
by raising the chief problem of the outer 
planetary systems as  they appear to  us: 
the repeated appearance of short dynam- 
ical time scales. Their context is that of 
the reaction of dissipation of perturba- 
tions by satellites back on the satellites 
themselves. It  may be that several satis- 
factory resolutions of this problem will 
appear and that we need not be diverted 
into generation of scenarios for holo- 
causts a la Nemesis. 

A. F. COOK 
Herzberg Institute of Astrophysics, 
National Research Council of Canada, 
Ottawa, Ontario K I A  OR6 

Adaptation in Sticklebacks 
-. - 

A Functional Biology of Sticklebacks. R.  J .  
WOOTTON. University of California Press. 
Berkeley, 1985. xiv. 265 pp., illus. $29.75. 
Functional Biology Series. 

This is the second volume of a series 
intended to explain how organisms 
"make a living." The stickleback fishes, 
especially the three-spined stickleback 
(Gasterosteu~ aculeatus), are particular- 
ly appropriate for this purpose because 
their biology has been studied thorough- 
ly from diverse perspectives. In chapter 
1 Wootton argues that theory can illumi- 
nate one's understanding of an animal's 
daily activity and that important theoret- 
ical insights can be gained by focusing on 
a single, well-studied species. Aspects of 
genetics. morphology, behavior, and 
physiology and their influences on 
growth, reproduction. distribution, and 
mortality are taken up  in the next nine 
chapters. The final chapter attempts to  
relate some of this information to life 
history theory. This book is greatly up- 
dated compared to Wootton's previous 
encyclopedic work, The Biology of the 
Sticklebacks, but has a narrow focus on 
information needed to use sticklebacks 
in addressing theoretical problems of 
ecology and evolution. 

This book nicely summarizes a vast 
and diverse literature on the ecology. 
evolution, and organismal biology of 
sticklebacks and identifies numerous ar- 
eas in which research would be particu- 
larly rewarding. Although this synthesis 
is generally successful, Wootton occa- 
sionally has neglected some very impor- 
tant studies. Most of the chapters open 
with brief conceptual introductions. The- 
oretical issues and similar critical or 
well-studied cases in other animals are 
treated at  appropriate points, but this 
development is uneven. Sections on 
growth and reproductive effort, topics in 

which Wootton has made original contri- 
butions, appear to be well developed: 
but the treatment of some other areas, 
systematics, morphology. and ecological 
genetics for example, is weaker. Some 
information is not traceable by citation 
to the original papers. and Wootton 
sometimes cites his earlier book rather 
than the vrimarv literature. The closing - 
chapter on theory of life history evolu- 
tion is disappointing. Although the the- 
ory is suited to account for interpopula- 
tion differences, Wootton focuses on 
species-specific properties. Thus, no 
critical insights emerge. In addition, oth- 
er theoretical issues concerning which 
stickleback biology could make funda- 
mental contributions are neglected. The 
theory of clines, the maintenance of ge- 
netic diversity, speciation, the evolution 
of behavior (treated only in the context 
of parental investment), rates of evolu- 
tion, and the adaptationist program beg 
for development. 

Despite these criticisms, which admit- 
tedly reflect my own interests, this is a 
very readable book and an exceedingly 
useful and compact source of informa- 
tion on the ecology and evolution of a 
group that has the potential to provide 
major theoretical insights. 

MICHAEL A. BELL 
Department of Ecology and Evolution, 
State University of New York, 
Stony Brook 11 794 
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