent Book Corporation, New York,
$16).]

The collection of papers illustrates
very well the two factors which stimu-
lated the rebirth of atomic physics re-
search. Five of the papers indicate the
connection of atomic physics to aeron-
omy, astrophysics, plasma physics, and
lasers. These not only describe how
research on basic collision processes has
extended knowledge in these fields but
also discuss which reactions must be
understood if this knowledge is to be
carried still further. A physicist casting
about for something to do can find ma-
terial for a lifetime of activity in answer-
ing some of the questions raised in these
papers.

Nine of the papers are on theoretical
developments. These illustrate very well
by their sophistication and depth the
intellectual challenge of collision proc-
esses in atomic physics. Two of the
most important developments, the ob-
taining of bounds on cross-sections and
the close coupling approximation, were
developed, surprisingly, in the context
of atomic rather than of nuclear physics.
Three of the nine papers are discussions
of the contributed theoretical papers
given at the conference. Although they
make reference to these papers, they
really constitute a statesmanlike over-
view of the state of theory in the field
of atomic collisions at this time.

A surprise and a disappointment is
the lack of adequate coverage of the ex-

15 NOVEMBER 1968

perimental aspects of this field. Since
the management of the conference was
in the hands of the experimentalists and
since experimentalists were adequately
represented on the planning committee,
the omission seems to be a surprising
display of delicacy and self-effacement.
This is but one of a series of meetings;
it represents probably a statistical fluc-
tuation of emphasis of no basic signifi-
cance. Unfortunately, the one invited
experimental paper is not up to the stan-
dards of the others in this volume and
gives no indication of the scope and
importance of experiment in collisional
atomic physics.

The style of all of the papers is too
broad for them to be of use in immedi-
ately transmitting useful information to
the research specialist. However, to the
student about to embark on research
in this area, or to the practicing physicist
who wishes to become more catholic
in his outlook, the (often extensive) bib-
liographies make the possession of this
volume more valuable than attending
the conference.

SIDNEY BOROWITZ
Physics Department,
New York University,
New York, New York

Elusive Specimens

In the Wake of the Sea-Serpents. BERNARD
HEUVELMANS. Translated from the French
by Richard Garnett. With drawings by
Alika Watteau. Hill and Wang, New York,
1968. 648 pp., illus. $10.

Only staidly reductionist biologists are
willing to categorically deny the exist-
ence or possibility of sea serpents, and
they will receive little support from In
the Wake of the Sea-Serpents by Ber-
nard Heuvelmans. This exhaustive and
possibly exhausting (if the reader ap-
proaches it with a closed mind) work is
an examination of the question: “Are
there or are there not in the sea one or
more species of giant animals, elongated
in shape and still unknown to science?”
Who, in the face of all the evidence
submitted (and summarized in a ten-
page list of sightings from circa 1639 to
1966), would dare answer negatively
such a question? Heuvelmans is not a
retired sea captain compiling random
notes of interest or writing hopefully
under the influence of the spirits while
meditatively puffing an Oom Paul pipe
but a professional biologist who has,
among other things, made a study of the
dugong’s teeth. True, he has also “at

times made his living as a professional
jazz singer,” and this will doubtless be
counted against him by those who must
grab at all possible straws to deny the
existence of still unknown monsters.
Nevertheless the overwhelming evidence
accumulated by Heuvelmans indicates
that there is not just one elusive sea ser-
pent, but several kinds of large creatures
in the ocean still to be brought to the
dissecting table. In fact, there appear
to be at least nine kinds of such beasts.

Of these various kinds, the super-
otter, the merhorse, and the giant
yellow-bellied tadpole seem most logical,
and it may still turn out that the super-
otter and the long-necked sea serpent
are simply the two sexes of the same
animal (the author states that the long-
necked and merhorse types cannot be
considered sexual dimorphics of the
same animal—his punch cards do not
fall out that way). Such matters as sex
and breeding receive little notice in this
compendium of information, inciden-
tally. One of the startling results of this
thorough survey of the literature of
sightings of large, unidentifiable mon-
sters is the geographic distribution that
comes to light. These beasts have not
been sighted along any of the Pacific
coast of South America or in the vast
expanse of the southeast Pacific Ocean,
nor are there recorded sightings any-
where in the North Pacific any distance
from shore (the merhorse or cadboro-
saurus has often been sighted in British
Columbia waters and near southern
California and may be indigenous to the
northeast Pacific). This raises the possi-
bility that sea serpents are actually
neritic creatures, not wide-ranging,
deep-sounding animals, in .which case
they would certainly have been known
to Captain Ahab and his pelagic ilk.
Another possibility to be considered is
that of mutual exclusion of large
cetaceans and sea serpents, which sug-
gests, in line with Gause’s hypothesis,
that some of these unknown animals
may depend on the same food supply as
the sperm whale. If that is the case,
reduction of the sperm whale stock
should be accompanied by an increase
in sightings of these large and obviously
alert creatures.

This scholarly work has been trans-
lated from the French by Richard Gar-
nett, but the English version is not ex-
actly the same book. The first volume
of the French version was devoted to
the kraken and the giant squid; this
has been condensed to a single chapter,
and additional sightings of sea serpents
have been added. While it may be true,
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as the translator says, that “no material
passages have been omitted,” certainly
some delightful immaterial passages
seem to have fallen by the wayside. It is
to be hoped that this book, complete as
it attempts to be, is not the last word on
this subject and that soon we may have
one of these creatures on display in one
of our oceanariums. In the meanwhile,
every research vessel should have a copy
of this volume in its library, although it
may be necessary to chain it to the bulk-
head to keep it from going ashore in
someone’s duffel bag.

JoEL W. HEDGPETH
Marine Science Laboratory,
Oregon State University, Newport

Forestry and Industry

Wood as Raw Material. Source, Structure,
Chemical Composition, Growth, Degrada-
tion and Identification. GEORGE TsouMis.
Pergamon, New York, 1968. xii 4+ 276
pp., illus. $10.

This book presents a general, but
quite comprehensive, review of the
sources and characteristics of wood that
affect its use as an industrial raw ma-
terial. Beginning with a brief descrip-
tion of forest trees as sources of wood,
the author goes on to give the reader
descriptions of macroscopic, physical,
and microscopic characteristics of wood,
followed by discussion of its chemical
composition and ultrastructure, the
mechanism of wood formation, the for-
mation and structure of bark, variations
in wood structure, and abnormalities
in and degradation of wood, and ends
with keys for identification of wood
and some material on techniques for
microscopic investigation.

The book is written primarily as a
textbook for students in fields in which
a knowledge of wood is necessary—
forestry and its various constituent spe-
cialties of forest management, silvi-
culture, tree physiology, forest genetics,
forest soils, forest engineering, forest
and wood pathology, pulp and paper
technology, and wood science and tech-
nology. The author also proposes to
meet the needs of the wood industry,
of engineers, and of architects.

Those objectives are attained only to
a limited degree. The treatment is ade-
quate in most respects for those want-
ing a general knowledge of wood struc-
ture and formation. The material is
presented in such a way as to be under-
standable and meaningful to most such
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readers. However, the presentation of
such a broad range of information in a
relatively small book has been at the
expense of clarity in some places and
has resulted in excessive generalization
in others. Many of the illustrations are
likely to be unclear to a person using
the book as an introduction to the field
and are thus not consistent with the
text in level of understanding required.
The book would be useful in a high
school or a junior college provided the
instructor knew enough of the subject
to cope with some of the more general
statements. The presentation does not
seem adequate for serious students of
wood science and technology or pulp
and paper technology, for which much
more detailed knowledge of wood struc-
ture and characteristics is essential.

The book omits any reference to the
major strength and related mechanical
properties of wood. This would seem to
be a serious omission if the book is to
be truly useful to engineers, architects,
and many in the wood industry.

In spite of these limitations, the book
is well worth consideration by those
who desire a brief, general treatment
of the growth and structure of wood.
It certainly has merit for this purpose.

RoBERT L. Younas
U.S. Department of Agriculture,
Forest Service, Washington, D.C.

Books Received

Above and Beyond. The Encyclopedia
of Aviation and Space Sciences. Wallace
B. Black, publisher; Jean F. Blashfield, ed-
itor-in-chief; Raymond J. Johnson, editor,
New Horizons, Chicago, 1968. 14 vols. xii
-+ 2677 pp., illus.

Advanced Engineering Dynamics. Ger-
ald M. Smith and Glenn L. Downey. In-
ternational Textbook, Scranton, Pa., 1968.
viii -+ 440 pp., illus. $10.95. Second edi-
tion of Advanced Dynamics for Engineers.

Advances in Infrared Group Frequen-
cies. L. J. Bellamy. Methuen, London,
1968 (distributed in the U.S. by Barnes
and Noble, New York). xii -+ 304 pp.,
illus. $10.50.

Advances in Plasma Physics. Vol. 1.
Albert Simon and William B. Thompson,
Eds. Interscience (Wiley), New York, 1968.
x + 340 pp., illus. $14.95.

Alcohols. Their Chemistry, Properties
and Manufacture. John A. Monick. Rein-
hold, New York, 1968. xiv + 594 pp.,
illus. $30.

The American Empire. Amaury de
Riencourt. Dial, New York, 1968. xviii -
366 pp. $7.50.

The Analysis of Indeterminate Struc-
tures. Alan Williams. Hart, New York,
1968. xii + 324 pp., illus. $12.

Anatomical Preparations. Milton Hilde-

brand. University of California Press,
Berkeley, Calif., 1968. viii -+ 100 pp.,
illus. Paper, $3.95.

Aromatic Substitution Reactions. Leon
M. Stock. Prentice-Hall, Englewood Clifs,
N. J., 1968. xiv + 156 pp., illus. Cloth,
$5.95; paper, $2.95. Prentice-Hall Foun-
dations of Modern Organic Chemistry
Series.

Aspects of the Physiology of Crustacea.
A. P. M. Lockwood. Freeman, San Fran-
cisco, 1968. x -+ 328 pp., illus. $9. Uni-
versity Reviews in Biology.

Atlas of Radiation Dose Distributions.
Vol. 3, Moving-Field Isodose Charts. K.
C. Tsien, J. R. Cunningham, D. J. Wright,
D. E. A. Jones, and P. M. Pfalzner. In-
ternational Atomic Energy Agency, Vi-
enna, 1967 (distributed in the U.S. by
National Agency for International Publi-
cations, New York). xii + 58 pp., illus.;
168 charts, Paper, $15.

Bacteriology Illustrated. R. R. Gillies
and T. C. Dodds. Williams and Wilkins,
Baltimore, ed. 2, 1968. xii + 198 pp.,
illus. $11.

Basic Machine Principles. J. K. Iliffe.
Elsevier, New York, 1968. viii + 86 pp.,
illus. $5.25. Computer Monograph Series.

Basic Physics. Marsh W, White, Ken-
neth V., Manning, and Robert L. Weber.
McGraw-Hill, New York, 1968. xvi -+
592 pp., illus. $9.95.

The Big Machine. Robert Jungk. Trans-
lated from the German edition (1966) by
Grace Marmor Spruch and Traude Wess.
Scribner, New York, 1968. viii + 245 pp.,
illus. $6.95.

Biological Properties of the Mammalian
Surface Membrane. A symposium, Phila-
delphia, April 1967. Lionel A. Manson,
Ed. Wistar Institute Press, Philadelphia,
1968. ix + 160 pp., illus. Paper, $5.
Wistar Institute Symposium Monograph
No. 8.

Biologisches Zentralblatt. Vol. 86, sup-
plement. Written for Hans Stubbe on his
65th birthday, 7 March 1967. Thieme,
Leipzig, 1967. 522 pp., illus.

The Bioluminescent Bays of Puerto
Rico. A Plan for Their Preservation and
Use. Prepared for the Commonwealth of
Puerto Rico by the U.S. National Park
Service, Washington, D.C., 1968, iv + 48
pp., illus. Paper.

Black Intellectuals Come to Power. The
Rise of Creole Nationalism in Trinidad
and Tobago. Ivar Oxaall. Schenkman, Cam-
bridge, Mass., 1968. xiv + 194 pp., illus.
Paper, $2.95. International Studies in Po-
litical and Social Change.

The Book of The Giraffe. C. A. Spinage.
Houghton Mifflin, Boston, 1968. xii -+ 191
pp., illus. $6.95.

Brain Barrier Systems. Abel Lajtha and
Donald H. Ford, Eds. Elsevier, New York,
1968. xvi + 552 pp., illus. $34. Progress
in Brain Research, vol. 29.

The Caecilians of The World. A Taxo-
nomic Review. Edward Harrison Taylor.
University of Kansas Press, Lawrence,
1968. xiii + 484 pp., illus.

Calculus for the Natural and Social Sci-
ences. Sherman K. Stein. McGraw-Hill,
New York, 1968, xiv + 322 pp., illus.
$7.50.

Chemical Biology of Inflammation.
Proceedings of a conference, Augusta,
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