
lem is given in papers by R. Hide and M. 
Stix. I think that it is here that exciting 
results can be expected in future years. 

In hindsight it was probably premature 
to publish this follow-up volume to the 
generally more successful earlier collec- 
tion. But the book is worth perusing as 
an indication of how this science pro- 
gresses and digresses. 

KURT LAMBECK 
Research School of Earth Sciences, 
Australian National University, 
Canberra 2600 

Interactions Among Species 

Interaction and Coevolution. JOHN N. THOMP- 
SON. Wiley-Interscience, New York, 1982. x, 
180 pp. $27.50. 

Ecology and evolutionary biology are 
going through a difficult period. During 
the last few decades, interdisciplinary 
syntheses and mathematical models pro- 
vided new conceptual foundations and 
stimulated much empirical research. As 
the data have accumulated, however, 
they have served mainly to demonstrate 
the inadequacy of the theories to account 
for the complexities of the natural world. 
At present the disciplines seem uncertain 
of their direction: they have neither rec- 
onciled the troublesome gaps between 
theory and data nor abandoned these 
problems to pursue promising new lines 
of investigation. It is a hazardous time 
for anyone to attempt a synthesis, espe- 
cially when the topic, coevolution, lies 
right at the interface of ecology and 
evolutionary biology. 

In this well-written. scholarlv little 
book a relatively young investigator re- 
views many recent studies of competi- 
tion, predation (including herbivory and 
parasitism), and mutualism in a brave 
effort to synthesize available information 
on how these interspecific interactions 
affect the evolution of populations and 
the organization of communities. The 
approach is almost exclusively empiri- 
cal, qualitative, and inductive. The au- 
thor draws on examples from a wide 
variety of organisms from diverse habi- 
tats and geographic regions in order to 
describe what he believes to be general 
patterns of interaction and association 
among species that presumably reflect 
the operation of basic coevolutionary 
mechanisms. He uses this approach to 
try to answer such difficult questions as: 
What determines the degree of specific- 
ity in the different kinds of interspecific 
interactions? What circumstances favor 
the evolution of mutualistic associations 

from antagonistic interactions? How do 
spatial and temporal environmental he- 
terogenity affect the coevolution of inter- 
acting species? Under what conditions 
are parallel speciation patterns of host 
and exploiter species most likely to be 
observed? I do not think Thompson 
manages to provide very satisfactory an- 
swers to these questions, but then I 
doubt that anyone could answer them 
convincingly. Perhaps, given the present 
state of our knowledge, these are not 
even the kinds of questions we should be 
addressing with high expectations. 

As a review of recent field studies of 
interspecific interactions and coevolu- 
tion the book is successful and valuable. 
It is impossible to do justice to all the 
important studies in a book of this size 
(or probably of any reasonable size), but 
Thompson's treatment is broad, deep, 
and well balanced. After developing the 
concept of coevolution in the introduc- 
tory chapter, he devotes successive 
chapters to predation (including grazing 
and parasitism), competition, mutual- 
ism, environmental and life history con- 
straints, evolution of mutual depen- 
dence, cospeciation, and community 
structure. Thompson's command of the 
recent literature is impressive, and he 
shows excellent taste in selecting inter- 
esting, well-documented examples to il- 
lustrate his points. These examples in- 
clude fungal disease resistance in wheat, 
dietary selectivity of grasshoppers and 
grazing mammals, flower specificity of 
pollinating bees, moths, and humming- 
birds, oviposition behavior of butterflies 
on plants, and adaptations of fleshy fruits 
for seed dispersal by birds. For one who 
wants to be introduced to the diversity of 
interspecific associations in the natural 
world or to obtain important references 
to catch up on recent developments in 
the field, this book is an excellent place 
to begin. 

A reader who stopped his or her study 
of interactions and coevolution after 
reading this book would, however, be 
left with a misleading impression of con- 
temporary evolutionary ecology. In my 
opinion in Thompson's attempts at anal- 
ysis and synthesis he completely fails to 
convey any sense of the conceptual fer- 
ment that now pervades the field. There 
are those who question whether any but 
the most trivial patterns in nature can be 
attributed to interspecific interactions 
and coevolutionary processes. These 
skeptics will hardly be convinced by 
Thompson's qualitative treatment; there 
are only two graphs and a few quantita- 
tive tables in the entire book. Mathemat- 
ical models are hardly mentioned, so 
their seminal role in stimulating much of 

the empirical research and in revealing 
the shortcomings of the models them- 
selves cannot be appreciated. There is 
little recognition of the contributions of 
controlled, manipulative experiments 
and statistical analytical techniques in 
transforming descriptive natural history 
into the rigorous sciences of ecology and 
evolution. 

I suspect that another forthcoming 
book on coevolution (D. J. Futuyma and 
M. Slatkin, Eds., Coevolution, to be 
published by Sinauer Associates) will 
tackle some of these thornier issues, but 
I doubt that it will be much more suc- 
cessful in answering the fundamental 
questions. Contemporary evolutionary 
ecology is full of controversy as investi- 
gators attempt to use different approach- 
es to reconcile the discrepancies be- 
tween rigorous mathematical models and 
sound quantitative data. I suspect that 
many of the questions eventually will be 
answered, but many others may prove 
insoluble, at least in the short term, and 
the discipline will have to bypass them 
and go on to other, more productive lines 
of investigation. Thompson may have set 
himself an impossible task in trying to 
identify the conceptual bases of a disci- 
pline that does not have many, but his 
book fails to do justice to the quantita- 
tive developments that have carried it to 
its present precarious state. 

JAMES H. BROWN 
Department of Ecology and 
Evolutionary Biology, 
University of Arizona, Tucson 85721 

Equids 

Horse Behavior. The Behavioral Traits and 
Adaptations of Domestic and Wild Horses, 
Including Ponies. GEORGE H.  WARING. 
Noyes, Park Ridge, N.J., 1983. xii, 292 pp., 
illus. $35. Noyes Series in Animal Behavior, 
Ecology, Conservation and Management. 

Horse Behavior by George H .  Waring 
is a book that will be useful to a wide 
audience. For the student of animal be- 
havior the book integrates the findings of 
hundreds of international researchers 
who have worked with domestic as well 
as feral horses. For the veterinarian or 
student of veterinary science the book 
provides a baseline of typical equine 
behavioral traits that can be compared to 
the abnormal behaviors encountered in 
veterinary medical practice. (In addition, 
the appendix contains 12 pages of equine 
behavioral symptoms that are correlated 
with their possible causes.) For the horse 
breeder and avid horseman or horse- 
woman the book discusses guidelines for 
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PP.. illus. $85.25. Frontiers of Radiation T h e r a ~ v  

Motor patterns of (top) lying down to sternal and then lateral recumbency, (middle) rolling, and 
(bottom) getting up. [From Horse Behavior: The Behavioral Traits and Adaptations of 
Domestic and Wild Horses, Including Ponies] 

successful management, handling, and 
production. For example, there is a sec- 
tion dealing with abnormal sexual behav- 
ior in both stallions and mares, a section 
dealing with manipulation of the mare 
estrous cycle, and a section dealing with 
behavioral manipulation and restraint. 
This last section contains the results of 
experiments conducted by the author, 
which have not appeared anywhere else, 
on methods used to socialize young foals 
to humans. 

Waring has worked for years on do- 
mestic horses. He was the first to pro- 
duce sound spectrograms of horse 
sounds, and those spectrograms are in- 
cluded in the chapter on communicative 
behavior. Waring has also studied the 
perinatal behavior of foals, and the chap- 
ters on maternal behavior and social 
attachment are particularly well done. 

The written information contained in 
Horse Behavior is supplemented by an 
abundance of drawings, photographs, 
and tables. The drawings, by Gail S. 
Dark Van Asten, are excellent and com- 
plement almost every chapter. Some 
drawings show complete behavioral se- 
quences such as sexual behavior in the 
stallion or rolling behavior, an important 
grooming activity of equines. Similarly 
the drawings of the expressions of horses 
show how subtle changes in the position 
of the head, neck, ears, lips, and tail 
communicate different information. Be- 
cause of these drawings and the sound 
spectrograms the chapter on communi- 
cative behavior is probably the strongest 
in the book. Drawings are also used to 
summarize in just a small amount of 
space the various comfort actions used 
by horses, the kinds of play behavior 
displayed by foals, and the various gaits 
and other motor patterns of horses. 

Almost as important as the drawings 
are the numerous tables found through- 
out the book. Some of these are derived 

from the publications of other workers, 
and they summarize written information 
effectively. Other tables were originated 
by Waring. One especially creative piece 
summarizes the social organization pat- 
terns exhibited by free-ranging horses by 
separating social groups into reproduc- 
tive and nonreproductive units and then 
showing their age and sex composition. 

Because of the wealth of basic and 
applied information presented by the 
text and the exquisite artwork, Horse 
Behavior will be an important addition to 
the bookshelves of anyone directly or 
indirectly interested in horses. 

RONALD R. KEIPER 
Department of Biology, 
Pennsylvania State University, 
Mont Alto 17237 

Books Received 
Application of Behavioral Pharmacology in Toxi- 

cology. Papers from a workshop, Capri, Apr. 1982. 
Gerhard Zbinden, Vincenzo Cuomo, Giorgio Ra- 
cagni, and Bernard Weiss, Eds. Raven, New York, 
1982. xviii, 392 pp., illus. $39.50. 

Applied Genetic Engineering. Future Trends and 
Problems. Morris A. Levin, George H. Kidd, Robert 
H. Zaugg, and Jeffrey R. Swarz. Noyes Publica- 
tions, Park Ridge, N.J., 1983. xii, 194 pp. $24. 

Applied Physiology in Clinical Respiratory Care. 
Papers from a symposium, Rotterdam, 1981. Omar 
hakash,  Ed. Nijhoff, The Hague, 1982 (U.S. distrib- 
utor, Kluwer Boston, Hingham, Mas.). xii, 482 pp., 
illus. $76. Developments in Critical Care Medicine 
and Anaesthesiology. 

Biomechanics. Principles and Applications. Papers 
from a meeting, Nijmegen, Netherlands, Jan. 1982. 
Rik Huiskes, Dick H. van Campen, and Joost R. de 
Wijn, Eds. Nijhoff, The Hague, 1982 (U.S. distribu- 
tor, Kluwer Boston, Hingham, Mass.). xiv, 458 pp., 
illus. $65. Developments in Biomechanics, vol. 1. 

Birkhoff Interpolation. G. G. Lorentz, K. Jetter, 
and S. D. Riemenschneider. Addison-Wesley Ad- 
vanced Book Program, Reading, Mass., 1983. Ivi, 
238 pp. $32.50. Encyclopedia of Mathematics and Its 
Applications, vol. 19. 

Bloodtransfusion and Problems of Bleeding. Papers 
from a symposium, Groningen, Netherlands, 1981. 
C. Th. Smit Sibinga, P. C. Das, and J .  J. van 
Loghem, Eds. Nijhoff, The Hague, 1982 (U.S. dis- 
tributor, Kluwer Boston, Hingham, Mass.). xxii, 308 
DD.. lllus. $39.50. Develo~ments in Hematoloev and . . -, 
Immunology, vol. 5. 

Conservation Surgery and Radiation Therapy in 
the Treatment of Operable Breast Cancer. Papers 
from a symposium, San Francisco, Feb. 1982. Je- 
rome M. Vaeth, Ed. Karger, Basel, 1983. viii, 154 

. . 
and Oncology, vol. 17. 

Contemporary Basic Mathematical Skills. Ignacio 
Bello. Harper and Row, New York, ed. 2, 1982. xiv, 
402 pp., illus. Paper, $22.50. 

Dictionary of Nutrition and Food Technology. Ar- 
nold E. Bender. Butterworth, Boston, ed. 5, 1982. 
viii. 310 DO. $34.95. , - - ~ A .  

Dietary ~ a & ,  Prostanoids and Arterial Thrombosis. 
Gerard Hornstra with a chapter by A. Bleakley 
Chandler. Nijhoff, The Hague, 1982 (U.S. distribu- 
tor, Kluwer Boston, Hingham, Mass.). xiv, 242 pp., 
illus. $48. Developments in Hematology and Immu- 
nology, vol. 4. 

Diffusion of Innovations. Everett M. Rogers. Free 
Press (Macmillan), New York, and Collier Macmil- 
Ian, London, ed. 3, 1982. xx, 454 pp., illus. $18.95. 

Digital Image Processing. A Systems Approach. 
William B. Green. Van Nostrand Reinhold. New 
York, 1982. xiv, 192 pp., illus., + plates. $34.50. 
Van Nostrand Reinhold ElectricaVComputer Sci- 
ence and Engineering Series. 

Directory of On-Going Research in Cancer Epide- 
mioloev 1982. C. S. Muir and G. Waener in collabo- 
rationwith E .  Demaret and four oth&s. ~nternation- 
al Agency for Research in Cancer, Lyon, 1982 (U.S. 
distributor, WHO Publications Centre USA, Alba- 
ny, N.Y.). xviii, 722 pp. Paper, $20. IARC Publica- 
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DNA and the Creation of New Life. Christopher 
Lampton. Arco, New York, 1983. viii, 136 pp., illus. 
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The Herpesviruses. Vol. 1. Bernard Roizman, Ed. 
Plenum, New York, 1982. xvi, 446 pp., illus. $39.50. 
The Viruses. 

A History of Mathematics Education in England. 
Geoffrey Howson. Cambridge University Press, 
New York, 1982. x, 294 pp. $49.50. 

Host Parasite Relationships in Gram-Negative In- 
fections. Lars Ake Hanson. Paul Kall6s. and Otto 
Westphal, Eds. Karger, Basel, 1983. vili, 344 pp., 
illus. $118.75. Progress in Allergy, vol. 33. 

Human Biology. John D. Cunningham. Harper and 
Row, New York, 1983. xii, 450 pp., illus. $26.95. 

The Human Side of Biology. William H. Mason and 
Norton L. Marshall. Harper and Row, New York, 
1983. xvi, 576 pp., illus. $26.95. 

Hydrocarbon Technology Environment. Papers 
from a conference, Miami, Dec. 1981. T. Nejat 
Veziroglu, Ed. Ann Arbor Science (Butterworths), 
Woburn. Mass.. 1982. xxii. 466 PD.. illus. $95. 
Alternative Energy Sources IV, vol: 6. 

IARC Monographs on the Evaluation of the Carci- 
nogenic Risk of Chemicals to Humans. International 
Agency for Research on Cancer, Lyon, 1982 (U.S. 
distributor, WHO Publications Centre USA, Alba- 
ny, N.Y.). Vol. 29, Some Industrial Chemicals and 
Dyestuffs. 416 pp. Paper, $30. Supplement 3, Cross 
Index of Svnonvms and Trade Names in Volumes 1 
to 26. vi, 500 pp. Paper, $30. 
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and Control. Richard A. Wadden and Peter A. 
Scheff. Wiley-Intersc~ence, New York, 1982. xiv, 
214 DD. $39.95. Environmental Science and Technol- 
ogy: ' 

Indoor Air Quality. Beat Meyer. Addison-Wesley 
Advanced Book Program, Reading, Mass., 1983. 
xvi, 434 pp., illus. $49.95. 

In Suspect Terrain. John McPhee. Farrar, Straus, 
Giroux, New York, 1983. viii, 210 pp. $12.95. 

Longman Illustrated Dictionary of Chemistry. The 
Fundamentals of Chemistrv Ex~lained and Illustrat- 
ed. Arthur Godman. ~ongma;, New York, 1982. 
256 pp. Paper, $7.95. 

Los Alamos Explosives Performance Data. Charles 
L. Mader, James N.  Johnson, and Sharon L. Crane, 
Eds. University of California Press, Berkeley, 1983. 
x, 812 pp. $45. Los Alamos Series on Dynamic 
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The Maginot Line Syndrome. America's Hopeless 
Foreign Policy. Sidney Lens. Ballinger (Harper and 
Row), Cambridge, Mass., 1983, viii, 196 pp. $14.50. 

Maize for Biological Research. William F. Sheri- 
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Charlottesville, Va., 1982. xvi, 434 pp., illus. Paper: 
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the Northern Forest. Richard K. Nelson. University 
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plates. $25. 

Mammalian Biology in South America. Papers 
from a symposium, Linesville, Pa., May 1981. Mi- 
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