Preface

Ever since 1676, when Anton Leeuwenhoek first witnessed ‘animalcules’ rapidly
wriggling in a drop of his own semen, using a single-lens microscope of his own
construction, people have been fascinated by spermatozoa. The extraordinary
variation in their size and design across the animal kingdom, as well as their
physiological and molecular sophistication, have intrigued biologists = ourselves
included = from a wide range of disciplines. The study of ‘sperm biology” is 330
years old and the pace of discovery shows no sign of slowing. Investigations of
‘sperm biology” and evolurion are generating great advances in a wide array of
disciplines, including reproductive biology, phylogenetics, sexual selection and
speciation. New assisted reproduction technologies have also made knowledge
of ‘sperm biology” crucial for efforts to treat human infertility and to restore
populations of endangered species.

Interest in ‘sperm biology® proliferated during the middle of the rwentieth
century, with a focus on the compararive use of sperm ultrastructure to deduce
phylogenetic relationships among taxa. This new scientific endeavor gave rise
in 1969 to the first international Spermatology Congress. Over the years, the
size and scope of this meeting has broadened to include spermatogenesis, sperm
surface properties, maturation, motility and fertilization. These meetings have
resulted in a superb series of volumes that provide a clear and stimulating ac-
count of the field (see Chapter 1).

A second wave of interest in ‘sperm biology” was inspired by the revolution
in evolutionary thinking that occurred in the late 1960s and early 1970s, best
characterized by the idea of ‘individual selection’ or *selfish gene’ thinking. An
important proponent of this change was Geoff A. Parker, and it was fortunate
indeed that his main interest was in sperm competition. Although much of the
initial wave of interest in ‘sperm biology” was evolutionary, the type of thinking
spearheaded by Parker was strikingly unique. Prior to the early 1970s most bio-
logists viewed reproduction as a cooperative venture between males and females.
However, the idea thar selection operated on individuals and maximized indivi-
dual reproductive success raised the possibility that rather than being cooperative,
reproduction might be characterized by conflicts of interest berween the sexes as
each attempted to maximize its reproductive success —even at the other’s expense.
Parker’s explicitly individual view of selection has had - and continues to have —
a profound influence on our way of thinking about reproduction.

First, based on his observations of the reproductive behavior of the yellow
dung fly Scatophaga stercoraria, which included females copulating with several
males in succession, Parker recognized that the sperm of different males would
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compete to fertilise the female’s ova and that sperm competition = as he called
it — was a form of post-copulatory male-male competition. Parker’s observa-
tions overturned a century of mistaken belief, promoted initially by Drarwin,
that females were sexually monogamous. Sexual selection did not cease once an
individual had acquired a partner as Darwin proposed, bur instead continued
up to fertilization. This revolution in evolutionary thinking made it clear that
rather than competing for females, as Darwin suggested, males competed for
fernlizations.

Second, Parker highlighted the fact that the conflicting interests generated by
sperm competition — both between males and females and berween competing
males — would result in the rapid evolution of anatomical, physiological and be-
havioral traits that he referred to as ‘adaptations to sperm competition’. As the
field developed, it became increasingly clear that selection generated by sperm
competition accounted for many of the extraordinary and diverse features of
reproduction across the animal kingdom — including those of sperm per se.

The srudy of sperm competition focused originally on males, but as the feld
developed, it became clear that females were not passive participants in sperm
competition and in many cases played an important role in determining fer-
tilization success. Also, after initially directing their efforts to identifying the
adaptive significance of male traits, behavioural ecologists recognized that kno-
wing something about the underlying mechanisms of sperm competition would
improve our overall understanding of how reproductive traits evolved. These
endeavors have in recent years expanded into investigations of coevolution bet-
ween the charactistics of ejaculates and of female reproductive rracts, and the re-
sultant contribution of sperm competition in reproductive isolation and species
formation,

The Spermatology Congresses acknowledged the new style of evolutionary
thinking by inviting a small number of behavioural ecologists to discuss sperm
competition at their meeting in Siena in 1991. However, the focus of these meer-
ings — for the rime being at least - remained primarily comparartive. The recogni-
tion that the behavioural and evolutionary ecology approaches, whose somewhat
narrow focus in the 1990s was on the adaptive significance of traits rather than
on mechanisms, provided the meentive for one of us (TRB, a behavioural ecolo-
gist) rogether with Harry Moore {an andrologist), to start in 1992 a new series
of meetings, referred to as the Biology of Spermatozoa (BoS). These meetings,
which have taken place biennially at Loosehill Hall, in the Peak District National
Park, Derbyshire, UK, were from the outset very different from the Spermarology
Congresses in that they were small (a maximum of 60 participants), focused on
informal discussion, and produced no published proceedings.

One of the most encouraging developments in the last few years 1s the heigh-
tened overlap in the topics discussed at both meetings. With increasing numbers
of behavioral ecologists attending the Spermatology Congresses and more and
more spermatologists participating in the Biology of Spermatozoa meetings, the
opportunities for greater unde rstanding and collaboration continue to increase.
As our respective interests converge, it is clear thar each group has much to learn
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from the other, and we are enthusiastic about seeing this trend roward more
integrative and interdisciplinary research on sperm continue.

At the Bos meeting in 2003, the present editors began to think about the pos-
sibility of producing a broad synthesis of the field of ‘sperm biology™. Over the
fallowing months our ideas began to take shape and at the 2005 BoS meeting
we discussed a framework for the topics and identified appropriate authors for
the various chapters. Our aim has been to encourage authors to provide a broad
overview of their respective topics such that they can be read independently, but
which rogether provide a comprehensive synthesis of the entire field. Undou-
btedly others would have had a different emphasis or selected different topics,
but in addition to our main goal of discussing animal sperm, we hope we will
inspire others to fill the gaps (e.g. sperm of plants and fungi} we have left, o
farge further links between biologists in different disciplines and to develop the
many ideas presented here.

We are extremely grateful to our authors for all their hard work, to sticking
to our deadlines and for remaining cheerful and enthusiastic thronghour. We
also wish to thank those thar reviewed chapters: Mike Bedford, Jim Briskie,
Roger Butlin, Tracey Chapman, Alberto Civetta, Hector Castillo, Jim Cammins,
Brian Charlesworth, Andy Clark, Matthew Cobb, Patrice David, Jon Evans,
Richard ffrench-Constant, Matthew Gage, Steve IHernault, Lavrence Hurst,
David Haig, Lukas Keller, Marc Leutjens, Don Levitan, Ben Loppin, Harry
Moore, Ted Morrow, Mark Nielsen, Marts Olsson, Melissa Pepling, Nick Pound,
Trevor Price, Tom Starmer, Jon Slare, Rama Singh, Tom Tregenza, Robert
Trivers, Paula Stockley, Susan S. Suarez, Peter Sutovsky, Vic Vacquier
Mariana . Wolfner, David Woolley, Chung-1 Wu, Nina Wedell, Joachim Wistu-
ba and especially Bob Montgomerie who kindly acred as referee and ediror.
We are indebred to Matthew Gage for his Foreword. We also wish to acknow-
ledge two good colleagues, Paul Ward from the University of Zurich, and Bjorn
Afzelius, both of whom passed away while this book was in preparation. For
technical and administrative assistance we are very grateful to Lisa Knight and
Caroline Smith. We are indebted to Marco Ferraguti for generously supplying
the phantasmagorical photomicrograph of a tubifex worm spermatozeugmata
for the cover. Andy Richford at Elsevier provided unstinting and enthusiastic
support, as always, for which we are very grateful. Finally, we would like to
thank the many wonderful colleagues and friends — who could not be included
in this book — for their discussion of *sperm biology” over the years, and in parti-
cular those spermatalogists that inspired us: Bjorn Afzelius, Romano Dallai and
Barrie Jamieson.




