the diverse facets of coral reef prob-
lems, advances scattered in a multitude
of papers.” The success of this encapsu-
lation will be judged better when the
third and fourth volumes, containing
the rest of the 46 chapters by nearly as
many authors, are published, but the
contents of these first two bode well.

The papers, as the introduction im-
plies, are essentially reviews, though
most of them contain previously unpub-
lished material. Brief notices will give
some idea of the scope and contents.
Volume 1, Geology 1, opens with 50
pages on Caribbean reefs by J. D. Milli-
man, a concise analysis with references
to nearly everything that has been writ-
ten this century. D. R. Stoddart equally
well covers the reefs of the Indian
Ocean. A short article by H. S. Ladd
neatly summarizes the results and impli-
cations of the extensive geological
studies of Bikini and Eniwetok atolls
(Marshall Islands). J. P. Chevalier sur-
veys the work in the past few years on
the reefs of French Polynesia and the
recent studies in New Caledonia. The
late F. W. Whitehouse has contributed,
in his easy style, a description of the
little-known reefs of the New Guinea—
Torres Strait region.

The remaining five papers in volume
1 concentrate on the Great Barrier
Reefs. All the authors seem to recog-
nize that this vast province is not a
single reef, but balk at using the label
“Great Barrier Reefs” first given it 170
years ago by Matthew Flinders. D. E.
Brandon sets the scene with many new
data on the oceanography of the reef
area, followed by a presentation of the
geomorphic setting by W. G. H. Max-
well, including an important summary
of the results of recent deep drilling.
The account of the structure and tec-
tonics of northeastern Queensland and
their relation to the reefs by E. Hei-
decker is marred by five almost incom-
prehensible physiographic diagrams.
The complex problem: of sediment
accumulation is considered by Maxwell,
using distribution maps derived from
his Atlas of the Great Barrier Reef,
which here suffer from reduction and
poor reproduction. A. R. Lloyd gives
the results of his study of the Forami-
nifera from four bore holes, one, at the
north end of the reefs, reaching nearly
12,000 feet into the Jurassic. A large
foldout in the back of the volume is
so arranged that one cannot look at
any of the 12 maps and refer at the
same time to the text.

Volume 2, Biology 1, proffers 12
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papers on developments in old and
new fields of coral reef biology. L. H.
Di Salvo discusses microogranisms in
reef waters and sediments and their
involvement in reef carbonate dynam-
ics, an aspect previously little studied.
Following this a chapter by Yu. L
Sorokin considers the microbiological
aspects of the productivity of reefs,
demonstrating the metabolic and bio-
synthetic role of microorganisms in this
ecosystem. L. Muscatine very ably sum-
marizes the present status of the old
problem of nutrition in corals. P. R.
Burckholder contributes a highly inter-
esting review, with new data, of the
ecology of marine antibiotics and reefs,
from bacteria to chordates. L. S. Cier-
eszko and T. K. B. Karns note in their
article on the biochemistry of reef
coelenterates that these organisms afford
“a mine for novel compounds of poten-
tial value as drugs or as tools for
pharmacological research.” J. H. Con-
nell surveys work on the population
ecology of hermatypic corals, including
his own extensive studies at Heron
Island, and new data on variation in
reef communities at Heron Island are
described by J. F. Grassle. P. W.
Glynn’s account of aspects of reef ecol-
ogy in the western Atlantic region
packs into some 50 pages a surprising
amount of information on work done
and in progress. G. J. Bakus summa-
rizes what is known of the biology
and ecology of tropical holothurians
and reveals how much is yet to be
learned about these quaint and signifi-
cant reef inhabitants. One of the param-
eters of the “Acanthaster problem,”
the early life history of these and other
asteroids, is considered by M. Yama-
guchi, mainly from his own recent re-
search. The final paper, by R. Endean,
long deeply involved in the same “prob-
lem,” is a balanced review of present
knowledge of the population explosions
of Acanthaster and their destructive
effects on Indo-Pacific reefs, although
not everyone may agree with Endean’s
suggestion that these eruptions may
have a human causation.

Both volumes are well printed, with
few obvious typographical errors, al-
though some authors still believe that
“fauna” is plural and “data” is singu-
lar. The references for each article are
exhaustive, and each volume has in-
dexes of authors (about 350 in Geol-
ogy 1) and subjects plus an index to
localities in Geology 1 and a systematic
index in Biology 1. Many halftone
illustrations, especially where five or

six reef views are crowded on one
page, suffer from too much reduction
and muddiness.

The editors have done well. Their
efforts will be appreciated by all herma-
tologists, hermatophiles, and others
concerned with the kaleidoscopic com-
plex of coral reefs. These readers will
be looking forward to the last two
volumes, although the present ones
contain no clues as to their contents.

J. W. WELLS
Department of Geological Sciences,
Cornell University, Ithaca, New York

Structures in an Aqueous World

The Hydrophobic Effect. Formation of
Micelles and Biological Membranes.
CHARLES TANFORD. Wiley-Interscience,
New York, 1973. viii, 200 pp., illus.
$12.50.

Charles Tanford has performed a
valuable service for many species of
biologists and biochemists in writing
this book. It contains in concise (in
fact, almost spartan) form the funda-
mental physicochemical information
anyone with a serious research interest
in membranes or related organized
systems must have in order to work
and think intelligently in the field. Un-
fortunately many membranologists are
not aware of the basics outlined here,
which is understandable since these
basics have never before, to my knowl-
edge, been presented so clearly and
directly within a single short volume.
I would hope that all laboratories en-
gaged in membrane research will pur-
chase the book, for it is admirably
suited to serve as a reference standard
on which molecular hypotheses of the
structure and stability of membranes
(and of all other macromolecular sys-
tems which are at least partially stabi-
lized by hydrophobic interactions) can
be constructed. This would go far to-
ward assuring that everyone begins
with the same physicochemical under-
standing, and the same semantics.

The book opens with chapters on
the thermodynamics of the solubility of
hydrocarbons in water and then moves
to an equivalent consideration of the
solubility of amphiphiles in water and
organic solvents. An amphiphile is de-
fined as a molecule containing a polar
(“sympathetic” to water) and a non-
polar (“antipathetic” to water) end.
As Tanford clearly states, it is the exis-
tence of such amphiphilic molecules,
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with their simultaneous “need” (in free
energy terms) to position their polar
ends in contact with a polar environ-
ment and their nonpolar ends in a non-
polar surround, that is basically re-
sponsible for the establishment of all
micelles and membranous structures in
an aqueous world. By the end of chap-
ter 4 the reader has a concise view of
the behavior of these molecules in
various environments, and (one is
tempted to say) everything else follows
as a natural consequence of these
thermodynamic considerations.

A short chapter on water comes
next, which in my view is the weakest
part of the book. Here Tanford’s in-
sistence on not even alluding to any-
thing that might be viewed as a specu-
lative model makes it difficult for him
to put across the notion of the many
forms water must be able to assume
in establishing thermodynamically and
mechanically stable structures around
the nonpolar, polar, and ionized func-
tional groups inserted into it. At this
point, a speculative model, presented
purely as an illustration of the kinds of
possibilities one needs to consider,
might have served the reader better
than a rigid adherence to fully estab-
lished facts.

Tanford then moves on to mtcelles,
introducing the ideas of cooperativity
and the principle of the balance of
opposing forces (intermonomer head
group repulsion and tail group attrac-
tion) in determining the shape and
stability of the resulting micellar “mi-
cro-phase,” and then to the structural
and thermodynamic restrictions on
polar molecules inserted into a nonpolar
surround of the sort presented by the
interior of a micelle. The properties of
monolayers are briefly presented, and
then the reader is sequentially intro-
duced to the various molecular compo-
nents actually found in biological mem-
branes, together with a discussion of
their similarities to, and differences
from, the simpler species discussed in
the preceding “model systems” presen-
tation. The book concludes with a very
brief survey of the highlights of what
(in Tanford’s view) is known (and not
known) about membrane structure.

This is a beautifully crafted book.
In going through it one feels that one
is watching a skilled cabinetmaker at
work, installing supports and dovetail-
ing joints in clear view of the audience
so that the relations of the parts are
apparent throughout and all can follow
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how each development underpins the
next. Such coherent insight is not often
available, and most readers will be
amply repaid in the coin of increased
understanding for the time they invest
in reading this volume.

PeETER H. voN HIPPEL
Institute of Molecular Biology and
Department of Chemistry,
University of Oregon, Eugene
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Annual Review of Nuclear Science. Vol.
23. Emilio Segre, J. Robb Grover, and H.
Pierre Noyes, Eds. Annual Reviews, Palo
Alto, Calif.,, 1973. viii, 450 pp., illus.
$12.50.

Cost Engineering Analysis. A Guide to
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Projects. William R. Park. Wiley-Intersci-
ence, New York, 1973. xii, 308 pp., illus.
$14.95.

Current Biochemical Approaches to
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Ere Cénozoique. Tertiaire et Quater-
naire. Charles Pomerol. Doin, Paris, 1973.
270 pp., illus. Paper, 65 F. Stratigraphie
et Paléogéographie.

Essays in Toxicology. Vol. 5. Wayland
J. Hayes, Jr.,, Ed. Academic Press, New
York, 1974. xiv, 190 pp., illus. $17.50.

Eye Color, Sex and Race. Keys to Hu-
man and Animal Behavior. Morgan
Worthy, Droke House/Hallux, Anderson,
S.C., 1974. 160 pp. illus. $8.95.

Gemini. The Psychology and Phenom-
ena of Twins. Judy W. Hagedorn and
Droke House/Hallux,
Anderson, S.C., 1974, 138 pp. $7.95.

Genetics for Medical Students. E. B.
Ford. Chapman and Hall, London, ed. 7,
1974 (U.S. distributor, Halsted [Wileyl],
New York). xvi, 240 pp., illus. $9.50.

Group Theory and Chemistry. David M.
Bishop. Clarendon (Oxford University
Press), New York, 1973. xvi, 294 pp,
illus. 4+ plates. $27.25.

Intermediate Algebra for Today. Robert
E. Mosher. Harper and Row, New York,
1974. xii, 436 pp., illus. $9.95.

An Introduction to Medical Statistics.
H. O. Lancaster. Wiley, New York, 1974.
xiv, 306 pp., illus. $18.95. A Wiley Publi-
cation in Applied Statistics.

An Introduction to the Analysis and
Processing of Signals. Paul A. Lynn. Hal-
sted (Wiley), New York, 1973. x, 222
pp., illus. Paper, $11.50.

An Intreduction to the Mechanics of
Solids. Stresses and Deformation in Bars.

A. S. Hall. Wiley, New York, 1974. xvi,
448 pp., illus. $19.95.

Introductory Microbiology. Julia Levy,
Jack J. R. Campbell, and T. Henry Black-
burn, Wiley, New York, 1973. xiv, 684
pp., illus. 4 plates. $14.95.

Investigation of Rates and Mechanisms
of Reactions. Part 2, Investigation of
Elementary Reaction Steps in Solution and
Very Fast Reactions. Gordon G. Hammes,
Ed. Wiley-Interscience, New York, ed. 3,
1974. xvi, 666 pp., illus. $27.50. Tech-
niques of Chemistry, vol. 6.

The Invisible Made Visible. The Ex-
pansion of- Man’s Vision of the Universe
through Technology. Ernst von Khuon.
Translated from the German edition
(Dusseldorf, Germany, 1968) by Paula
Arno. New York Graphic Society, Green-
wich, Conn., 1974. 290 pp., illus. $19.95.

Mathematics for Industrial Technicians.
Chester Pachucki. Prentice-Hall, Engle-
wood Cliffs, N.J., 1974. xviii, 458 pp.,
illus. $9.95. Prentice-Hall Series in Tech-
nical Mathematics.

Metal Ions in Biological Systems. Vol.
2, Mixed-Ligand Complexes. Helmut Sigel.
Dekker, New York, 1973. xvi, 294 pp.,
illus. $25.25.

Methods of Psychic Development.
Quantz Crawford. Llewellyn Publications,
St. Paul, Minn., 1973. xii, 102 pp., illus.
Paper, $2.95.

Molecular Structure by Diffraction
Methods. Vol. 1. A Review of the Recent
Literature Published up to March 1972.
G. A. Sim and L. E. Sutton, Senior Re-
porters. The Chemical Society, London,
1973. xvi, 824 pp., illus. £15. Specialist
Periodical Reports.

Multivariate Analysis and Psychologi-
cal Theory. Proceedings of a conference,
Edmonton, Canada, Sept. 1971. Joseph R.
Royce, Ed. Academic Press, New York,
1973. xvi, 570 pp., illus. $23.50.

NMR Spectra of Simple Heterocycles.
T. J. Batterham. Wiley-Interscience, New
York, 1973. xx, 540 pp., illus. $37.50.
General Heterocyclic Chemistry Series.

Nuclear Magnetic Resonance (N.MLR.)
in Biochemistry. Applications to Enzyme
Systems. Raymond A. Swek. Clarendon
(Oxford University Press), New York,
1973. xviii, 396 pp., illus. $25.75. Mono-
graphs on Physical Biochemistry.

Nuclear Power Plant Design Analysis.
Alexander Sesonske. U.S. Atomic Energy
Commission, Oak Ridge, Tenn., 1973
(available as TID-26241 from National
Technical Information Service, Spring-
field, Va.). viii, 490 pp., illus. Paper,
$10.60.

Physical Geography. A Laboratory
Manual. John J. Hidore and Michael C.
Roberts. Burgess, Minneapolis, Minn.,
1974. vi, 204 pp., illus. Spiral bound,
$6.75.

Politics, Medicine, and Social Science.
David Mechanic. Wiley-Interscience, New
York, 1974. xii, 306 pp. $12.95.

Progress in the Chemistry of Organic
Natural Products. Vol. 30. W. Herz, H.
Grisebach, and G. W. Kirby, Eds. Spring-
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