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vides a timely compilation for the diagnosis and treatment of inborn errors of aminoacid
metabolism and deserves a place on the shelf with the previous texts on this subject.

Louis J. ELSAS, II
Emory University
Atlanta Georgia

The Genetic Structure of Populations. By A. JACQUARD. Translated by D. and B.
CHARLESWORTH. Biomathematics, vol. 5. New York: Springer-Verlag, 1974. Pp. 569.
$39.40.
This book is an English translation of Jacquard's earlier French work Structures

genetiques des populations, but it includes a number of new chapters and sections. It is
concerned mainly with mathematical theories of population genetics with emphasis on
man, though in the last chapter some data analyses are presented. The main topics dis-
cussed are random mating populations, inbreeding and assortative mating, some quantita-
tive genetics, natural selection, migration, and genetic distance. There are appendixes on
difference equations and matrix algebra. Compared with Crow and Kimura's book on the
same subject, An Introduction to Population Genetics Theory, the material covered is
not so wide ranging. But some topics such as overlapping generations and genetic distance
are discussed more extensively than in any other current book. The mathematics used is
not very sophisticated.

Nearly half of this book is devoted to the theory of inbreeding. Jacquard's treatment
of this subject differs somewhat from that of most other textbooks and includes a great
deal of mathematical detail and formality. In order to explain the effect of inbreeding he
introduces three different concepts of genetic structure which are not really required:
genotypic structure, genotypic probability structure, and probability structure of an
individual. In the study of relatedness of individuals he considers 15 different types of
gene identity between two individuals, which are later condensed into nine cases. The
explanation of these identity measures is clear, but because of the recognition of so many
different cases, his treatment of this subject becomes very complicated. If we note that
Cotterman's k statistics (three cases) are sufficient for most practical purposes, I wonder
whether it is worth the extensive discussion.

Jacquard also devotes considerable space to a study of the frequencies of consanguine-
ous marriages expected under random mating in a finite population with discrete genera-
tions. Unfortunately, his formulas for cousin marriages seem to be incorrect because of
his neglect of the variance of progeny number in the second generation. (See Nei and
Imaizumi, 1962 Annual Report of the National Institute of Radiological Sciences, Japan,
1963, p. 48; N - 1 in the formulas given by these authors should be replaced by N to
conform with Jacquard's assumption.) In practice, of course, the frequencies of consan-
guineous marriages are also affected by marital age and paternal and maternal ages at
reproduction as well as by the pattern of migration. A comprehensive theory on this
subject developed by Cavalli-Sforza and colleagues in 1966 is not given in this book.
Jacquard's formula for the inbreeding coefficient in a finite population of dioecious
organisms [formula (6) on page 165] is also less accurate than the classical formula of
Wright (1931): 1 - exp[g/(2N. + 1)].
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The major new development in population genetics in the last 20 years has occurred
in the area of the stochastic theory of gene frequency change in finite populations. This
subject is treated only casually except in relation to the effect of migration (written by
D. Courgeau). The chapter in migration is a good introduction to Malecot's classic works,
but no recent developments are included. Recently, there has been a revival of interest in
the population genetics of "overlapping generations." The book includes a lucid explana-
tion of this subject.

Considerable emphasis is also given to genetic distance. Jacquard compares a number
of distance measures proposed before 1971 from the standpoint of representing popula-
tions in the Euclidean space. He seems to prefer the x2 measure. As I have indicated
elsewhere, however, the best way to measure genetic distance seems to be to use the
average number of gene substitutions per locus as a unit. If this measure is used, it can
be directly related to the evolutionary process. Jacquard also introduces a measure of
genotypic distance between individuals rather than between populations, which requires
calculations based on a number of unrealistic assumptions.

I was left with the impression that the mathematical theory of population genetics has
not contributed very much to understanding the mechanism of evolution. In the Conclu-
sion the author himself states that "the methods we have used, despite their forbidding
mathematical complexity, are powerless to answer a question of this magnitude." This
impression, however, arises because the author is concerned mainly with the classical
theory of population genetics. In the last 10 years population genetics theory has been
transformed considerably, notably by the effort of M. Kimura. And thanks to the advent
of molecular techniques, the problems of evolution can now be studied directly in terms
of population genetics theory. Jacquard's book is clearly intended to be technical, and in
this respect it includes a number of interesting and sometimes original expositions. In my
opinion, however, it is concerned too much with mathematical detail. In developing
mathematical models in biology it is important to be able to neglect minor factors whose
effects are easily swamped by uncontrollable elements.

Finally, this book is historyless. Although most theories discussed in this book have
been known for a long time, the author rarely refers to the original sources. For example,
the theory of inbreeding discussed is essentially the same as that of Sewall Wright, but
little credit is given to him. Probably the author assumed that because these theories
are now widely accepted, there was no need to mention the sources. However, this makes
it difficult for the reader, particularly the beginner, to reach the original papers where
more detailed studies are presented.
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