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and central European communities.
There are several fundamental and
interesting differences:

(1) The human impact, especially
the effects of treatments such as cop-
picing, grazing and browsing, has
been and still is much more severe in
Britain than in central Europe, and
obviously far fewer samples could be
collected in ‘high forests’ than on the
continent. Consequently, the species
richness of British trees and shrubs —
evenin beech communities—is all the
more striking.

(2) The climatic contrasts between
the British Isles and the continent
seem much larger than the contrasts
between southeast and northwest
Britain. Indicators of oceanic climate
such as Hyacinthoides non-scripta
are unknown, and others such as
llex aquifolium very rare, in central
Europe. On the other hand, indicators
of subcontinental climate are absent
in Britain, for instance, Lathyrus
vernus and Hepatica nobilis in the
Fagus sylvatica—Mercurialis wood-
land.
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Writing a textbook on molecular
evolution should entail the con-
struction of two bridges — one from
molecular evolution to molecular bi-
ology and the other from molecular
evolution to population genetics. Li
and Graur have made nice work of the
former bridge, and many students of
molecular biology will find their book
helpful and easy to read. The signifi-
cance of gene duplication, exon shuf-
fling and transposition, as well as
nucleotide substitutions and phylo-
genetic trees, is succinctly presented
with the help of many figures. This
book will also be attractive to
teachers, for a glossary is attached
at the end of the book and several
problems are given in each chap-
ter (though not all of them have
answers).

(3) The indicator value of species
and their ecological behavior differ.
This is clearly seen from the floristic
tables and the community descrip-
tions, which provide an interesting
view into the different combination of
site conditions suitable for individual
species. The species combinations
sometimes seem strange to the conti-
nental ecologist. For instance, the
combination of Pteridium aquilinum,
Melica uniflora, Carex sylvatica and
Euphorbia amygdaloides (Fagus
sylvatica-Rubus fruticosus wood-
land) will never be found in the more
easterly regions of mainland Europe,
but is familiar to the phytosociologist
of the more oceanic northwestern
continent.

(4) Another striking difference is in
the role of beech in British communi-
ties. This species, which is dominant
on a wide range of sites from rich to
poor on the continent, is replaced by
oak and ash in Great Britain, exceptin
the southeast. These oak and ash com-
munities are more or less unknown
in subcontinental central Europe.

Despite these differences, there
are correspondences between British
and continental vegetation units, es-
pecially with regard to beech com-
munities. The classification of the five
groups mentioned above into three
subgroups on rich, intermediate and
poor sites has its parallel in the classi-
fication of continental communities
and is characterized by a nucleus of
the same species.
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BOOKS

The bridge between population
genetics and molecular evolution,
however, is considered in only one
chapter (on dynamics of genes in
populations) and one section of a
chapter (on gene trees and species
trees). Therefore, short-term evol-
ution seems to be beyond the
scope of this book. Yet, this may not
be a shortcoming. There are already
many textbooks on population gen-
etics, while we have not had a good
introductory textbook on molecular
evolution. Because of this strategy,
this book contains far fewer math-
ematical formulas than a textbook of
population genetics. This may be at-
tractive to students.

The structure of this book is some-
what similar to that of Nei's Mol-
ecular Evolutionary Genetics'. For
example, chapters 1, 3, 5 and 8 of
their book correspond to chapters 3,
5,11 and 6 of Nei’s book, respectively.
But this resemblance may be inevi-
table, because both authors were Nei's
students. Overall, this is a good text-
book for newcomers to molecular
evolution, especially for those with a
background in molecular biology.
The cover design is beautiful and
illustrates the current momentum of
this field.

Evolution at the Molecular Level is
the outcome of a symposium held in
June 1989 at Pennsylvania State Uni-

versity. The first four chapters deal
with the evolution and population
genetics of bacteria. Chapters 5-7 are
on viral and organelle genes. Dros-
ophila is covered in Chapters 8-10,
and nuclear genomes of higher or-
ganisms, including humans, are dis-
cussed in the last three chapters.
Overall, population-genetic aspects
are stronger than  molecular-
evolutionary ones. The following
chapters particularly caught my
interest.

Woese provides a detailed history
of bacterial taxonomy as well as a
discussion of the controversy on the
divergence of eubacteria, eukaryotes
and archaebacteria. However, it is
now clear that eubacteria diverged
first, especially because of the gene-
duplication events studied by T.
Miyata's group (e.g. Ref. 2). Their
work is given scant attention here,
and the fact that H. Hori and col-
leagues® had already proposed this
branching pattern based on 5S rRNA
sequence data should also have been
noted.

Selander et al. studied evolutionary
relationships of many serovars of
Salmonella. This type of work is not
only academically interesting but
also practically important. Alkaline
phosphatase genes of Escherichia
coli were studied by DuBose and
Hartl. They used oligonucleotide
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site-directed mutagenesis and
showed that the resulting amino acid
replacements were selectively neu-
tral or only very slightly deleterious.

Evolutionary rates and divergence
time of AIDS viruses (HIVs) are dis-
cussed by Yokoyama. It now seems
to be established that the evolution-
ary rate of HIV is a million times
higher than that for ordinary DNA
genomes, and divergence times of
these viral strains are on the order
of 100 years. Deeper evolutionary
analysis is necessary to tackle AIDS.

The Major Histocompatibility Com-
plex (MHC), a rather special case in
molecular evolution, is discussed by
Nei and Hughes; in a good combi-
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They first met in 1974. After only a
brief period of latency, Roy Anderson
and Robert May had become the fore-
most advocates of a population-
biological approach to epidemiology
that uses simple mathematical
models to guide the collection of
data, to explain epidemiological
phenomena and to help design pro-
grammes for disease control. The
philosophy is that ‘mathematical
models are no more, and no less,
than tools for thinking about things in
a precise way’, and that even simple
models can embrace .those essen-
tial nonlinearities that have conse-
quences too complex to be derived
from armchair speculation.

In making an impact on epidemi-
ology over the last 15 years or so,
Anderson and May have been agents
of a synthetic process that has had
three main components. First, they
have done more than anyone else to
reunite mathematical (as opposed to
statistical) epidemiology with its em-
pirical base.Bailey’s' general text is a
classic of applied mathematics, but it
is simply unapproachable by public
health epidemiologists, and is heavy
going even for Masters' students in
medical statistics. His more recent
and more specialized treatment of
malaria? contains almost no data at
all. For practitioners, a fundamental
difficulty with these books is their
focus on mathematics rather than bi-
ology. In 1975, Bailey said he was
‘convinced that purely academic in-
vestigations are largely a waste. of

nation of molecular-evolutionary and
population-genetic analyses, they
show clear-cut evidence for the
existence of positive darwinian selec-
tion at this gene complex. The last
chapter, by R.C. Hardison, is a brief
review of the evolution of globin
genes, and is useful for a quick grasp
of the current status of globin
research.

Generally speaking, symposium
proceedings have several inherent
problems. Contents tend to be het-
erogeneous and not all the chapters
are good. Publication is often slow
and the contents are already obsolete
when the proceedings is published,
though this does not apply to this
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book. And review papers may be less
suitable to such books than to
journals such as TREE.
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time'. | presume, therefore, that he
approves of what has happened
since. Anderson and May have led a
school that has productively taken
the necessary step closer to reality;
their approach sacrifices some math-
ematical niceties by, for example,
making more use of deterministic
models rather than stochastic ones,
but incorporates those key compo-
nents that characterize the complex
ecologies of infectious agents.

Second, although the models have
much more biological detail, they re-
main general enough to keep in per-
spective the extraordinary variety of
parasite life histories. The value of
maintaining generality is that it per-
mits comparative study of the dy-
namical characteristics of different
infectious agents: thus, by varying
the parameter values of a single
model, it is possible to explain
the longer interepidemic period of
mumps, as compared with measles,
as a function of its lower generation
case reproductive rate and longer
latent and infectious period. More
broadly, the new theory has done
much to highlight general principles
that apply to infectious agents
ranging from micro- to macro-
parasites; in short, to bridge the gap
between the traditionally separate
disciplines of microbiology and
parasitology.

These first two themes dominate
the new book. The third component
has emphasized the similarities be-
tween the aims and methods of ecol-
ogy and epidemiology. Clearly, this
is the area of most direct interest
to ecologists and evolutionary biol-
ogists, but one which inevitably com-
mands less space here. Under this
heading, elaboration of the principles
has, for example, added much mo-
mentum to practical investigations of

the role played by parasites in regu-
lating their host populations, and
stimulated much thought about
host—parasite coevolution.

All three of these things have been
done prolifically and publicly: this
has been no quiet revolution. As one
source close to the authors recently
remarked on discovering first-rate
work in a lesser-known journal,
‘when Anderson and May do some-
thing that good, it's all over the
tabloid press’. Well, not quite, but
throughout the 1980s there has been
a tendency to open one's copy of
Nature on a Thursday wondering
what Anderson and May have been
doing this week.

From two such productive authors,
we could not have expected a short
book, even though they take an ad-
mittedly ‘personal view'. The per-
sonal view means that, despite the
length, this is a monograph rather
than a textbook: almost every section
is dominated by an account of their
own work and that of collaborators,
generally a resumé of published ma-
terial (we need no longer turn to that
bulging file of reprints), with some
new additions, even where other un-
mentioned authors have made a sub-
stantial contribution. So specialists,
of whatever group of parasites,
should not expect to find a thorough
review of their fields. For example,
the quantitative epidemiology of ma-
laria is dealt with in 50 illustrative
pages, oriented around the material
in Anderson’s earlier edited book3. It
excludes all the other good work that
could fill a large volume on this dis-
ease alone.

Picking up a book for the first time,
one inevitably heads for familiar terri-
tory, not merely to see whether one’s
own work has been thought worthy
of mention, but most easily to judge



