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For the third trend, we turn to what is possibly the most
compelling research development of the last decade—the rec-
ognition that understanding the life-history, ecology, and evo-
lution of migration must involve explicit integration, both in
theory and in practice, across all stages of the annual cycle.
The effects and constraints generated by seasonal interactions
and carry-over effects are critical components of migrant pop-
ulation dynamics and evolution. Perhaps the best-understood
seasonal interaction is how arrival time and condition on the
breeding grounds following spring migration influences even-
tual reproductive success and fitness. Arrival time and con-
dition are dependent on a myriad of factors that exert their
influence outside the breeding season, not the least of which
is habitat quality during the non-breeding season and at stop-
over locations.

In a more colorful example, males of many migratory spe-
cies maintain their bright breeding plumage throughout the
non-breeding season, even though some of these species are
not territorial during the non-breeding season. Viewed only
in the context of non-breeding selection pressures, this ob-
servation appears to make little adaptive sense; for example,
absent sexual selection pressures, colorful plumage is likely

maladaptive in terms of predator avoidance. In the context
of seasonal interactions, however, the observations become
less incongruous. Males appear to retain their bright plumages
because they cannot energetically afford the costs of re-grow-
ing them during the energy-intensive period leading up to the
breeding season (the molt constraint hypothesis).

In conclusion, Birds of two worlds is an important volume
that will be of value to anyone interested in migratory birds
and migration. While gaps are inevitable in symposium pro-
ceedings (e.g., no chapter on navigation), the depth of cov-
erage is impressive. In particular, the final chapter authored
by the editors provides an excellent synthesis and call to arms.
The volume’s global perspective is timely and its forward-
looking focus is sure to inspire the next generation of mi-
gration researchers while invigorating those already capti-
vated.
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Interactions between populations of different species play
important roles in shaping both the dynamics of ecological
systems and the evolution of constituent species. Study on
the evolution of species interactions has focused on the co-
adaptation between interacting species that has resulted from
natural selection over long periods of evolutionary time. Such
matching (and mismatching) of evolved traits between species
has yielded valuable insights into coevolution. However, this
approach to the coevolutionary process overlooks much of
the ecological context under which coevolved traits emerge,
including variation in interspecific interactions and ensuing
selection pressures. Ever since Hutchinson’s The ecological
theatre and the evolutionary play (1965. Yale University
Press, New Haven), there has been an ever-growing appre-
ciation of the interplay between short-term ecological dy-
namics and long-term evolutionary processes. Indeed, the
community context and ecological dynamics of interspecific
interactions can have profound influences on the (co-) evo-
lution of species interactions. Nevertheless, a general con-

ceptual framework has largely been lacking for the ecological
theatre of species interactions that choreographs the coevo-
lutionary play. John Thompson’s book, The geographic mo-
saic of coevolution, develops such a conceptual framework
for understanding the ecological conditions and population
processes that give rise to coevolution. This framework rep-
resents an important contribution to our understanding of spe-
cies interactions, as it can be extended beyond the evolu-
tionary and coevolutionary dynamics of interspecific inter-
actions to include how geographic variation in species inter-
actions can influence the structure and dynamics of
communities, even in the absence of emerging coevolution.

The geographic mosaic of coevolution is a logical pro-
gression in Thompson’s evolving ideas on coevolution and
the evolution of species interactions. While this book expands
upon his prior works, the ideas contained within this book
are well organized and clearly presented, such that interested
persons need not necessarily have read his prior books to
fully grasp his current thinking on coevolution. As with
Thompson’s past books, a strength of this book is its extensive
use of case studies to exemplify the conceptual framework
developed throughout the text. Unique to this book, however,
is a very useful appendix that presents a concise summary of
the major concepts, mechanisms, and predictions contained
within the book. Prior to reading the book, one may wish to
first turn to this appendix for an overview.

The book is divided into two major parts. Part 1 (Chapters
1–8) develops the geographic mosaic theory of coevolution.
The majority of this section expounds on Chapter 13 of his
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prior book (Thompson, J.N. 1994. The coevolutionary pro-
cess. University of Chicago Press, Chicago) in an endeavor
to more thoroughly and logically develop the conceptual
framework. Chapters 2–5 put forth the underlying ecological
and evolutionary premises from which the conceptual frame-
work is then developed in Chapter 6. These assumptions in-
clude that populations exhibit genetic differentiation; inter-
acting species have geographically incongruent range distri-
butions; species tend to be phylogenetically conservative in
the species with which they interact; local populations of
species tend to interact with only a few of the constituent
species of communities; and the outcomes of interspecific
interactions vary within and among communities. Based on
these premises, Thompson predicts that the geographic mo-
saic of (reciprocal) selection pressures on species traits leads
to coevolutionary hotspots and coldspots, which in combi-
nation with trait remixing (gene flow, genetic drift, mutation,
population extinction), lead to a shifting geographic dynamic
in the coevolutionary process, and ultimately to speciation
and diversification.

Seven general classes of local coevolutionary dynamics are
identified within Part 1 of the book, along with the forms of
selection (e.g., frequency dependent, directional) that drive
their coevolutionary outcomes. Part 2 (Chapters 9–16) then
examines these seven outcomes of coevolutionary dynamics,
which represent the author’s categorization of how different
types of interspecific interactions lead to various coevolu-
tionary dynamics. For example, Chapters 9–11 explore an-
tagonistic interactions (predation, parasitism, and grazing),
which are suggested to result in outcomes of coevolutionary
polymorphisms, alternation, escalation, and attenuated antag-
onism. Chapters 12–14 then examine mutualistic interactions
and the outcomes of coevolutionary complementarity and
convergence. Chapter 15 considers competition and coevo-
lutionary displacement. Part 2 of the book develops some
new ideas (and terminology) for which the reader will benefit
from first reading the appendix. While I found that the first
part of the book drew fairly clear conclusions from well-
reasoned premises and supporting case studies, the second
part of the book required some leaps of faith in inductive
reasoning. Conclusions in Part 2 may seem tenuous, but the
reader should keep in mind that this is one of the first attempts
to develop a cohesive framework for classifying coevolu-
tionary dynamics. Part 2 represents a valuable component of
the book, as it will stimulate discussions among researchers
and guide research on the evolutionary dynamics of species
interactions. Part 2 will make this book a thought-provoking
read for discussion groups and graduate seminars. Thompson
concludes with a final chapter on applied coevolutionary bi-
ology, including conservation and management.

As with his prior book, throughout this book Thompson
draws upon his command of the literature to present examples
supporting his ideas. Yet, given how thorough the biblio-

graphy is, it was surprising that there was not more discussion
of examples opposing the geographic mosaic of interspecific
interactions. Such contrasting case studies and inconsisten-
cies could provide insights into the actual processes of in-
terest. Moreover, little discussion occurs of alternative hy-
potheses, though this is likely because they are largely lack-
ing. Not every reader will share Thompson’s view on the role
of coevolution in the ecological and evolutionary dynamics
of species interactions. Yet, it is clear that Thompson has
again heightened our attention to coevolutionary processes,
and certainly to the role of geographic variation in the spatio-
temporal dynamics of species interactions. In fact, some read-
ers will be pleased that in many cases, the conceptual frame-
work developed can extend beyond authentic coevolution as
defined by reciprocal selection, to provide insights into the
evolution of single species resulting from interspecific inter-
actions.

Throughout the book, great emphasis is placed on how
differences in the ecological context of interspecific inter-
actions can lead to variation in interaction outcomes, and
hence drive the geographic mosaic of coevolution. Many eco-
logical factors are identified to contribute to such variation
in interspecific interactions. Yet, there is little to no discussion
of the density or abundance of individuals of a population,
even though population density is one of the most funda-
mental attributes of populations contributing to the strength
and outcome of interspecific interactions. Variation in out-
comes of interspecific interactions due to density dependence
could also play an important role in geographic variation in
selection mosaics.

The geographic mosaic of coevolution not only builds on,
but also improves upon, Thompson’s prior books. Thomp-
son’s evolving view of coevolution presented in this book
will be influential, as it raises many questions that will stim-
ulate much research at the interface of ecology and evolution.
The author’s conceptual framework on the coevolutionary
dynamics of species interactions has evolved into a more
mechanistically based theory, with explicit predictions and
assumptions that can be quantitatively examined through both
theoretical and empirical studies. The book includes a dis-
cussion of quantitative models of coevolution, while also pro-
viding practical ‘‘how to’’ suggestions for the empirical study
of coevolution. This book should be read by all with interests
in coevolution, and warrants reading more generally by bi-
ologists with broad interests in evolutionary ecology, species
interactions, natural selection, adaptation, and among other
topics, spatio-temporal dynamics of natural systems.

J. NATHANIEL HOLLAND

Rice University
Department of Ecology and Evolutionary Biology
Houston, Texas 77005-1892
E-mail: jholland@rice.edu


	EFFECTS OF LAND-USE CHANGE ON ECOSYSTEMS
	THE RIVER THAT FLOWS WITH ALPHABET SOUP
	POINTS OF INTEREST: UNDERSTANDING SPATIAL PATTERNS
	THE GLOBAL SCALE AND STUDY OF MIGRATION
	EVOLVING THEORY OF COEVOLUTION
	RECENT PUBLICATIONS OF PARTICULAR INTEREST
	BOOKS AND MONOGRAPHS RECEIVED THROUGH JULY 2005
	ERRATUM

	cover: 


