completed in the early 1870s). For soft-rock
technology, discussion concentrates largely
on projects designed to connect the two
sides of the Thames in London. For tunnel-
ing machines West examines a variety of
mechanical devices used to expedite con-
struction under a wide range of geological
conditions. As part of this last section, he
provides brief, yet fascinating, discussion of
late—19th-century efforts to tunnel under
the English Channel.

In summary, is this a book warranting
widespread general interest among histori-
ans of technology and the engineering com-
munity? No. Is it a scholarly, readable trea-
tise that will appeal to engineers and histori-
ans specifically interested in tunnel construc-
tion? Most decidedly yes. Although it does
not pretend to be a definitive treatment of
tunnels and their place in the growth of
civilization, it is an excellent reference work
that will be useful for years to come. With
luck, it may spur others, or even West
himself, to undertake further research into
the broader impact of tunnels on social and
economic development in both ancient and
modern society.

DonNAaLD C. JACKSON
504 South 46th Street,
Philadelphia, PA 19143

Primate Sociobiology

Primate Social Systems. RoBINI. M. DUNBAR.
Comstock (Cornell University Press), Ithaca, NY,
1988. viii, 373 pp., illus. $49.50; paper, $24.95.

Descriptive accounts of the social behav-
ior of the nonhuman primates, both in the
laboratory and the wild, have been available
for some time. Dunbar has set himself the
ambitious task of going beyond descriptive
studies to examine the diverse social systems
in which behavior is embedded, demonstrat-
ing in the process how these systems result
from, and at the same time set limits on,
individual behaviors. Emphasizing the im-
portance of theory-building and testing
throughout, he takes an approach to the
analysis of behavior that is steeped in socio-
biology, acknowledging nonetheless that
ecology and demography shape the arena
within which sociobiological principles op-
erate.

After several chapters that provide neces-
sary factual and theoretical background, the
book covers the basic biological problems
that primates must confront in order to
survive; special attention is paid to the effect
of the environment on demographic pro-
cesses and the way these animals adjust the
amount of time expended on different be-
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haviors in order to cope with changing
conditions. The second half of the book is
devoted largely to different behavioral strat-
egies pursued by individuals within particu-
lar social systems, strategies that allow them
to survive, acquire mates, and rear young.
The last two chapters are intended to tie
together the points made earlier and deal
with models of socioecological systems and
the evolution of social systems respectively.

There are many stimulating ideas to be
found here, for Dunbar is not one to accept
conventional wisdom unquestioningly. For
instance, he challenges the notions that
avoidance of inbreeding is the ultimate cause
of emigration in primates (p. 82), that mo-
nogamous mammals arrive at this particular
mating system because of female dispersal
(p. 274), and that territoriality in primates
evolved as a means of protecting access to
resources (p. 290). In the current debate
over whether primates live in groups in
order to acquire and protect resources or in
order to provide a defense against predators,
he supports the latter hypothesis. Kin selec-
tion need not be the main reason why
animals form groups with relatives, he sug-
gests; convenience and efficiency may be
more plausible causes. Dunbar’s positions
on these and other issues are often bolstered
by mathematical modeling, much of which
derives from his earlier work with gelada
monkeys in Ethiopia.

Perhaps, the least satisfying part of the
book is its concluding chapters. Under the
heading “Socio-ecological systems” Dunbar
explicates a model taken from his 1984
gelada monograph, briefly shows how the
model may be applied to other primates, and
then devotes most of the chapter to a discus-
sion of monogamy with an afterword on
territoriality. Rather than draw general con-
clusions, the final chapter seeks to apply
previously derived theoretical principles to
account for the social evolution of baboons
(Papio, Theropithecus, and Mandrillus) and the
great apes. Although it is probably not
possible, given the present stage of our
knowledge, to create an overarching theory
that accounts for the social organization of
all the living primate species (and Dunbar
does not pretend to do this), still the reader
is left with a sense of anticlimax, a feeling
that a more general resolution may have
been close at hand but eluded the author’s
grasp.

The book is a valuable one, nonetheless.
Perhaps its most useful contribution is the
author’s uncompromising refusal to over-
simplify, as others have done, in the face of
the complexity that characterizes the rela-
tionship between these unusually intelligent
animals and the environmental and demo-
graphic pressures that shape their behavior.

The mathematical models that he has devel-

oped to deal with this complexity may or

may not be appropriate, but testing them

and pursuing their implications should lead

to a fuller understanding of primate social
systems.

RoBERT S. O. HARDING

Department of Anthropology,

University of Pennsylvania,

Philadelphia, PA 191046398

Some Other Books of Interest

A History of Neurophysiology in the 19th
Century. Mary A. B. Brazier. Raven, New
York, 1987. xvi, 265 pp., illus. $69.

This account of neurophysiology in the
era in which it “began to be recognized as a
specific field (though it did not yet have its
name)” takes a biographical approach, dis-
cussing under separate headings the work of
some 60 experimentalists. Chapter 1 begins
with the statement that “for students of the
nervous system the 19th century opened
with the shock of Galvani’s claim for animal
electricity,” and the first three chapters de-
scribe work centered on this claim. There
follows a chapter on investigations of the
spinal cord. Further chapters cover work by
researchers who opened “the great era of
experimental physiology” and by the “great
German schools,” studies of nerve and mus-
cle stimulation and of localization of func-
tion in the brain, findings made through
microscopy, elucidation of the neural ori-
gins of muscular movement, electroenceph-
alography, and the work of the “great Rus-
sian schools.” A portrait of each researcher
and an illustration from his work are includ-
ed, and each chapter includes, in addition to
bibliographic footnotes, a selected bibliog-
raphy. The book also includes author and
subject indexes.—K.L.

Evolution and Coadaptation in Biotic Com-
munities. SuorcHr Kawano, Josera H. Con-
NELL, and TosHikaTA HipAKa, Eds. University
of Tokyo Press, Tokyo, 1988 (U.S. distributor,
Columbia University Press, New York). viii, 256
pp-, illus. $72.50. From a symposium, Kyoto,
Japan, Nov. 1986.

In 1985, to celebrate the 60-year reign of
the Emperor of Japan, an International
Prize for Biology, to be awarded by the
Japan Society for the Promotion of Science
(an institution set up by the Japanese Minis-
try of Education, Science, and Culture) was
established. The first prize was awarded to
E. J. H. Corner of Cambridge University,
and the proceedings of the symposium held
in conjunction with that award were pub-
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lished under the title Modern Aspects of Species
(K. Iwatsuki, P. H. Raven, and W. J. Bock,
Eds., University of Tokyo Press). The pre-
sent volume stems from the 1986 sympo-
sium, at which the awardee was Peter Ra-
ven. The volume opens with Raven’s Special
Lecture, “Biological resources and global
stability.” There follow papers dealing with
social organization in primates (J. Ya-
magiwa on mountain gorillas and T. Kato
on pygmy and common chimpanzees) and
in eusocial insects (B. Holldobler on ants
and T. Abe on termites). Adaptations of
animals to the extreme environments of
terrestrial caves and glaciers are reported on
by S. Uéno and by S. Kohshima, and plant-
animal coadaptation is discussed as related
to volatile chemicals, pollination energetics,
and “universal parasitism” by G. Bergstrom,
T. Yumoto, and R. Dawkins. The volume
concludes with two papers representing
community ecology—]J. H. Connell on
maintenance of species diversity and M.
Hori on a study of mutalism and commen-
salism among Lake Tanganyika fish. Au-
thor, taxonomic, and subject indexes are
included. —K.L.

Lattice Defects in Ice Crystals. X-Ray Topo-
graphic Observations. AKIRA HigasHI, Ed. Hok-
kaido University Press, Sapporo, 1988. viii, 156
pp., illus. ¥6,000.

Akira Higashi and his colleagues at Hok-
kaido University have been studying lattice
defects in ice crystals by means of x-ray
diffraction topography for over 20 years. In
the course of their work, Higashi reports,
they have accumulated many topographs
that were poorly reproduced in the profes-
sional journals in which they appeared or
that have remained unpublished though
they “are interesting in themselves, and sup-
plement the published data in addition to
being simply photographically beautiful.”
The primary intent of this book, printed on
heavy, coated paper in a 21-by-29-centime-
ter format, is to show many of these topo-
graphs at a large scale. An introductory
chapter by Higashi gives a brief history of
the work and an explanation of the tech-
nique. The topographs are then presented in
chapters devoted to dislocations in natural
ice crystals and in artifically grown single
crystals; stacking faults; generation, multi-
plication, and motion of dislocations; inter-
actions between dislocations and point de-
fects; and large-scale grain boundaries. Each
chapter, in addition to the topographs and
their captions, contains a discussion of the
structures shown and the procedures by
which they were revealed. A bibliography
and index complete the volume.—K.L.
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Books Received

Abstract Interpretation of Declarative Languages.
Samson Abramsky and Chris Hankin, Eds. Horwood,
Chichester, U.K., and Wiley, New York, 1987. 284 pp.,
illus. $64.95. Ellis Horwood Series in Computers and
Their Applications.

Acarology. Mites and Human Welfare. Tyler A.
Woolley. Wiley-Interscience, New York, 1988. xxii, 484
pp., illus. $57.50.

The Additives Guide. Christopher C. Hughes. Wi-
ley, New York, 1987. x, 146 pp. 5537‘95.

Advances in Applied Psycholinguistics. Sheldon
Rosenberg, Ed. Cambridge University Press, New York,
1987. Two volumes. Vol. 1, Disorders of First-Lan-
guage Development. xii, 303 pp. Paper, $21.95. Vol. 2,
Reading, Writing, and Language Learning. x, 326 pp.
Paper, $21.95. Cambridge Monographs and Texts n
Apxlicd Psycholinguistics.

dvances in Computer Vision. Vol. 1. Christopher
Brown, Ed. Erlbaum, Hillsdale, NJ, 1988. xiv, 233 pp.,
illus. $32.50.

AIDS 1987 (Acquired Immune Deficiency Syn-
drome). David A. Tyckoson. Oryx Press, Phoenix, AZ,
1988. iv, 153 pp. Paper, $29.50. Oryx Science Bibliogra-
phies, vol. 11.

The Alpha-1 Adrenergic Receptors. Robert R.
Ruffolo, Jr., Ed. Humana, Clifton, NJ, 1987. xx, 543
pp., illus. $79.50. The Receptors.

Anatomy of the Dicotyledons. Vol. 3, Magnoliales,
Illiciales, and Laurales (Sewsu# Armen Takhtajan). C. R.
Metcalfe. 2nd ed. Clarendon (Oxford University Press),
New York, 1987. x, 224 pp., illus. $85.

Archaeology and Language. The Puzzle of Indo-
European Origins. Colin Renfrew. Cambridge Universi-
ty Press, New York, 1988. xiv, 346 pp., illus. $29.95.

Biology of the Reptilia. Vol. 16, Defense and Life
History. Carl Gans and Raymond B. Huey, Eds. Liss,
New York, 1987. xii, 659 pp., illus. $74.50.

The Bird lllustrated, 1550-1900. From the Collec-
tions of the New York Public Library. Joseph Kastner.
Abrams, New York, 1988. 128 pp. $29.95.

Blood, Blood Products, and AIDS. R. Madhok, C.
D. Forbes, and B. L. Evatt, Eds. Johns Hopkins Univer-
sitz;nPrcss, Baltimore, MD, 1987. xiv, 230 pp., $45.
Johns Hopkins Series in Contemporary Medicine and
Public Health.

A Brief History of Time. From the Big Bang to Black
Holes. Stephen W. Hawking. Bantam, New York, 1988.
x, 198 pp., illus. $18.95.

The Cambridge Encyclopedia of Language. Da-
vid Crystal. Cambridge University Press, New York,
1988. viii, 472 pp., illus. $39.50.

Carbon. Electrochemical and Physicochemical Proi
erties. Kim Kinoshita. Wiley-Interscience, New Yor!
1988. xvi, 533 pp., illus. $75.

Centennial Field Guide. Geological Society of
America, Boulder, CO, 1987. Vol. 2, Rocky Mountain
Section of the Geological Society of America. Stanley S.
Beus, Ed. xx, 475 pp., illus. $43.50. Vol. 3, North-
Central Section of the Geological Society of America.
Donald L. Biggs, Ed. xviii, 448 pp., illus. $43.50.

Challenger. The Final Voyage. Richard S. Lewis.
Columbia University Press, New York, 1988. xii, 249
pp., illus. $29.95.

Clouds of Secrecy. The Army’s Germ Warfare Tests
over Populated Areas. Leonard A. Cole. Rowman and
Littlefield (Littlefield, Adams), Totowa, NJ, 1988. xii,
188 pp. $21.50.

Compendium of Organic Synthetic Methods. Vol.
6. Michael B. Smith. Wiley-Interscience, New York,
1988. xxii, 534 pp., illus. $39.95.

Comprehensive Coordination Chemistry. Geof-
frey Wilkinson, Ed. Pergamon, Elmsford, NY, 1987.
Seven volumes. Vol. 1, Theory and Background. xiv, 613
pp., illus. Vol. 2, Ligands. xviii, 1179 pp., illus. Vol. 3,
Main Groups and Early Transition Elements. xiv, 1601
pp., illus. Vol. 4, Middle Transition Elements. xiv, 1405
pp., illus. Vol. 5, Late Transition Elements. xiv, 1258
pp-, illus. Vol. 6, Applications. xiv, 1102 pp., illus. Vol.
7, Indexes. xii, 642 pp. $2450.

Computation of Singular Solutions in Elliptic
Problems ‘and Elasticity. D. Leguillon and E. San-
chez-Palencia. Wiley, New York, and Masson, Paris,
1987. 200 pp., illus. Paper, $42.95.

The Cosmic Blueprint. New Discoveries in Nature’s
Creative Ability to Order the Universe. Paul Davies.
Simon and Schuster, New York, 1988. x, 224 pp., illus.
$17.95.

The Dilemma of Toxic Substance Regulation.
How Overregulation Causes Undcrrcgulation at OSHA.
John M. Mendeloff. MIT Press, Cambridge, MA, 1988.

]

xx, 321 pp. MIT Press Series on the Regulation of
Economic Activity, vol. 17.

The Discovery and Characterization of Trans-
posable Elements. The Collected Papers of Barbara
McClintock. Garland, New York, 1987. xvi, 635 pp.,
illus. $75. Genes, Cells, and Organisms, vol. 17.

East of the Mountains of the Moon. Chimpanzee
Society in the African Rain Forest. Michael P. Ghiglieri.
Free Press (Macmillan), New York, 1988. xviii, 315 pp.,
illus. $22.50.

Ecological Approach to Pest Management. David
J. Horn. Guilford, New York, 1988. xvi, 285 pp., illus.
Paper, $35. Food Production and Natural Resources.

he Ecology of the Nitrogen Cycle. Janct I. Sprent.
Cambridge University Press, New York, 1987, vii1, 151
pp., illus. $39.50; paper, $14.95. Cambridge Studies in
Ecology.

The Ecology of Sulawesi. Anthony:J. Whitten,
Muslimin Mustafa, and Gregory S. Henderson. Gadjah
Mada University Press, Yogyakarta, Indonesia, 1987
(U.S. distributor, Sinauer, Sunderland, MA). xxii, 777
pp., illus. + plates. $50; gaper, $25.

Elementary Particle Physics. I. R. Kenyon. Rout-
ledge and Kegan Paul (Methuen), New York, 1988. xii,
312 pp., illus. $37.50; paper, $19.95. Student Physics
Series.

Elementary Particles and the Laws of Physics.
The 1986 Dirac Memorial Lectures. Richard P. Feyn-
man and Steven Weinberg. Cambridge University Press,
New York, 1987. x, 110 pp., illus. $12.95. Lectures
entitled “The reason for antiparticles” (Feynman) and
“Toward for final laws of physics” (Weinberg).

Endocrinology of Seﬁected Invertebrate Types.
Hans Laufer and Roger G. H. Downer, Eds. Liss, New
York, 1988. xxii, 500 pp., illus. $195; paper, $75.
Invertebrate Endocrinology, vol. 2.

Essays of Robert Koch. Greenwood, Westport, CT,
1987. xxvi, 189 pp. $35. Contributions in Medical
Studies, no. 20. Translated from the German by K.
Codell Carter.

The Eukaryote Genome in Development and Evo-
lution. Bernard John and George L. Gabor Miklos. Allen
and Unwin, Winchester, MA, 1987. xviii, 416 pp., illus.
$60; paper, $29.95.

Fibrous Protein Structure. A Volume Dedicated to
Dr. Arthur Elliott. John M. Squire and Peter J. Vibert,
Eds. Academic Press, Orlando, FL, 1987. xiv, 539 pp.,
illus. $98.

Fluorescence and Phosphorescence Spectros-
copy. David Rendell. Published for Analytical Chemistry
by Open Learning by Wiley, New York, 1987. xx, 419
pp., illus. Paper, $29.95.

From Equilibrium to Chaos. Practical Bifurcation
and Stability Analysis. Riidiger Seydel. Elsevier, New
York, 1988. xvi, 367 pp., illus. $55.

Glaciated Coasts. Duncan M. Fitzgerald and Peter
S. Rosen, Eds. Academic Press, Orlando, FL, 1987. xvi,
364 pp., illus. $85.

A Guide to Thomas A. Edison Papers. A Sclective
Microfilm Edition, Part 2 (1879-1886). Thomas E.
Jeffrey e¢ al., Eds. University Publications of America,
Frederick, MD, 1987. x, 483 pp. + plates. $35.

Hazardous Waste Site Management. Water Quali-
ty Issues. Water Science and Technology Board, Nation-
al Research Council. National Academy Press, Washing-
ton, DC, 1988. xii, 212 pp., Paper, $24.50. Based on a
colloquium, Feb. 1987.

History of Oriental Astronomy. G. Swarup, A. K.
Bag, and K. S. Shukla, Eds. Cambridge University Press,
New York, 1987. xviii, 288 pp., illus. $54.50. From a
colloquium, New Delhi, India, Nov. 1985.

Improving Indicators of the Quality of Science
and Mathematics Education in Grades K-12. Rich-
ard J. Murnane and Senta A. Raizen, Eds. National
Academy Press, Washington, DC, 1988. x, 220 pp,,
Paper, $17.50.

Improving Safety in the Chemical Laboratory. A
Practical Guide. Jay A. Young, Ed. Wiley-Interscience,
New York, 1987. xviii, 350 pp., illus. $45.

Information Resources in Toxicology. Philip
Wexler. 2nd ed. Elsevier, New York, 1987. xxiv, 510 pp.
$85.

Insect Outbreaks. Pedro Barbosa and Jack C.
Schultz, Eds. Academic Pres, Orlando, FL, 1987. xiv,
578 pp., illus. $75.

Investigating Kola. A Study of Military Bases Using
Satellite Photography. Tomas Ries and Johnny Skorve.
Brassey’s (Pergamon), Elmsford, NY, 1987. xi1, 83 pp.,
illus. $36.

Jebel Sabbagh Sheet. Yaacov K. Bentor and Moshe
Eyal. Israel Academy of Sciences and Humanities, Jerusa-
lem, 1987. xx, 484 pp., illus., + map in pocket. $50. The
Geology of Southern Sinai, vol. 1.
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