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PREFACE

In 1936, I had to find a subject for the presidential address to the
Zoology Section of the British Association. After some hesitation,
I chose “Natural Selection and Evolutionary Progress”, since it
seemed to me that these were two interrelated topics of funda-
mental biological importance, yet on which much misappre-
hension existed. Even among professional zoologists the modern
conception of natural selection and its mode of operation is quite
different from that of Darwin’s day, but much of the research
on which the changed outlook is based is so recent that the new
ideas have not spread far. The idea of evolutionary progress, on
the other hand, has been undeservedly neglected. Thus it seemed
to me valuable to attempt to give a broad account of the two
concepts and their relation to each other.

The result exceeded my expectations. So many of my col-
leagues expressed interest and the wish that the address might
be available in more extended and more permanent form, that
I decided to essay expanding it into a book.

The result is the present volume. I am fully conscious of its
limitations and imperfections, but I believe that it will serve a
useful purpose. The writing of it has so much clarified my own
thinking, and the discussion of the problems that arose with
colleagues has resulted in so many ideas and points of view which
were novel both to them and to myself, that I am encouraged
to believe it will be of general service. I also fecl sure that a
classification and analysis of evolutionary trends and processes as
observed or deduced in nature, and the attempted rclation of
them to the findings of genetics and systematics, is of first-class
importance for any unified biological outlook; and since others
better equipped than I seem reluctant to attempt the task, I have
tried my hand at it.

I owe a great deal to J. B. S. Haldane’s The Causes of Evolution;
but though our books overlap, they differ considerably in scope
and treatmeiit. Dobzhansky's, Waddington’s, and Goldschmidt's
valuable and distinctive books did not appear until much of the
present volume was already in proof; but I have tried to take
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advantage of them where possible. My debt to R. A. Fisher’s
work is obvious. Fisher has radically transformed our outlook on
the subject, notably by pointing out how the effect of a mutation
can be altered by new combinations and mutations of other
genes. Any originality which this book may possess lies partly
in its attempting to generalize this idea still further, by stressing
the fact that a study of the effects of genes during development is
as essential for an understanding of evolution as are the study of
mutation and that of selection. I may also claim that taxonomic
data have not previously been analysed on so large a scale in the
light of modern genetic and evolutionary views. Equally obvious
is my debt to the Morgan school and to Goldschmidt; but clearly
this would apply to any modern book dealing with evolution.
- Thave taken for granted in my reader an acquaintance with the
basic principles of Mendelian heredity and the major groups of
the animal kingdom. With this equipment, the layman interested
in biology will, I hope, find the book suited to his needs, though
I hope that it will appeal mainly to professional biologists
interested in the more general aspects of their subjects.

I would like to record my special gratitude to M. E. B. Ford,
of Oxford, who has read the book in typescript, and with whom
I have discussed all the genetic problems involved: he has been
fertile in suggestion and prodigal of assistance. To Professor
L. T. Hogben, £&.s., I owe several valuable suggestions on the
evolution of species. I should also like to thank Professor R. A.
Fisher, Ers., Professor H. J. Muller, Dr. C. D. Darlington,
E.RS., Professor Hale Carpenter, Dr. W. B. Turrill, and Mr. Moy
Thomas for help and advice; and particularly Mr. James Fisher
for valuable assistance in revising the book for press.

The time is ripe for a rapid advance in our understanding of
evolution. Genetics, developmental physiology, ccology, system-
atics, paleontology, cytology, mathematical analysis, have .all
provided new facts or new tools of research: the need to-day is
for concerted attack and synthesis. If this book contributes to
such a synthetic point of view, I shall be well content.

. THE ZOOLOGICAL SOCIETY, LONDON
March 1942 '
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CHAPTER I

THE THEORY OF NATURAL SELECTION

1. The theory of natural selection

. p.13
2. The nature of variation e . p.17
3. The eclipse of Darwinism . . . . . . p.22

I. THE THEORY OF NATURAL SELECTION

Evolution may lay claim to be considered the most central and
the most important of the problems of biology. For an attack
upon it we need facts and methods from every branch of the
science—ecology, genetics, paleontology, geographical distri-
bution, embryology, systematics, comparative anatomy—not to
mention reinforcements from other disciplines such as geology,
geography, and mathematics.

Biology at the present time is embarking upon a phase of
synthesis after a period in which new disciplines were taken up
in turn and worked out in comparative isolation. Nowhere is this
movement towards unification more likely to be valuable than
in this many-sided topic of evolution; and already we are seeing
the first~fruits in the re-animation of Darwinism. _

By Darwinism I imply that blend of induction and deduction
which Darwin was the first to apply to the study of evolution.
He was concerned both to establish the fact of evolution and to
discover the mechanism by which it operated; and it was precisely
because he attacked both aspects of the problem simultaneously,
that he was so successful.* On the one hand he amassed enormous
quantities of facts from which inductions concerning the evolu-
tionary process could be drawn; and on the other, starting from
a few general principles, he deduced the further principle of
natural selection.

* This method is not, as has sometimes been asserted, a circular argument,
Sec discussion in Huxley, 1938b. ‘







