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Organisms exhibit a great deal of variability in traits such
as age of first reproduction, frequency of reproduction, brood
size, or schedules of survivorship. Why there is such vari-
ability among life histories of different organisms is a ques-
tion that has intrigued biologists since Darwin. This area of
study is generally called life history. R. A. Fisher described
life history theory as asking how environment and age affect
the allocation to reproduction. J. M. McNamara (1993. State-
dependent life history equations. Acta Biotheoretica 41:165–
174) described life history theory through a set of intercon-
nected questions: What is the intrinsic rate of increase of a
population following a given strategy and how does one find
it? What is the current reproductive value of an organism,
and how does one calculate it? How does one decompose
reproductive value into current and future reproductive suc-
cess? How much effort should an organism put into current
reproduction at the expense of future reproduction? How does
individual behavior link to population growth rates? What
should an organism maximize over its lifetime?

Roff’s new book outlines life history studies from both
theoretical and empirical perspectives and focuses in partic-
ular on the evolution of life histories in variable environ-
ments. Roff’s goals are threefold: (1) to provide a framework
in which life history analyses can be understood, (2) to help
readers understand the assumptions underlying the various
models and their limitations, and (3) to emphasize the im-
portance of the product of survivorship and reproduction as
a function of age, rather than either independently.

To achieve these goals, he organized the book into seven
chapters. The first is a brief overview and summary of each
subsequent chapter. Chapter 2 is a primer in the methods and
ideas from quantitative and population genetics and popu-
lation models of life histories that are used in subsequent
chapters. Chapters 3–6 are the heart of the book, exploring
the methods and models that have been used in studies of life
history theory. Chapter 3 focuses on the importance of trade-
offs between different life history traits. Chapters 4–6 ex-
amine evolution in constant, stochastic, and predictable en-
vironments respectively. This a very useful organization of
the material because it highlights the importance of environ-
mental variability on life history strategies. The final chapter
is an annotated list of unanswered questions in life history
theory intended to highlight the questions that current life
history theory has not yet been able to answer.

The book is both valuable and problematical. As a source
book of either ideas or entry to the literature, it is a gem—
filled with ideas and references. For example, Chapter 2 is a
very rapid tour through a wealth of material that could fill
3–4 undergraduate courses. A great deal of information is
included here, much of which will be familiar to most readers.
Throughout the book, a variety of heuristic examples are used

to illustrate points such as the maintenance of variation and
regression to the mean, maturity, or the trade off between
survival and reproduction.

Each chapter begins with the theory at the smallest scale,
then works up to intermediate levels and examples, and ends
with the big questions that can be examined using these meth-
ods. This organization tends to obscure the big picture in
details. The reader can become quickly bogged down in math-
ematics and lose track of the important biological questions
and the purpose behind the theory. The purpose of the theories
might be easier to grasp if the material were presented in the
reverse order, beginning with the question, then moving on
to the theoretical exploration of the question and the con-
nection with data.

There are a number of editorial problems. The chapters are,
to a considerable extent, disconnected so that the same ma-
terial appears many times, rather than in a single and central
location. In this regard the book resembles an edited volume
rather than a single-authored text with a consistent flow of
ideas. There are a variety of typographic errors, but they
generally do not interfere with the presentation of the ma-
terial. However, many of the figure captions do not contain
enough information, such as the definition of variables, to
understand the figures without reading the details in the text.
In an attempt to be comprehensive, Roff often simply lists
different opinions about a particular issue; this will not help
students trying to sort them out.

There are also a few points where the interpretation and
presentation of literature is slightly misleading. Two exam-
ples illustrate this problem. First, data from M. D. Mountford
(1968. The significance of litter size. Journal of Animal Ecol-
ogy 37:363–367) are presented as empirical data although
they are hypothetical, intended for purposes of illustration.
Second, the discussion of induced defenses asserts that the
body of data clearly shows that costs of these defenses are
important and also assumes there are only two morphs: in-
duced and not induced. Although Roff focuses primarily on
morphological defenses such as the spines on Daphnia, for
which both these assumptions are correct, he also implies the
theory applies to plants, for which both of these assumptions
are unclear or incorrect. Neither of these cases is a significant
inaccuracy, but they are enough to make readers cautious of
taking summaries of the literature at face value without check-
ing the original sources. One of the goals of theory is achiev-
ing generality, but pushing generality too far does more harm
than good.

These problems are sufficiently great that the goals of the
book are not met. The explanatory power of current life his-
tory does not come through clearly because the big picture
of the important questions and the understanding that has been
shed on these by life history models is buried in the math-
ematical details. While the quantity and level of mathematics
in the book is not problematic in itself, the organization of
the material makes it difficult to grasp the big picture. One
does not finish a chapter (or the book as a whole) with a clear
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understanding of what current life history theory can explain
and what tools are most useful for what types of questions.

One the other hand, the volume is an excellent pointer to
the literature, directing the reader to important studies in all
aspects of life history theory. Roff does a very good job of
covering a majority of the important papers and authors in
this large field. It also does a good job of highlighting the
different theoretical tools that can be used in to explore ques-
tions in life history theory. While the book will not likely be
of great use to someone not familiar with life history theory,
it can be useful to researchers who want an overview of the
literature or are interested in exploring other methods in life
history.
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