 biological creation are embryological development and organic

~ evolution. Development fits into the rapidly recurring category,
while evolution fits into the complementary category of the unique
- and time-extended.

4 However, in the world of life, always beware of
generalizations. It is science’s duty, and its pleasure, to attempt
them; but they are often wrong or, at the very least, subject to some
ifs, buts, and exceptions. It takes a long time to develop a blue whale
or a Californian redwood from a fertilized egg. That space of years is
more than enough for a microbe with a generation time of half an
hour to evolve resistance to penicillin. So the developmental and
evolutionary timescales overlap, but not by much.

Both of the two great processes of biological creation have
their historical heroes, though those of evolution tend to be better
known than those of development. Darwin and Wallace spring more
readily to most layminds than Fabricius or Roux. The heroes of
genetics are important too, as genes underlie both processes; so we
are also indebted to Mendel, Watson and Crick.

But I am more concerned here with the present and the future
than with the past. For a quiet revolution is beginning in biology,
and as yet its heroes are relatively unsung, While studies on
development and on evolution were carried out in relative isolation
for most of the twentieth century, today there is a thrust towards
synthesis. A new interdisciplinary field is emerging, which goes by
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the odd shorthand name of ‘evo-devo’, largely because its full title —
Evolutionary Developmental Biology — is rather cumbersome,

How can the small and rapid be productively united in a
conceptual way with the grand and slow? What do embryos tell us
about evolution, or vice versa? Is this a great leap for biology or just
another step? These are the questions I try to answer herein.

Some of the answers that I give to these and related questions
are the same as those that most other biologists would give. Here,
we are in the realm of well-established ‘facts’. But some of my other
answers are new and/or controversial. In particular, the core of the
book deals with a single, controversial question of the utmost
importance: do biases in the ways in which embryos and other
developmental stages can be modified provide a sort of internal
‘direction-finder’ to the process of evolution that interacts with its
external equivalent, namely natural selection? This question first
arises in Chapter 2, and is explored in detail in Chapters 7, 8 and 9.
Its ramifications are considered later, especially in Chapters 16
and 17.

It is this core question — and my proposed answer of ‘yes’ to it -
that gives the book its name. But notice that a complication has
already crept in here in the form of ‘other developmental stages’.
The idea of biased developmental variation extends beyond the
embryo, to all post-embryonic stages. So I have undersold myself in
the title; but then again ‘Biased embryos, larvae, juveniles,
adolescents, etc.’ lacks a certain style.

It is more conventional to put forward new scientific ideas in
the specialist literature. And indeed I have given technical accounts
of developmental bias and the other controversial ideas discussed
herein in the appropriate biological journals. But I couldn’t resist the
challenge of trying to make these important ideas accessible to a
wider audience, which is the aim of this book. I have written it in a
way that I hope will maximize my chances of achieving this aim. So
there are no Latinized species names, no mathematical models, and

only minimal genetics. The book is short; so are most of the
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individual chapters. The writing style is casual. T have written the
text as if it were a conversation. There is no stale scientific passive,
which is increasingly out of favour anyhow. I have also thrown in a
few anecdotes about my own life, where these help to introduce a
particular topic in a reader-friendly way. | have avoided jargon
wherever possible, but have included a Glossary to cover things that
[ don’t think of as jargon but you might.

So I hope that the book will be accessible to biologists and
non-biologists alike, though the former may wish to ‘fast-forward’
through some of the introductory material [in particular,
developmental biologists may wish to skip Chapter 4 and
evolutionary biologists Chapter 5). Equally, I hope the book will be
accessible to everyone from first-year undergraduates (in any subject)
through to emeritus professors. Not just accessible, but interesting
too, and perhaps, in just a few places, awe-inspiring, If new ideas
about the relationship between the two great processcs of biological

creation cannot inspire awe, what can?



