Preface

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

The one process now going on that will take millions 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 problems in conservation. We have not attempted to review the extens-
ive and ever growing literature in this area. Rather we have tried to explain the underlying
concepts 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 under-
standing the principles of conservation genetics and applying them to a wide range of particu-
lar issues in conservation. This includes advanced undergraduate and graduate students in
biological sciences or resource management, as well as biologists working in conservation
biology for management agencies. The treatment is intermediate and requires a basic under-
standing 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 determine how genetic
information may be useful in any specific case. The primary current causes of extinction are
anthropogenic changes that affect ecological characteristics of populations (habitat loss, frag-
mentation, introduced species, etc.). However, genetic information and principles can be
invaluable in developing conservation plans for species threatened with such effects.
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The usefulness of genetic tools and concepts in the conservation of biological diversity is
continually expanding as new molecular technologies, statistical methods, and computer pro-
grams are being developed at an increasing rate. Conservation genetics and molecular ecology
are under explosive growth, and this growth is likely to continue for the foreseeable future.
Indeed we have recently entered the age of genomics. New laboratory and computational
technologies for generating and analyzing molecular genetic data are emerging ata rapid pace.

There are several excellent texts in population genetics available (e.g., Hartl and Clark 1997;
Halliburton 2004; Hedrick 2005). These texts concentrate on questions related to the central
focus of population and evolutionary genetics, which is to understand the processes and mech-
anisms by which evolutionary changes occur. There is substantial overlap between these 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
(Part I) 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 population
genetics theory with an emphasis on concepts especially relevant for problems in conserva-
tion. The final eight chapters (Part I11) synthesis these principles and apply them to a variety of
topics in conservation.

We emphasize the interpretation and understanding of genetic data to answer biological
questions in conservation. Discussion questions and problems are included at the end of each
chapter to engage the reader in understanding the material. We believe well written problems
and questions are an invaluable tool in leaming the information presented in the book. These
problems feature analysis of real data from populations, conceptual th eoretical questions, and
the use of computer simulations. A website contains example data sets and software programs
for illustrating population genetic processes and for teaching methods for data analysis.

We have also included a comprehensive glossary. Words included in the glossary are bolded
the first time that they are used in the text. Many of the disagreements and long-standing con-
troversies in population and conservation genetics result from people using the same words to
mean different things. It is important to define and use words precisely.

We have asked many of our colleagues to write guest boxes that present their own work in
conservation genetics. Each chapter contains a guest box that provides further consideration of
the topics of that chapter. These boxes provide the reader with a broader voice in conservation
genetics, as well as familiarity with recent case study examples, and some of the major contrib-

utors to the literature in conservation genetics.

The contents of this book have been influenced by lecture notes and courses in population
genetics taken by the senior author from Bob Costantino and Joe Felsenstein. We also thank
Fred Utter for his contagious passion to uncover and describe genetic variation in natural
populations. This book began as a series of notes for a course in conservation genetics that
the senior author began while on sabbatical at the University of Oregon in 1993. About one-
quarter of the chapters were completed within those first 6 months. However, as the demands
of other obligations took over, progress slowed to a near standstill. The majority of this book
has been written by the authors in close collaboration over the last 2 years.

Acknowledgments

We are grateful to the students in the Conservation Genetics course at the University of
Montana over many years who have made writing this book enjoyable by their enthusiasm




}-.
5

PREFACE Xv

and comments. Earlier versions of this text were used in courses at the University of Oregon in
1993 and at the University of Minnesota in 1997; we are also grateful to those students for their
encouragement and comments. We also gratefully acknowledge the University of Montana
and Victoria University of Wellington for their support. Much appreciated support also was
provided by Pierre Taberlet and the CNRS Laboratoire d’Ecologie Alpine. Part of this was
written while FWA was supported as a Fulbright Senior Scholar, This book could not have
been completed without the loving support of our wives Michel and Shannon,

We thank the many people from Blackwell Publishing for their encouragement, support,
and help throughout the process of completing this book. We are grateful to the authors of the
Guest Boxes who quickly replied to our many inquiries. We are indebted to Sally Aitken for
her extremely thorough and helpful review of the entire book, John Powell for his excellent
help with the glossary, and to Kea Allendorf for her help with the literature cited. We also
thank many colleagues who have helped us by providing comments, information, unpub-
lished data, and answers to questions: Teri Allendorf, Jon Ballou, Mark Beaumont, Albano
Beja-Pereira, Steve Beissinger, Pierre Berthier, Giorgio Bertorelle, Matt Boyer, Brian Bowen,
Ron Burton, Chris Cole, Charlie Daugherty, Sandie Degnan, Dawson Dunning, Norm
Elistrand, Dick Frankham, Chris Funk, Oscar Gaggiotti, Neil Gemmell, John Gilliespie, Mary
Jo Godt, Dave Goulson, Ed Guerrant, Bengt Hansson, Sue Haig, Kim Hastings, Phil Hedrick,
Kelly Hildner, Rod Hitchmough, J. T. Hogg, Denver Holt, Jeff Hutchings, Mike Ivie, Mike
Johnson, Bill Jordan, Carrie Kappel, Joshua Kohn, Peter Lesica, Laura Lundquist, Shujin Luo,
Lisa Meffert, Don Merton, Scott Mills, Andy Overall, Per Palsbell, Jim Patton, Rod Peakall,
Robert Pitman, Kristina Ramstad, Reg Reisenbichler, Bruce Rieman, Pete Ritchie, Bruce
Rittenhouse, Bruce Robertson, Rob Robichaux, Nils Ryman, Mike Schwartz, Jim Seeb, Brad
Shaffer, Pedro Silva, Paul Spruell, Paul Sunnucks, David Tallmon, Kathy Traylor-Holzer,
Randal Voss, Hartmut Walter, Robin Waples, and Andrew Whiteley.

Fred W. Allendorf is a Regents Professor at the University of Montana and a Professorial
Research Fellow at Victoria University of Wellington in New Zealand. His primary research
interests are conservation and population genetics. He has published over 200 articles on
the population genetics and conservation of fish, amphibians, mammals, invertebrates, and
plants. He is a past President of the American Genetic Association, served as Director
of the Population Biology Program of the National Science Foundation, and has served on
the editorial boards of Conservation Biology, Molecular Ecology, Evolution, Conservation Genetics,
Molecular Biology and Evolution, and the Journal of Heredity. He has taught conservation gen-
etics at the University of Montana, University of Oregon, University of Minnesota, and

Victoria University of Wellington.

Gordon Luikart is a Research Associate Professor at the University of Montana and a Visiting
Professor in the Center for Investigation of Biodiversity and Genetic Resources at the
University of Porto, Portugal. He was a Research Scientist with the Centre National de la
Recherche Scientifique (CNRS) at the University Joseph Fourier in Grenoble, France, where
he was awarded the CNRS bronze medal for research excellence. His research focuses on the
conservation and genetics of wild and domestic animals, and includes nearly 50 publications
in the field. He was a Fulbright Scholar at La Trobe University, Melbourne, Australia, is a
member of the IUCN specialists group for Caprinae (mountain ungulate) conservation, and
has served on the editorial boards of Conservation Biology and Molecular Ecology Notes.



