opening paper Joel Cracraft defines evolu-
tionary innovations broadly as “the appear-
ance of new characters or structural/func-
tional complexes” and considers the concept
of “key innovations” from ontological,
methodological, and empirical points of
view, rendering (in apparent opposition to
some subsequent contributions to the vol-
ume) an unfavorable judgment on its utility.
Under the heading Genetics and Develop-
ment Brian Charlesworth traces and com-
ments on ideas about the evolutionary ge-
netics of adaptations, Rudolf Raff et al.
discuss heterochrony with reference to cur-
rent studies of sea urchins, and Gerd Miiller
presents a “side-effect hypothesis” according
to which qualitatively new structural fea-
tures arise as “by-products of epigenesis that
appear when quantitative modifications of
developmental processes reach a threshold
of the affected system.” A section headed
Morphology and Physiology contains four
papers, in the first of which James Cheverud
discusses genetic constraints on the appear-
ance of new trait combinations and presents
some results of a study of papionin primates
that bear on the matter. Karel Liem then
takes up the issue of key innovations with
reference to genealogical and ecological hi-
erarchy, proposing the integrative approach
“symecomorphosis.” Jeffrey Jensen also dis-
cusses key innovations, expounding the pro-
cedure of “historical testing” as an alterna-
tive to reliance on “subjective adaptive
arguments.” Warren Burggren and William
Bemis conclude the section with a discussion
of the potential of comparative physiology
in evolutionary studies. In the final pair of
papers in the volume Adolf Seilacher dis-
cusses “the sand-dollar syndrome: a poly-
phyletic constructional breakthrough” and
David Jablonski and David Bottjer discuss
the ecology of evolutionary innovation from
a paleobiological point of view. The volume
opens with an introduction in which the
editor recounts some earlier history of the
subject and gives an overview of the contri-
butions. It concludes with an index.—K.L.

Insect Defenses. Adaptive Mechanisms and
Strategies of Prey and Predators. Davip L.EvANs
and JusTIN O. ScHMIDT, Eds. State University of
New York Press, Albany, 1990. xvi, 482 pp., illus.
$73.50; paper, $24.95. SUNY Series in Animal
Behavior.

This treatment of insect survival strategies
is arranged in four sections, on the evolution
of “major defensive ensembles,” on strate-
gies and tactics of predation, and on preven-
tion of predation by avoidance or escape and
by counterattack. The first section contains
chapters by Malcolm Edmunds on crypsis
(“the color resemblance of an animal to its
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background so that predators . . . have diffi-
culty in distinguishing it”) and Tim Guil-
ford on aposematism (“the coincidence be-
tween conspicuous coloration in potential
prey animals”) and a consideration by Scott
Sakaluk of the balancing of reproductive and
survival needs. In the second section, pred-
atory behavior and defense strategies are
discussed by George Uetz with respect to
web-building spiders and by Werner Schuler
with respect to birds, and Michael Robinson
expounds the hypothesis that the origins of
intelligence are to be found in complex
information-processing tasks such as are in-
volved in food-finding. Looking at survival
strategies from the point of view of potential
prey, Robert Lederhouse discusses primary
defenses of lepidopteran caterpillars, David
Evans discusses the timing of life-history
and daily events as a means of avoiding
predation, and James Fullard discusses sen-
sory interactions between moths and bats as
“one of the most parsimonious predator-
prey relationships ever discovered.” Then
Theodore Sargent and Kevina Vulinec re-
spectively discuss startle and aggregation as
anti-predator mechanisms, Douglas Whit-
man et al. and M. Deane Bowers discuss uses
of repellent and toxic chemical compounds
(allomones and “recycled” plant natural
products), and, with respect to hymenopter-
ans, Justin Schmidt and Christopher Starr
discuss venoms and colony defenses. The
editors have provided a brief introduction to
each section of the book but no introduction
or conclusion to the work as a whole. Au-
thor and subject indexes are included.
—K.L.
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