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Extinctions in the History of Life

Extinction is the ultimate fate of all biological species — over 99 per
cent of the species that have ever inhabited the Earth are now extinct.
The long fossil record of life provides scientists with crucial
information about when species became extinct, which species were
most vulnerable to extinction and what processes may have brought
about extinctions in the geological past. Key aspects of extinctions in
the history of life are here reviewed by six leading palaeontologists,
providing a source text for geology and biology undergraduates as
well as more advanced scholars. Topical issues such as the causes of
mass extinctions and how animal and plant life has recovered from
these cataclysmic events that have shaped biological evolution are
dealt with. This helps us to view the current biodiversity crisis in a
broader context, and shows how large-scale extinctions have had
profound and long-lasting effects on the Earth’s biosphere.

PAUL TAYLOR is former Head of Invertebrates and Plants at The
Natural History Museum, London. His research on bryozoans has been
acknowledged with the Paleontological Society’s Golden Trilobite
Award (1993), and a Distinguished Scientists Award from UCLA (2002).
He has edited or coedited three books: Major Evolutionary Radiations
(with G. P. Larwood; 1990. Clarendon Press, Oxford), Biology and
Palaeobiology of Bryozoans (with P. J. Hayward and J. S. Ryland; 1995.
Olsen & Olsen, Fredensborg), and Field Geology of the British Jurassic
(1995. Geological Society of London). He is also the author of the
Dorling Kindersley Eyewitness book Fossil (1990), and has published
more than 150 scientific articles.
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Preface

Extinction is a corollary of life itself. Just as the death of individ-
uals is assured, so the extinction of species can be pretty much guar-
anteed in the fullness of geological time. Indeed, a leading palaeon-
tologist once famously quipped that to a first approximation life on
Earth is extinct. By this he meant that the great majority of species
ever to have lived on the planet are no longer with us. Today we are
rightly concerned with the threat to the survival of many contempo-
rary species, and we mourn the loss of those that have disappeared in
historic times, more especially because their extinction was very often
due to overexploitation or habitat destruction by humankind. While
the extinctions occurring at the present day may be viewed as atypical
and in some respects ‘unnatural’, taking a broader view across geolog-
ical time extinction can be seen as a major constructive force in the
evolution of life, removing incumbents and allowing other groups of
animals and plants to prosper and diversify. A renaissance of interest in
extinction has been ignited not only by the contemporary biodiversity
crisis, but also by the development of analytical approaches to the fos-
sil record and of new geological techniques that have greatly increased
our appreciation of global change. Our understanding of extinctions in
the history of life is far better now than it was a few decades ago.

This publication arises from a symposium held at the University
of California, Los Angeles and convened by the Center for the Study of
Evolution and the Origin of Life (CSEOL). Our aim, both in the sympo-
sium and in this book, has been to make accessible — at undergraduate
level - key findings and current debates concerning extinctions in the
history of life. Chapter 1 introduces the topic and sets the scene for
the five chapters that follow. The ‘rules’ of the extinction game played
out during the Precambrian when most life was microbial are shown in
Chapter 2 to have been different from those of later times. Continuing

xi
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the non-animal theme, Chapter 3 focuses on plants and asks whether
they have suffered similar mass extinctions to those that have peri-
odically wreaked havoc among animals. Chapter 4 takes a detailed
look at a prolonged interval of geological time characterized by high
levels of environmental stress and sustained extinction. The various pro-
cesses implicated in mass extinctions are reviewed in Chapter 5. Finally,
Chapter 6 rounds off the book by considering the evolutionary role of
mass extinctions. A glossary of terms has been included to assist the
reader.

Gratitude is owed to various people who helped with the sym-
posium and/or the production of this volume: Richard Mantonya, Bill
Schopf, Bill Clemmens, Nicole Fraser, Paul Kenrick and Patricia Taylor.
Bonnie Dalzell generously allowed reproduction of her magnificent
illustration (Figure 6.2) of a gigantic extinct bird.
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