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Historically, naturalists who propose theories of evoluti

on, in-

cluding Darwin and Wallace, have always done so to explain their

perception of natural classification. This book begins by ex

ploring

the intimate historical relationship between patterns of classifica-
tion and patterns of phylogeny. But if the pattern of classification
is the explanandum for phylogeny, classification and homology

cannot be “evidence for evolution”.

The author presents the historical development of a rigorous
logical argument for evolution from other evidence. He then gives
a history of methods of classification and their relationship to the

reconstruction of phylogeny. The author makes the im

portant

claim that if the hierarchical pattern of classification is a real phe-
nomenon, then biology is unique as a science in making taxonomic
statements. This conclusion is reached by way of historical reviews
of theories of evolutionary mechanism and the philosophy of sci-

ence as applied to biology.
The book is addressed to biologists, particularly taxon

ormists,

concerned with the history and philosophy of their subject, and

to philosphers of science concerned with biology. It is
important source on methods of classification and the 1

also an
ogic of

evolutionary theory for students and for professional biologists

and palaeontologists.
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To those of my former students
who learned to be sceptical

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521315786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-31578-4 - Classification, Evolution, and the Nature of Biology

Alec L. Panchen
Frontmatter
More information

CONTENTS
Acknowledgements page xi
CHAPTER 1 INTRODUCTION 1
CHAPTER 2 PATTERNS OF
CLASSIFICATION 10
I. The scala naturae 11
II. The Linnean hierarchy and the Tree
of Porphyry 16
III. Quinarian circles and family trees 23
IV. Grades, phenograms, and cladograms 30
V. Conclusions 38
CHAPTER 3 PATTERNS OF
PHYLOGENY 41
I. The scala naturae as phylogeny 42
II. Family trees 45
III. Stufenreihen and cladograms 52
IV. Reticulate phylogeny 58
V. Conclusions 59
CHAPTER 4 HOMOLOGY AND THE
EVIDENCE FOR
EVOLUTION 62
[. Homology 63
II. The classification of homology 69

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521315786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press
978-0-521-31578-4 - Classification, Evolution, and the Nature of Biology
Alec L. Panchen

Frontmatter
More information
viii Contents
III. Vestigial organs 79
IV. Ontogeny and molecular biology 82
CHAPTER 5 GEOLOGICAL AND
GEOGRAPHICAL
EVIDENCE 85
I. The fossil record 85
II. Fossils and transmutation 91
III. Biogeography 97
IV. Conclusions 106
CHAPTER 6 METHODS OF
CLASSIFICATION:
THE DEVELOPMENT
OF TAXONOMY 109
I. The method of logical division 109
II. Linnean taxonomy 114
IIl. Post-Linnean taxonomy 117
IV. “Evolutionary classification” 121
V. Conclusions: The historical basis
of taxonomy 130
CHAPTER 7 METHODS OF
CLASSIFICATION:
PHENETICS AND
CLADISTICS 132
1. Phenetics 132
II. Phenetic clustering 144
III. Cladistics 151
IV. Cladistics and fossils 158
CHAPTER 8 METHODS OF
CLASSIFICATION:
THE CURRENT DEBATE 169
I. “The transformation of cladistics” 170
II. Out-groups or ontogeny 181
HI. Parsimony 188

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521315786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-31578-4 - Classification, Evolution, and the Nature of Biology
Alec L. Panchen

Frontmatter

More information

Contents

ix
CHAPTER 9 CLASSIFICATION AND THE
RECONSTRUCTION OF
PHYLOGENY 195
1. The reconstruction of phylogeny 196
II. Molecular distance 204
III. Sequence data 212
CHAPTER 10 IS SYSTEMATICS
INDEPENDENT? 225
I. Distances, parsimony, compatibility,
or likelihood? 226
[I. The hierarchy 237
III. Cladograms, trees, and scenarios 244
CHAPTER 11 MECHANISMS OF
EVOLUTION:
DARWINISM AND ITS
RIVALS 248
I. Lamarck and “Lamarckism” 250
II. Natural Selection: Darwin and Wallace 254
III. Post-Origin theories 262
CHAPTER 12 MECHANISMS OF
EVOLUTION:
THE SYNTHETIC THEORY 268
I. “The Modern Synthesis” 270
II. Criticisms of the Synthetic Theory 273
II. Developmental constraints and selection 279
IV. Macroevolution 284
V. Conclusions: The Theory of
Natural Selection 294
CHAPTER 13 SCIENTIFIC KNOWLEDGE 298
I. The problem of induction 300
II. The hypothetico-deductive method 304
III. “Popper and after” 308
IV. Normative, descriptive, sociological,
or cognitive? 317

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521315786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-31578-4 - Classification, Evolution, and the Nature of Biology
Alec L. Panchen

Frontmatter

More information

X Contents

CHAPTER 14 PHILOSOPHY AND

BIOLOGY 323

I. Biological generalisations 326

II. The taxomatic statement 330

[II. What is being classified? 333

IV. The hierarchy again 341

V. Propositions in biology 345

VI.. Postscript 347

References 349
Author index 387
Subject index 395

© Cambridge University Press www.cambridge.org



http://www.cambridge.org/0521315786
http://www.cambridge.org
http://www.cambridge.org

Cambridge University Press

978-0-521-31578-4 - Classification, Evolution, and the Nature of Biology
Alec L. Panchen

Frontmatter

More information

ACKNOWLEDGEMENTS

The orginal stimulus to write this book came in the rather unexpected

form of an invitation from the Cambridge University Press to

present

a book proposal. During the lengthy period of its gestation, the editorial
staff at the press have accepted my excuses for delay with grace and good
humour. Dr Robin Smith was the eventual friendly midwife. Most of
the writing was done in the Department of Zoology (subsequently Bi-

ology) at the University of Newcastle, but during the summer

of 1987

I was privileged to be a Senior Visiting Scholar at St John’s College,
Oxford, and enjoyed the facilities of the College, the University Museum

(thanks to the good offices of Dr Tom Kemp) and the Radcliffe

Science

Library, while writing several chapters. Professor Wallace Arthur has

read and commented on early drafts of Chapters 2, 4, 5, 6, 11,

and 12;

Dr Adrian Friday on Chapters 9 and 10; and Dr Henk Littlewood on
Chapters 1, 13, and 14. While [ have benefitted from the criticisms of
these friends, it goes without saying that all errors of fact and interpre-

tation, and all the ideas and opinions expressed, are my own.

The staff of the Audio-Visual Centre at Newcastle University helped
with the preparation of the figures. Earlier drafts of a number of chapters
were typed by Mrs Liz Kinghorn and at Oxford, but the onerous task

of typing the whole manuscript and subsequent revisions fell

to Mrs

Carol Weiss. The indexes were compiled by Harriet and Nicholas Luft.

I am grateful to all.

© Cambridge University Press

www.cambridge.org



http://www.cambridge.org/0521315786
http://www.cambridge.org
http://www.cambridge.org



