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Preface to the second edition

Truth is a creation, not a discovery.
R.H. Blyth

This second edition is an updated and expanded version
of our book published in 2007. The need for applying
genetics to problems in conservation has continued to
increase. In addition, many important technological
and conceptual developments have changed the field
of conservation genetics over the least five years. We
have added new chapters on climate change and on
genetic effects of harvest (e.g., hunting and fishing),
and have extensively revised all other chapters. In an
effect to restrict the size of this new edition, we have
moved the end of the chapter questions to the book’s
website. A new edition is needed to keep pace with the
changes, to remain a useful overview and synthesis,
and to help advance the field. Nearly one-third of the
over 1800 references in this book were published after
the first edition.

We are excited to have added Sally Aitken as a coau-
thor. Sally was a reviewer of our first edition for Wiley-
Blackwell. Sally’s review and suggested changes were
so helpful that she should have been an author of that
edition!

As we said in the Preface of the first edition, this
book is not an argument for the importance of gen-
etics in conservation. Rather, it is designed to provide
the reader with the appropriate background and con-
ceptual understanding to apply genetics to problems in
conservation. The primary current causes of extinc-
tion are anthropogenic changes that affect ecological
characteristics of populations (habitat loss, fragmen-
tation, introduced species, etc.). However, genetic
information and principles can be invaluable in devel-
oping conservation plans for species threatened with
such effects. Phil Hedrick (2007) suggested in his
review of the first edition that we should have made

more of a sales pitch for the successes of conservation
genetics, rather than our very even-handed approach.
We do not agree. We are advocates for conservation,
not genetics.

We have strived for a balance between theory, empir-
ical data, and statistical analysis in this text. Empirical
population genetics depends upon this balance (see
Figure i.1). The effort to measure and understand
the evolutionary significance of genetic variation in
natural populations began with the rediscovery of
Mendel’s principles in the early 1900s. For many years,
empirical observation of genetic variation lagged far
behind the development of sophisticated theory by
some of the greatest minds of the twentieth century
(e.g., ].B.S. Haldane, R.A. Fisher, and Sewall Wright).
Today it is relatively easy to obtain and analyze enor-
mous amounts of information on genetic variation
(e.g., markers or genome sequences) in any species.

There are a wide variety of computer programs
available to analyze data and estimate parameters
of interest. However, the ease of collecting and analyz-
ing data has led to an unfortunate and potentially dan-
gerous reduction in the emphasis on understanding
theory in the training of population and conservation
geneticists. Understanding theory remains crucial
for correctly interpreting outputs from computer pro-
grams and statistical analyses. For example, the most
powerful software programs that estimate important
parameters, such as effective population size (Chapter
7) and gametic disequilibrium (Chapter 10), are not
useful if their assumptions and limitations are not
understood. We are still disturbed when we read state-
ments in the literature that the loci studied are not
linked because they are not in linkage (gametic)
disequilibrium.

The tools being used by molecular population genet-
icists are changing rapidly. Deciding which techniques
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Empirical population

' genetics '

Figure i.1 The application of population genetics to
understand genetic variation in natural populations relies
upon a balance of understanding the appropriate theory,
collecting appropriate data, and understanding its analysis.

to include in Chapter 4 was difficult. We have added
new genomics (and other ‘omics’) information and still
include some techniques that are no longer in use (e.g.,
minisatellites) because they are crucial for understand-
ing previous literature. On the other hand, we have not
included older techniques that are now known to
provide data that are not reliable (e.g., RAPDs).
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Preface to the first edition

The many beings are numberless; I vow to save
them all.
Traditional Zen vow

The one process now going on that will take mil-
lions of years to correct is the loss of genetic and
species diversity by the destruction of natural
habitats. This is the folly our descendants are
least likely to forgive us.

Edward O. Wilson, 1984

This book is about applying the concepts and tools of
genetics to problems in conservation. Our guiding
principle in writing has been to provide the conceptual
basis for understanding the genetics of biological prob-
lems in conservation. We have not attempted to review
the extensive and ever growing literature in this area.
Rather we have tried to explain the underlying con-
cepts and to provide enough clear examples and key
citations for further consideration. We also have strived
to provide enough background so that students can
read and understand the primary literature.

Our primary intended audience is broadly trained
biologists who are interested in understanding the
principles of conservation genetics and applying them
to a wide range of particular issues in conservation.
This includes advanced undergraduate and graduate
students in biological sciences or resource manage-
ment, as well as biologists working in conservation
biology for management agencies. The treatment is
intermediate and requires a basic understanding of
ecology and genetics.

This book is not an argument for the importance of
genetics in conservation. Rather, it is designed to provide
the reader with the appropriate background to deter-
mine how genetic information may be useful in any spe-

cific case. The primary current causes of extinction are
anthropogenic changes that affect ecological character-
istics of populations (habitat loss, fragmentation, intro-
duced species, etc.). However, genetic information and
principles can be invaluable in developing conservation
plans for species threatened with such effects.

The usefulness of genetic tools and concepts in conser-
vation of biological diversity is continually expanding as
new molecular technologies, statistical methods, and
computer programs are being developed at an increasing
rate. Conservation genetics and molecular ecology are
under explosive growth, and this growth is likely to con-
tinue for the foreseeable future. Indeed we have recently
entered the age of genomics. New laboratory and com-
putational technologies for generating and analyzing
molecular genetic data are emerging at a rapid pace.

There are several excellent texts in population genet-
ics available (e.g., Hedrick 2005, Hartl and Clark 1997,
Halliburton 2004). Those texts concentrate on ques-
tions related to the central focus of population and
evolutionary genetics, which is to understand the pro-
cesses and mechanisms by which evolutionary changes
occur. There is substantial overlap between those texts
and this book. However, the theme underlying this
book is the application of an understanding of the
genetics of natural populations to conservation.

We have endeavored to present a balanced view
of theory and data. The first four chapters (PartI) provide
an overview of the study of genetic variation in natural
populations of plants and animals. The middle eight
chapters (Part II) provide the basic principles of popula-
tion genetics theory with an emphasis on concepts espe-
cially relevant for problems in conservation. The final
eight chapters (Part IIT) synthesize these principles and
apply them to a variety of topics in conservation.

We emphasize the interpretation and understand-
ing of genetic data to answer biological questions in



