approach, listing and labeling parts of
the ocean, its currents, water masses,
edges, and so on. The latter part, on
chemical cycles in the ocean, is better.
But there is no general discussion of
the importance to living things of the
scarcity of life in most of the sea, of
the continuous motion of the medium,
of the constancy of the environment in
most of the ocean, or of the importance
of gravity in a fluid medium compared
with a solid substratum.

An enormous amount of work has
obviously gone into the treatise and will
continue to go into it. It is generally
successful as a comprehensive review
of what is known about marine ecology,
but this collection of knowledge belongs
in institutional libraries, not on personal
bookshelves.

JouN TEAL
Woods Hole Oceanographic Institution,
Woods Hole, Massachusetts

Particles and Flow

Hydraulics of Sediment Transport. WALT-
ER HANs GrAF. McGraw-Hill, New York,
1971. xii, 514 pp., illus. $22.50. McGraw-
Hill Series in Water Resources and En-
vironmental Engineering.

Although this is basically an engi-
neering textbook, it provides a first-
rate review of the literature (682 ref-
erences) and therefore should be a valu-
able sourcebook for scientists.

Part 1 is a short history (23 pages)
of sediment transport starting about
7200 years ago, part 2 is an introduc-
tion (43 pages) to the hydrodynamics
of fluid-particle systems, part 3 is a
detailed treatment (346 pages) of sedi-
ment transport in open channels, and
part 4 deals with sediment transport in
closed pipes. The development is mathe-
matical throughout. The apparent (or
typographical) organization is excellent,
with topics and subtopics numbered,
in a modified decimal system, down
almost to the paragraph level.

Despite the fact that the treatment
is basically historical, the text is not
ideal for the beginner. For example, the
von Kirmaén vortex street is mentioned
without definition on page 41, there is
no listing of von Kérman (or Kirmén)
in the indexes, and there is no treat-
ment of this phenomenon prior to page
41.

The author reviews the problem of
the settling velocity of particles, point-
ing out the failure of all physically
based efforts to make verifiable predic-

1228

tions at Reynolds numbers above 2. He
discusses various complicating effects
but seems not to be aware of self-in-
duced particle rotation (due to a phe-
nomenon which is essentially the von
Kéarmén vortex street) and its effects on
nearby grains. He attacks the problem
of using “average velocity” to repre-
sent the flow and to predict the scour,
points out that “bed velocity” is gen-
erally not available, and shows that the
natural historical development has been
to turn to the “bottom shear stress” as
a good substitute. Kalinske’s important
observation, that velocity fluctuations
are critical, is reported but not ex-
ploited; the reviewer feels that this is
the direction that sediment-transport
research must now take.

Graf is aware (also from Kalinske’s
work) that saltation is unimportant in
water, a fact overlooked by many a
textbook writer. He treats the “lift”
problem in fair detail, without recourse
to saltation, but also without providing
a satisfactory mechanism. His discus-
sion of the “regime” (equilibrium) con-
cept leans heavily on work by Blench
and a summary by Leopold et al
Meandering is treated in light of the
fact—apparently not appreciated by
very many persons—that bed load is
not necessary for initiation, but no
clear-cut principle emerges. The river
profile is analyzed in terms of the
simplest cases only. A good presenta-
tion of modeling and model laws is
given, :

Overall, this book is a fine summary
of sediment transport, strong in both
mathematics and historical sequence,
but it breaks no new ground, and it
rarely even points in the direction that
research might go.

W. F. TANNER
Geology Department,
Florida State University, Tallahassee

Books Received

Advanced Strength of Materials. Enrico
Volterra and J. H. Gaines. Prentice-Hall,
Englewood Cliffs, N.J., 1971. xx, 522 pp.,
illus. $17.50.

Advances in Carbohydrate Chemistry
and Biochemistry. R. Stuart Tipson and
Derek Horton, Eds. Academic Press, New
York, 1970. xiv, 544 pp., illus. $26.

Advances in Heat Transfer. Vol. 7.
Thomas F. Irvine, Jr., and James P, Hart-
nett. Academic Press, New York, 1971.
xiv, 394 pp., illus. $22.

Advances in Stereoencephalotomy. Vol.
5, Extrapyramidal, Sensory, Convulsive
and Behavioral Disorders: Recent Tech-
niques. Proceedings of a symposium, New

York, September 1969. E. A. Spiegel and
H. T. Wycis, Eds. Karger, New York,
1970 (U.S. distributor, Phiebig, White
Plains, N.Y.). vi 4 pp. 71-380, illus. Pa-
pre, $19. Reprint of Confinia Neurologica,
vol. 32, No. 205, 1970.

Alamogordo Plus Twenty-Five Years.
The Impact of Atomic Energy on Science,
Technology and World Politics. Richard
S. Lewis and Jane Wilson, Eds., with
Eugene Rabinowitch. Viking, New York,
1971. vi, 282 pp. $6.95

Analytical Techniques in the Theory of
Guided Waves. R. Mittra and S. W. Lee.
Macmillan, New York, 1971. xii, 302 pp.,
illus. $10.95.

The Animal and the Environment. F.
John Vernberg and Winona B. Vernberg.
Holt Rinehart and Winston, New York,
1971. xviii, 398 pp., illus. $9.95.

Animal Variety. Lawrence S. Dillon.
Brown, Dubuque, Towa, ed. 2, 1971. viii,
164 pp., illus. Paper, $2.75.

Annual Review of Physiology. Vol. 33.
Victor E. Hall, Arthur C. Giese, and
Ralph Sonnenschein, Eds. Annual Reviews,
Palo Alto, Calif., 1971. x, 662 pp. $10.

Aristotle’s Metaphysics. Books T, A, and
E. Translated, with notes, from the Greek
by Christopher Kirwan. Clarendon (Ox-
ford University Press); New York, 1971.
viii, 206 pp. Cloth, $7.25; paper, $3.50.

Art and Aesthetics in Primitive Soci-
eties. A Critical Anthology. Carol F. Jop-
ling, Ed. Dutton, New York, 1971. xx,
428 pp., illus. Cloth, $9.95; paper, $4.95.

Attitude and Attitude Change. Harry C.
Triandis. Wiley, New York, 1971. xvi, 232
pp., illus. $6.95.

Automation and Alienation. A Study
of Office and Factory: Workers. Jon M.
Shepard. M.L.T. Press, Cambridge, Mass.,
1971, xii, 164 pp. $7.95.

Bacteriophage Biochemistry. Christo-
pher K. Mathews. Van Nostrand Rein-
hold, New York, 1971. x, 374 pp., illus.
$19.95. American Chemical Society Mon-
ograph No. 166.

Barley Genetics II. Proceedings of a
symposium, Pullman, Wash., September
1970. Robert A. Nilan, Ed. Washington
State University Press, Pullman, 1971.
xvi, 622 pp., illus. Paper, $20.

Basic Physics in Radiology. L. A. W.
Kemp and R. Oliver. Blackwell, Oxford,
ed. 2, 1971, viii, 244 pp., illus. $9.

Behavior, Growth, and Pathology of
Chimpanzees. G. H. Bourne, Ed. Univer-
sity Park Press, Baltimore, Md., 1971.
viii, 408 pp., illus. $28.50. The Chimpan-
zee, vol. 4.

Beyond the Automobile. Reshaping the

Transportation Environment. Tabor R.
Stone. Prentice-Hall, Englewood Cliffs,
N.J., 1971. xii, 148 pp., illus. Cloth,

$5.95; paper, $2.45.

Biochimie. Etudes Médicales et Biol-
ogiques. Jacques Kruh. Hermann, Paris,
1971. 502 pp., illus. Paper, 48 F. Collec-
tion Méthodes.

Bioethics. Bridge to the Future. Van
Rensselaer Potter. Prentice-Hall, Engle-
wood Cliffs, N.J., 1971. xviii, 206 pp.,
illus. Cloth, $5.95; paper, $3.95.

Biology in the World of the Future. Hal
Hellman. Evans, New York, 1971 (distrib-
utor, Lippincott, Philadelphia). iv, 188
pp., illus. $4.95.
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