duced into the United States about 1920,
they spread rapidly, damaging certain crops
and stinging painfully. Leaf-cutting ants
(Acromyrmex and Atta spp.), by contrast, are
the predominant herbivores of the New
World tropics. They energetically harvest
fresh vegetation on which to cultivate fungi
as food for their larvae, providing intense
competition for agriculture. Five sections of
the book cover economics, biology and ecol-
ogy, behavior and semiochemicals, physiol-
ogy and biochemistry, and control strate-
gies. The international group of contribu-
tors (15 of the 34 papers have at least one
foreign author, and much of the work on
leaf-cutters appears in English for the first
time) make accessible an extensive literature
and summarize their recent findings.

Three especially noteworthy reviews pre-
sent the intricacies of chemical communica-
tion in these species (Fletcher on Solenopsis
queen pheromones, Howse on leaf-cutter
trail following, and Vander Meer on Solenop-
sis trail following). Such investigations are
only beginning to elucidate the impressive
sophistication of social insect semiochemi-
cals, with multiple active constituents con-
tributing different components of complex
behavioral responses. Also exciting is the
neurobiological study of Acromyrmex by De-
labie ¢t al. suggesting that maturation of the
olfactory system enables ants to learn certain
chemical cues in an imprinting-like manner.
Despite intensive research, large gaps re-
main in our understanding; topics for future
work on Solenopsis ecology and physiology
are surveyed by Tschinkel and Vinson, re-
spectively. The recent appearance of a polyg-
ynous form of S. smwicta in the United States
has particularly significant biological and
control implications.

Insufficient distinction is made between
the appropriate goals for control of fire and
leaf-cutting ants. We would be well rid of
our imported fire ants, despite their poten-

" tial control of other insect pests; however,
this is not so easily accomplished. Indis-
criminate use of toxic baits may even aid S.
mvicta’s advance, as this species quickly in-
vades new habitat from which we have
obligingly eradicated the competitive native
species. Leaf-cutting ants, on the other
hand, are a spectacular component of the
indigenous Neotropical fauna. Reading, for
example, Vilela’s worry about reinfestation
from poorly controlled populations, I found
myself hoping that “permanent reservoirs”
of leaf-cutters would remain untouched. It is
disturbing to learn that such toxicants as
mirex (dodecachlor), heptachlor, and aldrin,
no longer permitted in the United States,
are recommended for use in Brazil. Alterna-
tive management methods, addressed in sev-
eral papers, are urgently needed.
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This important and wuseful collection
maintains a salutary balance among pure and
applied studies. Indeed, these approaches
are often appropriately combined. Tschin-
kel’s observation on Solenopsis applies to
both groups: “Society’s relatively high need
for knowledge of this ant gives us the oppor-
tunity to carry out this research.” Perhaps
the ants provide moral instruction after all.

NorMAN F. CARLIN
Museum of Comparative
Zoology Laboratories,
Harvard University,
Cambridge, MA 02138

Population Scenarios

Prehistory in the Pacific Islands. A Study of
Variation in Language, Customs, and Human
Biology. JouN TERRELL. Cambridge University
Press, New York, 1986. xvi, 299 pp., illus.
$42.50.

This book is a must for every scholar of
Pacific prehistory—not necessarily because
they will agree with all its conclusions but
because of its sweeping overview of different
disciplines and the challenge it throws out to
examine critically many well-established the-
ories. The reader will find little in the book
about the present state of archeological
knowledge of the Pacific area, however, for,
with the exception of details of the author’s
own excavations and related investigations
on the island of Bougainville, the “cold”
evidence is missing. By contrast, there is a
great deal of theoretical speculation culmi-
nating with the view that if we keep three
lessons in mind “there is hope that our
present ignorance may give way to new
understanding” (p. 270). These lessons are:
that science is a two-step process requiring
both imagination and evaluation; that there
are many ways to learn about the past; and
that we must draw our portraits of the past
with people in them, giving proper weight
to the human qualities that made successful
colonization and integration possible.

There has been no shortage of theories
about the peopling of the Pacific. Before the
advent of modern archeological studies in
the 1950s and ’60s these theories were based
on the apparent differences in physical types
in various parts of the Pacific, on differences
in language, and, largely, on conjecture.
There emerged finally a view that has be-
come accepted widely that there are two
main elements making up the Pacific Island
population—a dark-skinned group speaking
non-Austronesian languages and a brown-
or yellow-skinned group speaking Austro-
nesian languages. Further, it is accepted
generally that these groups moved out to

colonize their Pacific homes at different
times, the former migrating from Asia per-
haps some 50,000 years or more ago, the
latter perhaps only 7000 years ago.

Terrell argues cogently that the prehis-
torian not only must examine all the avail-
able evidence but must construct models of
all possible alternatives. Ideally, tests must
be made to determine which model best fits
the evidence, and also to identify what fur-
ther evidence is needed to validate the model
that is favored.

One of the best examples of testing
hypotheses for colonization of the Pacific
Islands used by Terrell is provided by the
computer simulations carried out by Levi-
son, Ward, and Webb (The Settlement of
Polynesin, Australian National University
Press, 1973). Utilizing data about winds,
currents, islands, and other variables, they
conducted computer experiments showing
the outcomes of hypothetical voyages. Their
simulations showed the probability of suc-
cessful colonization of particular islands
from various points of origin. In the present
book Terrell gives examples of many other
models. For example, he lists alternative
scenarios for the settlement of the Pacific
Islands by members of two distinctive
“races,” or alternatively by two identical
groups that then proceeded to differentiate
from one another to give rise to the con-
trasts observable today. He examines models
that could explain the extraordinary differ-
entiation between languages in certain parts
of the Pacific and great similarities in other
parts. Other models examined refer to the
effects of population size on the chance of
survival or extinction on islands, the impor-
tance of communication networks and step-
ping-stone models in the transfer of goods
and ideas, the likely effects of change and
adaptation, and, finally, population growth
and the implication of population size on
the development of social strategies for liv-
ing together.

There is a danger, of course, in demand-
ing that models representing all possible
alternatives be examined, since it allows the
author to attempt to hide his own preju-
dices. In discussing the views of physical
anthropologists that there are at least two
different physical types derived from orig-
inally different stocks Terrell suggests that
we might “think instead that Polynesians
evolved their anatomical appearance just as
they evidently evolved their language habits
right there in the region formed by Fiji,
Tonga and Samoa” (p. 150; emphasis
mine), and he concludes, “Those who tell us
that isolation alone could not have led to the
evolution of differences among Fijians, Ton-
gans and Samoans are only guessing” (p. 151;
emphasis mine).
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It is perhaps salutary that Terrell also uses
non-rigorous approaches to arrive at conclu-
sions. “Common sense and statistical reason-
ing alike tell us that too many long-distance
migrations would have to be imagined to
make such a hypothesis about the past seem
credible” (p. 156; emphasis mine).

Despite its broad range, the book is in
parts unnecessarily tedious. The best exam-
ple is the first ten pages of the chapter
“Structure and function,” following which
we are told, “Thus far, however, we have
been talking in generalities” (p. 222). And
among the omissions is any detailed discus-
sion of the effects of natural disasters on
particular Pacific populations or of the ef-
fects of contact with Europeans during the
nearly five centuries that have elapsed since
the first contacts were made. Of particular
importance was the depopulation of many
islands during the 19th century by disease
and slavery, well documented recently by
Maude (Slavers in Paradise, Australian Na-
tional University Press, 1981).

This book is attractively produced, as we
have come to expect from Cambridge Uni-
versity Press.

R. L. Kirx

Department of Human Genetics,

Joln Curtin School of Medical Research,
Australian National University,
Canberra ACT, 2601 Australia

Books Received

The Acquisition of Gender. A Study of English and
German. Anne E. Mills. Springer-Verlag, New York,
1986. x, 173 pp., illus. $54.50. Springer Series in
Language and Communication, vol. 20.

AIDS. Modern Concepts and Therapeutic Challenges.
Samuel Broder, Ed. Dekker, New York, 1987. xiv, 369
pp., illus. $69.75.

AIDS (Acquired Immune Deficiency Syndrome.)
David A. Tyckoson. 2nd ed. Oryx, Phoenix, AZ, 1986.
iv, 91 pp. Paper, $15. Oryx Science Bibliographies, vol.
7

Altered Harvest. Agriculture, Genetics, and the Fate
of the World’s Food Supply. Jack Doyle. Penguin, New
York, 1986. xxii, 502 pp. Paper, $8.95. Reprint, 1985
edition.

Cardiovascular Drugs. James A. Bristol, Ed. Wiley-
Interscience, New York, 1986. xvi, 448 pp., illus. $75.
Chemistry and Pharmacology of Drugs, vol. 7.

Centenary Book of the University of Sydney
Faculty of Medicine. John Atherton Young, Ann Jervie
Sefton, and Nina Webb, Eds. Published for the Universi-
ty of Sydney Faculty of Medicine by Sydney University
DPress, Sydnegr, 1984 (U.S. distributor, ISBS, Portland,
OR). xx, 548 pp., illus. $55.

Cerebellum and Rhythmical Movements. Yu. 1.
Arshavsky, I. M. Gelfand, and G. N. Orlovsky. Springer-
Verlag, New York, 1986. xii, 166 pp., illus. $88. Studies
of Brain Function, vol. 13.

The Changing Environment. James W. Moore.
Springer-Verlag, New York, 1986. x, 239 pp., illus. $39.
Springer Series on Environmental Management.

Chemical and Biological Warfare Developments:
1985. J. P. Perry Robinson. Oxford University Press,
New York, 1986. vi, 110 pi‘ Paper, $24.95. Stockholm
International Peace Research Institute.

Chemical Reaction and Reactor Engineering.
James J. Carberry and Arvind Varma, Eds. Dekker, New
York, 1987. xii, 1069 pp., illus. $150. Chemical Indus-
tries, vol. 26.

Chemistry and Physics of Solid Surfaces VI. R.

1684

Vanselow and R. Howe, Eds. Sgrin er-Verlag, New
York, 1986. xviii, 667 pp., illus. $83. Springer Series in
Surface Sciences, vol. SP Based on an institute, Milwau-
kee, WI, July 1985.

Chemistry by Computer. An Overview of the Appli-
cations of Computers in Chemistry. Stephen Wilson.
Plenum, New York, 1986. xii, 233 pp., illus. $37.50.

Child Rearing in the Home ancf %chool. Robert J.
Griffore and Robert P. Boger, Eds. Plenum, New York,
1986. viii, 235 pp. $49.50.

Christiaan Huygens’ The Pendulum Clock or
Geometrical Demonstrations Concerning the Mo-
tion of Pendula as Applied to Clocks. Iowa State
University Press, Ames, 1986. xxxii, 182 pp., illus.
$38.95. Iowa State University Press Series in the History
of Technology and Science. Translated, with additions,
from the Latin by Richard J. Blackwell.

Circannual Rzythms‘ Endogenous Annual Clocks in
the Organization of Seasonal Processes. Eberhard Gwin-
ner. Springer-Verlag, New York, 1986. xii, 154 pp.,
illus. $71. Zoophysiology, vol. 18.

Coal Geophysics. David J. Buchanan and Lindsey J.
Jackson, Eds. Society of Exploration Geophysicists, Tul-
sa, OK, 1986. 466 pp., ilﬁxs. Paper, $47. Geophysics
Reprint Series, no. 6.

ognition and Affect. A Developmental Psychology
of the Individual. Laurence R. Simon. Prometheus,
Buffalo, NY, 1986. 280 pp., illus. $19.95. Psychology
Series.

Comets Halley and Giacobini-Zinner. E. Griin, Ed.
Published for the Committee on Space Research by
Pergamon, New York, 1986. viii, 344 pp., illus. $52.
Advances in Space Research, vol. 5, no. 12. From a
symposium, Toulouse, France, June 1986.

The Common Market and How It Works. Anthony
J. C. Kerr. 3rd ed. Pergamon, New York, 1986. xviil,
296 pp., illus., + plates and pullout charts. $23; paper,
$15. Pergamon Oxford Geographies.

Comparative Neurobiology of the Basal Ganglia.
André Parent. Wiley-Interscience, New York, 1986. xiv,
335 pp., illus. $59.95. Wiley Series in Neurobiology.

Complexity, Managers, and Organizations. Sicg-
fried Streufert and Robert W. Swezey. Academic Press,
Orlando, FL, 1986. xii, 260 pp., illus. $29.50. Organiza-
tional and Occupational PSyCEOlOEy.

Drug Development. From Laboratory to Clinic.
Walter Sneader. Wiley, New York, 1986. viii, 115 pp.,
illus. Paper, $17.95. A Wiley Medical Publication.

Dynamical Systems: A Renewal of Mechanism.
Centennial of George David Birkhoff. S. Diner, D.
Fargue, and G. Lochak, Eds. World Scientific, Philadel-
phia, 1986. x, 284 pp., illus. $40. Fondation Louis de
Broglie. Based on a meeting, Peyresq, France, Aug.
1984.

Dynamics of Cholinergic Function. Isracl Hanin,
Ed. Plenum, New Yokr, 1986. xviii, 1273 pp., illus.
$145. Advances in Behavioral Biology, vol. 30. Based on
a conference, Oglebay Park, WV, Oct. 1983.

Early Astronomy from Babylonia to Copernicus.
W. M. O'Neil. Sydney University Press, Sydney, 1986
(U.S. distributor, ISBS, Portland, OR). xiv, 214 pp.,
illus. $27.50.

Ecology of Biological Invasions of North Ameri-
ca and Hawaii. Harold A. Mooney and James A. Drake,
Eds. Springer-Verlag, New York, 1986. xviii, 321 pp.,
illus. 559. Ecological Studies, vol. 58. Based on a
symposium, Asilomar, CA, Oct. 1984.

Ecology of Protozoa. The Biology of Free-living
Pha(iotrophic Protists. Tom Fenchel. Science Tech.,
Madison, WI, and Springer-Verlag, New York, 1987. x,
197 pp., illus. $39. Brock/Springer Series in Contempo-
rary Bioscience.

he Effects of Radiation on Electronic Systems.
George C. Messenger and Milton S. Ash. Van Nostrand
Reinhold, New York, 1986. xviii, 587 p%, illus. $54.95.

’86 Massive Neutrinos in Astrophysics and in
Particle Physics. O. Fackler and J. Tran Thanh Vén,
Eds. Editions Frontieres, Gif-sur-Yvette, France, 1986.
xviii, 704 pp., illus. $69. Moriond Workshop 6 (Tignes,
Savoie, France, Jan. 1986).

Electronic Databases in Japan. An Information
Resource To Be Reached On-Line. Jon Sigurdson and
Roger Greatrex. Research Policy Institute, University of
Lund, Lund, Sweden, 1986. viii, 143 pp., illus. Paper,
SKr 100.

Governing Science and Technology in a Democ-
racy. William A. Blanpied ¢ al. Malcolm L. Goggin, Ed.
Uniwversity of Tennessee Press, Knoxville, 1986. xviii,
315 pp. $34.95.

The Great Dying. Kenneth J. Hsii. Harcourt Brace
Jovanovich, San Diego, CA, 1986. xii, 292 pp. $17.95.

The Green Machines. Nigel Calder. Putnam’s, New
York, 1986. 205 pp. $16.95.

Guide to Fossil Man. Michael H. Day. 4th ed.
University of Chicago Press, Chicago, 1986. xvi, 432
pp., illus. $37.50.

Handbook of Heterocyclic Chemistry. Alan R.
Katritzky et al. Pergamon, New York, 1986. xxii, 542
pp., illus. $88; paper, $34.95. Reprint, 1985 edition.

Handbook of Motivation and Cognition. Founda-
tions of Social Behavior. Richard M. Sorrentino and E.
Tory Higgins, Eds. Guilford, New York, 1986. xii, 610
pp., illus. $45.

Handbook of Perceptionand Human Performance.
Kenneth R. Boff, Lloyd Kaufman, and James P. Thomas,
Eds. Wiley-Interscience, New York, 1986. Two volumes.
Vol. 1, Sensory Processes and Perception. Variously
Faged, illus. $95. Vol. 2, Cognitive Processes and Per-
ormance. Variously paged, illus. $85.

Health Conditions in the Americas, 1981-1984.
Pan American Health Organization, Washington, DC,
1986. Two volumes. Vol. 1, x, 416 pp., illus. Paper, $8.
Vol. 2, vi, 250 pp., illus. Paper, $8. Scientific Publication
no. 500.

Health Planning and Social Change. Leconard J.
Duhl. Joanna Tamer, Ed. Human Sciences Press, New
York, 1986. 320 pp. $34.95.

Introduction to Radiological Physics and Radia-
tion Dosimetry. Frank Herbert Attix. Wiley-Intersci-
ence, New York, 1986. xxiv, 607 pp., illus. $54.95.

Introduction to the Physics oF Eomplex Systems.
The Mesoscopic Approach to Fluctuations. Non Linear-
ity and Self-Organization. Roberto Serra et al. Perga-
gion, é\lcw York, 1986. xviii, 222 pp., illus. $30; paper,

14.95.

Iron, Siderophores, and Plant Diseases. T. R.
Swinburne, Ed. Plenum, New York, 1986. x, 351 pp-s
illus. $59.50. NATO Advanced Science Institutes Series
A, vol. 117. From a workshop, Wye, Kent, UK., July
1985.

Jewish Values in Bioethics. Levi Meier, Ed. Hu-
man Sciences Press, New York, 1986. 195 pp., illus.
$26.95.

Josephson Effect. Achievements and Trends. Anto-
nio Barone, Ed. World Scientific, Singapore, 1986 (U.S.
distributor, Taylor and Francis, PhiFadPelphia). xii, 511
pp., illus. $67. Advances in the Physics of Condensed
Matter. Based on a workshop, Torino, Italy, Sept. 1985.

Learning and Memory. Mechanisms of Information
Storage in the Nervous System. Hansjurgen Matthies,
Ed. Pergamon, New York, 1986. xvi, 414 pp., illus. $85.
Advances in the Biosciences, vol. 59. From a symposium,
Magdeburg, G.D.R., Oct. 1985.

e Learning Society Revisited. Torsten Husén.
Pergamon, New York, 1986. viii, 262 pp., $29.95;
paper, $14.95.

ipoprotein Deficiency Syndromes. Aubic Angel
and Jiri Frohlich, Eds. Plenum, New York, 1986. x, 303
pp., illus. $49.50. Advances in Experimental Medicine
and Biology, vol. 201. From a conference, Vancouver,
Canada, May 1985.

Magnetic Properties of Low-Dimensional Sys-
tems. L. M. Falicov and J. L. Mordn-Lépez, Eds.
Springer-Verlag, New York, 1986. x, 189 pp., illus. $50.
Springer Proceedings in Physics, vol. 14. From a work-
shop, Taxco, Mexico, Jan. 1986.

I\ﬁagnetotelluric Methods. Keeva Vozoff, Ed. Socie-
ty of Exploration Geophysicists, Tulsa, Ok, 1986. x, 763
pp., illus. Paper, $47. Geophysics Re%)rint Series, no. 5.

The Manipulation of Air-Sensitive Compounds.
D. F. Shriver and M. A. Drezdzon. 2nd ed. Wiley-
Interscience, New York, 1986. x, 326 pp., illus. $44.95.

Marine Gamefish of the Middle AtEantic. David K.
Bulloch. Illustrated by Maria Levine. American Littoral
Society, Highlands, NJ, 1986. x, 83 pp. Paper, $6.
Special Publication, no. 13.

Maritime Archaeology in Australia. Gracme Hen-
derson, University of Western Australia Press, Nedlands,
1986 (U.S. dist_ri%utor, ISBS, Portland, OR). x, 201 pp.,
illus. $40.

Maritime Strategy, Geopolitics, and the Defense
of the West. Colin S. Gray. National Strategy Informa-
tion Center, New York, 1986. x, 85 pp. Paper, $8.95.

Mass Spectrometry. Applications in Science and
Engineering. Frederick A. White and George M. Wood.
Wi%ey-lnterscience, New York, 1986. xxii, 773 pp., illus.
$72.50.

Plant-Microbe Interactions. Tsune Kosuge and Eu-
gene W. Nester, Eds. Macmillan, New York, 1986. xiv,
448 pp., illus. $40. Molecular and Genetic Perspectives,
vol. 2.

The Police. Powers, Procedures and Proprieties. John
Benyon and Colin Bourn, Eds. Pergamon, New York,
1986. xxiv, 334 pp., illus. $30; paper, $14.50. Based on
three conferences, Leicester, U.K., 1985.

(Continuned on page 1688)

SCIENCE, VOL. 235





