the U.S. cancer data as they supposedly
reflect the occupational cancer burden
are disparate.

The conference provided an interest-
ing and worthwhile collection of papers
on occupational cancer epidemiology.
Some of the most enlightening reading is
the discussion material included after

10st of the papers. As one might expect,
.he question of what estimated percent-
age is best is not resolved. One positive
suggestion by Peto merits consideration.
He proposes a very large case-control
study of lung cancer, which might aid in
sorting out quantitatively the individual
and synergistic impact of each of the
suspected risk factors. The papers and
discussions contained in the Banbury
report will no doubt convince the reader
of the difficulty of quantitatively estimat-
ing an occupational cancer burden with
present data and methodologies.

Davip G. HoeL

Biometry and Risk Assessment
Program, National Institute of
Environmental Health Science,
Research Triangle Park,
North Carolina 27709
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Music and Psychology

The Psychology of Music. DIANA DEUTSCH,
Ed. Academic Press, New York, 1982. xviii,
542 pp., illus. $49.50. Academic Press Series
in Cognition and Perception.

Helmholtz’s 1863 treatise On the Sen-
sations of Tone as a Physiological Basis
for the Theory of Music identified re-
sponse characteristics of the auditory
system as the basis for the evolution of
certain musical structures and composi-
tional conventions. This early work,
coupled with later increased precision in
sound production and measurement of
behavioral responses, generated an ex-
tensive literature on the relations be-
tween acoustic and sensory representa-
tions of sound. Both musical and psy-
chological considerations, however, sug-
gest that explanations based on
peripheral mechanisms are limited. Such
accounts are at odds with the diversity
found in music cross-culturally, as well
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as with the explorations of novel pitch
structures and timbres in 20th-century
Western composition. Moreover, music-
theoretic treatments of traditional West-
ern music extend well beyond and some-
times contradict the constraints implicit
in the view established by Helmholtz.
Physiological acoustics, in addition, pro-
vides an inadequate framework for psy-
chology’s broadening conception of mu-
sical behaviors, which includes the skills
exhibited in performance, the rich per-
ceptual and cognitive aspects of the re-
sponse to music, and the influence of
cultural and social factors.

From these concerns has emerged
what might be called a new psychology
of music. The volume edited by Deutsch
is the first comprehensive collection of
papers on a wide range of musical topics
treated from the perspective of empirical
psychology. Each contribution considers
a different topic, and, though different
experimental methodologies are em-
ployed, interesting connections among
the approaches represented become ap-
parent. The application of concepts from
physical acoustics to the subject of the
listener in the acoustic environment is
balanced with a concern for the measure-
ment of subjective variables. Psycho-
acoustic treatments of pitch and of the
physical and sensory basis for intervals,
scales, and tuning systems consider the
experience of the listener as well as
general perceptual and cognitive factors.
Detailed analyses of the physical corre-
lates of instrumental and vocal timbres
are provided with reference to expres-
sive and other musical functions of per-
formance. Measures of the perception
and production of temporally structured
musical patterns reveal complex associa-
tions between motor movements in per-
formance and perceptual organization of
meter, stress, and rhythm. Thorough re-
views of the literature on memory for
music cover absolute pitch and variables
that affect the ability to organize, recog-
nize, and remember tone sequences. Ab-
stract conceptual systems are described
that represent pitch in terms of hierarchi-
cally organized temporal and tonal-har-
monic relations. The diversity of musical
functions is apparent in the treatment of
individual differences in ability, develop-
mental changes in perception and memo-
ry, and the dissociations observed in
clinical cases of musical dysfunction.
Music is considered in its emotional and
social context, and the relation between
recent developments in the psychology
of music and contemporary music com-
position and theory is evaluated.

This collection is an invaluable source
for the reader interested in music from

any perspective. The papers are of uni-
formly high quality, and the selection of
contributors properly reflects the diverse
activity in the field. Extensive lists of
references provide excellent guides to
the widely scattered literature.

CaroL L. KRUMHANSL
Department of Psychology,
Cornell University,
Ithaca, New York 14853

A Barrier Reef

The Atlantic Barrier Reef Ecosystem at Carrie
Bow Cay, Belize, 1. Structure and Communi-
ties. Kraus RUTZLER and IaN G.
MACINTYRE, Eds. Smithsonian Institution
Press, Washington, D.C., 1982 (distributor,
Superintendent of Documents, Washington,
D.C)). xiv, 540 pp., illus. $18. Smithsonian
Contributions to the Marine Sciences, no. 2.

The barrier reef off the shore of Belize
is the second largest in the world. Yet,
aside from early expedition studies and
infrequent visits by shipboard scientists,
the region is largely unknown. The reef
complex includes not only the extensive
barrier but also the only atolls in the
Caribbean. As a reservoir for increasing-
ly endangered coral reef organisms and
as a site for research on pristine reefs,
the Belizian barrier reef is unequaled.
This volume presents the first extensive
series of investigations on the barrier
reef, carried out at the newly established
research station at Carrie Bow Cay.

The volume is primarily descriptive:
the reefs are mapped, the tides and cur-
rents monitored, the flora and fauna sur-
veyed. Systematic accounts include
works on the Belizian hydroids, diatoms,
algae, sea grasses, scleractinians, octo-
corals, sipunculids, isopods, pycnogo-
nids, crinoids, and ophiuroids. The pri-
mary reef habitats are described, zona-
tions are established, and reef structure
is compared with that in other well-
known Caribbean localities. The
strength of the volume lies in this rich
empirical foundation.

The volume suffers from some obvious
omissions. Most glaring is the lack of any
description of the vertebrate fauna.
There is insufficient discussion of the
distribution and abundance of sponges,
echinoids, and gastropods. Many of the
ecological studies are of very specialized
interest and add little either to the overall
description of the reef or to a more
general analysis of processes regulating
reef structure and function. Excepted
from this criticism are the studies of
Norris and Fenical on chemical defense
in algae and of Graus and Macintyre on
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ecophenotypic variation in scleractin-
ians; both deserve a wide audience.

Despite its omissions, the volume will
have enduring value. Advances in tropi-
cal field biology are ultimately depen-
dent upon the vision and energies of the
rare scientist who establishes a research
station and guides it through the early
years of descriptive science. This is par-
ticularly true for coral reef research.
Reefs are phenomenally diverse, and
synthetic studies must rest upon a rich
knowledge of taxonomy, distribution,
and abundance. Reef scientists must ap-
plaud Klaus Riitzler, the = station’s
founder, for his efforts and the Smithso-
nian Institution for its farsighted policy
of support for long-term tropical field
studies. The establishment of the re-
search station at Carrie Bow Cay and the
detailed description provided in this vol-
ume cannot fail to stimulate research on
coral reef biology and geology.

Leo W. Buss

Department of Biology,
Yale University,
New Haven, Connecticut 06511

Metal-Metal Bonds

Multiple Bonds Between Metal Atoms. F. AL-
BERT CoTTON and RICHARD A. WALTON.
Wiley-Interscience, New York, 1982. xiv, 466
pp., illus. $47.50.

The developing chemistry of metal-
metal bonds is one of the major factors
contributing to the rise of present-day
inorganic chemistry. Within the broad
spectrum of inorganic compounds and
materials that contain metal-metal
bonds, those with multiple bonds hold
central positions. Cotton’s discovery in
1964 of the quadruple bond in Re,Clg>~
caused the awakening of a new era in
chemistry. If quadruple bonds can exist
between metal atoms, what are the pos-
sibilities that pentuple and sextuple
bonds may be formed, and what, too, for
bonds of fractional order, such as 1.5 and
2.5? How short can metal-metal dis-
tances become, and how strong are met-
al-metal multiple bonds? Could a metal-
metal quadruple bond be stronger than
the triple bond in carbon monoxide? Can
metal-metal multiple bonds provide reac-
tive functional groups for inorganic reac-
tions in a manner parallel to that that is
well established for C=C, C=N and
C=C functions in organic chemistry?
Aided by the powerful tools of automat-
ed x-ray diffractometers and a multitude
of spectroscopic and calculational tech-
niques, Cotton and his co-workers set
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about studying metal-metal multiple
bonds. This is the first comprehensive
treatise written on the subject, some-
times referred to as ‘‘Cotton chemistry,”’
though the appelation should not deni-
grate the many significant contributions
of others such as Walton.

The first chapter of the book provides
a general overview of the subject and
traces its development. The second,
third, and fourth chapters deal with quad-
ruple bonds, and the fifth chapter deals
with triple bonds. The chapters on quad-
ruple bonds are divided into sections by
element (Mo, Cr, Re, Tc, W), and the
chapter on triple bonds is divided ac-
cording to electronic configuration
(*n*, o*n*526*%). Then follow chapters
on double bonds and compounds, such
as Rh(II) and Pt(IlI) dimers, with close
formal relationships to those with multi-
ple bonds. In each of these chapters, the
preparations, derivatizations, and reac-
tion chemistry of the compounds are
described. A chapter entitled ‘‘Physical,
spectroscopic, and theoretical results’’
discusses structural and thermodynamic
data, numerical electronic structure cal-
culations, electronic spectra, vibrational
spectra, and photoelectron spectra for
the various types of compounds, as well
as the diatomic molecule Mo;.

The book is well structured and writ-
ten. Each chapter is referenced separate-
ly. There is an extensive index, and the
table of contents is broken down in con-
siderable detail. Consequently, the book
is easy to use as a reference source. It
will undoubtedly find its way onto the
library shelves of most chemical institu-
tions and inorganic and organometallic
chemists. It will be used extensively in
graduate-level chemistry courses. Most
of all, it will provide a concise historical
account of the childhood years of the
chemistry of metal-metal multiple bonds.

MaLcoLMm H. CHISHOLM
Department of Chemistry,
Indiana University,
Bloomington 47401

Books Received

Cell Kinetics and Cancer Therapy. Juliana Dene-
kamp. Thomas, Springfield, IIl., 1982, xiv, 162 pp.,
illus. $24.75. American Lecture Series Publication
no. 1048.

Cell Regulation by Intracellular Signals. Proceed-
ings of an institute, Nivelles, Belgium, July 1980.
Stéphane Swillens and Jacques E. Dumont, Eds.
Plenum, New York, 1982. x, 334 pp., illus. $42.50.
NATO Advanced Study Institutes Series A, vol. 44,

Cellular Biology of the Lung. Proceedings of a
course, Erice, Sicily, Mar. 1981. G. Cumming and
G. Bonsignore, Eds. Plenum, New York, 1982. viii,
488 pp., illus, $57.50. Ettore Majorana International
Science Series (Life Sciences), vol. 10.

Eukaryotic Viral Vectors. Papers from a confer-
ence, Cold Spring Harbor, N.Y., Dec. 1981. Yakov
Gluzman, Ed. Cold Spring Harbor Laboratory, Cold
Spring Harbor, N.Y., 1982. xviii, 222 pp., illus. $32.

Evaluation of Diagnostic Systems. Methods from
Signal Detection Theory. John A. Swets and Ronald
M. Pickett. Academic Press, New York, 1982. xiv,
256 pp., illus. $29. Academic Press Series in Cogni-
tion and Perception.

Image Analysis and Mathematical Morphology. J.
Serra. Academic Press, New York, 1982, xviil, 610
pp., illus. $99.50.

Models and Measurements of the Cardiac Electric
Field. Proceedings of a symposium, Dresden, July
1980. E. Schubert, Ed. Plenum, New York, 1982. x,
232 pp., illus. $35.

Modern Concepts of Oceanography. G. E. R. Dea-
con and Margaret B. Deacon, Eds. Hutchinson
Ross, Stroudsburg, Pa., 1982 (distributor, Academic
Press, New York). xiv, 386 pp., illus. $45. Bench-
mark Papers in Geology, vol. 61,

The Molecular Biology of the Bacilli. Vol. 1, Bacil-
lus subtilis. David A. Dubnau, Ed. Academic Press,
New York, 1982. xii, 380 pp., illus. $44. Molecular
Biology.

The Newer Therapies. A Sourcebook. Lawrence
Edwin Abt and Irving R. Stuart, Eds. Van Nostrand
Reinhold, New York, 1982. x, 402 pp. $18.95.

1982 National Education Directory. John T. Gru-
penhoft and Betty Farley, Eds. Aspen, Rockville,
Md., 1982. Ixxiv, 484 pp., illus. $49.50.

Nonmetallic Materials and Composites at Low
Temperatures 2. Proceedings of a meeting, Geneva,
Aug. 1980. Giinther Hartwig and David Evans, Eds.
Plenum, New York, 1982. xii, 400 pp., illus. $49.50.
Cryogenic Materials Series.

North Sea QOil and Environmental Planning. The
United Kingdom Experience. Ian R. Manners. Uni-
versity of Texas Press, Austin, 1982, xii, 332 pp.
$37.50.

Principles and Applications of Soil Geography, E.
M. Bridges and D. A. Davidson, Eds. Longman,
New York, 1982. xii, 298 pp., illus. Paper, $13.95.

Principles of Plant Pathology. J. G. Manners. Cam-
bridge University Press, New York, 1982. viii, 264
pp., illus. Cloth, $47.50; paper, $17.95.

Prostatic Acid Phosphatase Measurement. Its Role
in Detection and Management of Prostatic Cancer.
Papers from a workshop, Oct. 1981. Leslie M.
Shaw, Nicholas A. Romas, and Herman Cohen,
Eds. New York Academy of Sciences, New York,
1982. viii, 148 pp., illus. Cloth or paper, $30. Annals
of the New York Academy of Sciences, vol. 390.

Psychological Aspects of Nuclear Developments.
Report of the Task Force on Psychosocial Aspects
of Nuclear Developments of the American Psychiat-
ric Association. American Psychiatric Association,
Washington, D.C., 1982. viii, 96 pp. Paper, $12.
Task Force Report 20.

Purposive Biology. Li Kung Shaw. Published by
the author, P.O. Box 16427, San Francisco 94116,
1982. 360 pp., illus. Paper, $15.

Pyrylium Salts. Syntheses, Reactions, and Physi-
cal Properties. Alexandru T. Balaban and six others.
Academic Press, New York, 1982. xii, 434 pp., illus.
$59.50. Advances in Heterocyclic Chemistry, Sup-
plement 2.

Rainforest Corridors. The Transamazon Coloniza-
tion Scheme. Nigel J. H. Smith. University of Cali-
gornia Press, Berkeley, 1982. xviii, 248 pp., illus.

25.

The Rational Frontiers of Science. The Origins of
Knowledge and Explanation in Science. M. Rocha e
Silva. Krieger, Malabar, Fla., 1982. vi, 120 pp., illus.
Paper, $7.50.

Statistics Without Tears. A Primer for Non-math-
ematicians. Derek Rowntree. Scribner, New York,
1982. 200 pp., illus. $12.95.

Synthetic and Degradative Processes in Marine
Macrophytes. Proceedings of a conference, Bam-
field, B.C., Canada, May 1980. L. M. Srivastava,
Ed. Walter de Gruyter, New York, 1982. xiv, 296
pp., illus. $60.

Techniques of Flavonoid Identification. K. R.
Markham. Academic Press, New York, 1982. xii,
114 pp., illus. $19.50. Biological Techniques Series.

Temporal Lobe Epilepsy, Mania, and Schizophre-
nia and the Limbic System. Papers from a sympo-
sium, Stockholm, June 1981. W. P. Koella and M. R.
Trimble, Eds. Karger, Basel, 1982. x, 166 pp., illus.
Paper, $47.50. Advances in Biological Psychiatry,
vol. 8.

Terpenoids and Steroids. Vol. 11, A Review of the
Literature Published between September 1979 and
August 1980. J. R. Hanson, Senior Reporter. Royal
Society of Chemistry, London, 1982, xii, 144 pp.,
illus. $94. A Specialist Periodical Report.

Therapeutic Selectivity and Risk/Benefit Assess-
ment of Hypolipidemic Drugs. Giorgio Ricci, Rodolfo
Paoletti, Francesco Pocchiari, and Duilio Poggiolini,
%ds. Raven, New York, 1982. xxii, 330 pp., illus.

39.

Wasps of the Genus Trypoxylon Subgenus Trypar-
gilum in North America (Hymenoptera: Sphecidae).
Rollin E. Coville. University of California Press,
Berkeley, 1982. vi, 148 pp., illus. Paper, $13. Uni-
versity of California Publications, Entomology, vol.
97.
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