Preface

FIFTEEN years ago a curator of birds at a prominent museum asked me what
my next research would be. I told him I was thinking of studying Darwin’s
Finches, to which he replied **But I thought they had been done!"’ By this
he meant that all the species had been well characterized taxonomically, and
a comprehensive interpretation of their evolution had been published by
David Lack in 1947, extended by Robert Bowman in 1961, and incorpo-
rated into the fabric of modern, general, evolutionary theory (Mayr 1963).

In fact Lack’s admirable book had not solved all problems posed by the
finches (Wynne-Edwards 1947, Ratcliffe and Boag 1983), nor had Bow-
man’s monograph. A commentary on Lack’s book by Richards {1948, p.
84) had, by 1971, lost none of its freshness:

- - - Mr. Lack’s theories come out reasonably well, but there seems to be
a permanent dichotomy between those who find their zest in the natural
selection theory and those who cannot. The problem, for instance, of
whether certain specific characters (e.g. beaks of Geospizinae) are or are
not adaptive (vague term) is one involving studies of field populations,
genetics, and variation. It is a problem which might be largely solved by
teams of workers dealing for a number of years with a particularly fa-
vourable example. It is not one, I think, which can be settled in a four
months stay, even if supplemented by the examination of skins in muse-
ums. It is not, of course, that the beaks may not be adapted to different
uses, but that it is extremely difficult to prove that this is so 1o an extent
which affects the level of the population.

This book meets the challenge thrown down by Richards. It provides an
account, from long-term field studies, of ecological and evolutionary proc-
esses occurring in populations of Darwin’s Finches over a period of more
than a decade. It integrates these processes with the evolutionary patterns so
well described by Lack (1947) and Bowmitn (1961) to produce an explana-
tion for the evolution of the group as a whole. It then compares the adaptive
radiation of the finches with several other diverse groups of animals to see
how far the finches can be treated as a model of evolutionary diversification.

It would be false of me, however, to imply that [ studied Darwin’s
Finches specifically in order to meet Richards’ challenge. The book, and the
research that gave rise to it, had different origins, 1 chose to study the
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finches for two, quite different, reasons. The first arose from a confusion
about the significance of population variation. Leigh Van Valen had pro-
posed in 1965 that population variation in the size of such traits as the beaks
of birds is adaptive, in the sense that different variants in a population oc-
cupy slightly different ecological niches and experience slightly different
selective forces. He tested this idea with several comparisons involving,
among others, Canary Island, Azores Island, and European mainland sam-
ples of chaffinches (Fringilla coelebs) and blue tits (Parus caeruleus). In
general he found strong empirical support for the idea. His comparisons
were not the most logical, however, and when 1 performed the proper com-
parisons I found little evidence to support his views (Grant 1979a, 1979b).
Little or no evidence is not the same as contrary evidence, 5o to investigate
& more promising situation in which natural selection could be smudied, |
asked what are the most variable populations of birds that might be amena-
ble to ecological and behavioral field study? From David Lack’s book |
knew the answer: Darwin’s Finches.

The second reason sprang from a similar confusion conceming interspe-
cific competition. On the one hand, I had just completed a series of field
experiments which had demonstrated competition between species of ro-
dents {Grant 1972a). On the other hand, [ had taken a critical look at the
evidence for character displacement, that is, the tendency for differences
between ecologically similar species to be enhanced where they occur to-
gether as a result of natural selection having minimized competition be-
tween them (Brown and Wilson 1956); the evidence, including that for the
so-called classical case of character displacement, looked very weak (Grant
1972b). Therefore I was confronted with this dilemma: competition was a
demonstrable process in nature, now, but some of the best evidence for
competition as a historical process had crumbled; hence its importance in
contributing to the structure of communities was called into question. Since
the classical case of character displacement was invalid (Grant 1972h,
1975a), it was logical to turn attention to the classical case of character re-
lease. Character release refers to changes in the morphology and ecology of
a species apparently resulting from the absence of restraints from a compet-
itor species (Grant 1972b). The classical case involves two species of Dar-
win’s Finches on the Galdpagos Islands {(Brown and Wilson 1956).

Despite having two good reasons for'studying the finches, I might never
have begun research on them without the stimulus of a proposal from a pro-
spective postdoctoral Fellow, lan Abbott. He had developed a plan for de-
tecting the effects of interspecific competition among Darwin's Finches,
having been struck by the fact that Lack and Bowman had come to different
views about competition from examining the same material. We prepared a
research proposal and sought financial support. And here we ran into a prob-
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lem that confronts many research workers today. Funds are possible to ob-
tain, providing the project is good, if preliminary data can be marshaled to
show that the proposed project has a good chance of being successful. But
without funds, how could we get the preliminary data, 6000 miles from
home, 10 show this? We were very fortunate 1o be funded by the Faculty of
Graduate Studies and Research of McGill University, in what must have
been partly an act of faith. Had we not received the money we would prob-
ably have given up, as alternative prospects looked bleak. [ am grateful be-
yond measure for that initial support.

The first visit to Galdpagos in 1973 was an end in itself, and was domi-
nated by the fieldwork of lan and Lynette Abbott. That I have returned in
most years since is due to conversations with Tjitte de Vries, then a member
of the staff of the Charles Darwin Research Station on Isla Santa Cruz. At
the end of the first visit he pointed out that our work, conducted in the late
wet season and early dry season, should be repeated at the end of the dry
season when environmental conditions are so different. After I had followed
his advice, he persuaded me that no two years are alike, and our research
has continued ever since. The book grew out of this continuing research.,

I have had the good fortune to collaborate with several enthusiastic and
talented people: Ian Abbott, Lynette Abbott, Jamie Smith, Peter Boag, Lau-
rene Ratcliffe, Trevor Price, Dolph Schiuter, Lisle Gibbs, Stephen Milling-
ton, and my wife, Rosemary. They and I, variously, constitute the **we"
used frequently in this book. We have been ably assisted by David Ander-
son, Chris Chappell, Robert Curry, Phillip deMaynadier, James Gibbs, Fr-
ick Greene, Sylvia Harcourt, Margaret Kinnaird, William Johnson, Steven
Latta, Douglas Nakashima, Scott Stoleson, Jon Weiland, Michael Wells,
David Wiggins, Tom Will, my daughters Nicola and Thalia, and many
others to whom I can record my gratitude only collectively and anony-
mously.

Our research has been carried out with the permission and support of the
Direccién General de Desarrollo Forestal, Quito, Ecuador, the Servicio Par-
que Nacional Galdpagos, the Charles Darwin Foundation, and the Charles
Darwin Research Station, I must single out for special acknowledgment of
their considerable help, first Miguel Cifuentes, Intendente of S.P.N.G., and
second the directors of the Charles Darwin Research Station since 1973- Pe-
ter Kramer, Craig MacFarland, Hendrick Hoeck, Friedemann Kister, and
Giinther Reck. The research has been funded by the National Research
Council (Canada), the National Science Foundation (U.S.) and grants from
the Chapman Fund of the American Museum of Natural History, from
McGill University, and from the University of Michigan. As part of the
terms for receiving support from the National Science Foundation, I declare
that “*Any opinions, findings, and conclusions or recommendations ex-
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pressed in this publication are those of the author and do not necessarily re-
flect the views of the National Science Foundation,”

1 thank three groups for giving me the impetus to put my thoughts to-
gether on Darwin’s Finch evolution by inviting me to give series of lectures:
to Staffan Ulfstrand, Per Brinck, and the Nordic Ecology Council for the
opportunity to give seminars at the Universities of Uppsala and Lund in
Sweden in 1981; to Henry Hom and Robert May for the invitation to give
the MacArthur lectures at Princeton University in 1982; and to Chris Simon
and Ken Kaneshiro for the invitation to give the inaugural lectures of the
Hawaiian Evolutionary Biology Program at the University of Hawaii in
1984. The book was written while 1 was at the University of Michigan.
While preparing it 1 have been supported by a Fellowship from the J. S.
Guggenheim Foundation, [ was able to improve the book in a multitude of
ways, thanks to the many suggestions offered by lIan Abbott, Peter Boag,
Bob Curry, Lisle Gibbs, Trevor Price, Laurene Ratcliffe, Dolph Schluter,
Jamie Smith, and my wife, who read the manuscript. Bob Storer, Tom
Sherry, and Tracey Werner gave me help with certain sections. The photo-
graphs are my own except where otherwise credited, and [ am very grateful
to the many people who kindly supplied their photographs. Peter Boag, Bill
Clark, Eberhard Curio, Bob Curry, David Day, Tjitte de Vries, Nicola
Grant, Michael Harris, Cleveland Hickman Jr., Hendrick Hoeck, Friede-
mann Kdster, Yael Lubin, Doug Nakashima, Ake and Ulla Norberg, Roger
Perry, Fritz Pélking, Alan Root, Dolph Schiuter, Tom Sherry, Alan Simon,
Jamie Smith, Heidi Snell, and Tracey Wemer. Thalia Grant helped by
drawing Figures 2, 6, 14, 23, 30, 31, 74, 100, and 101, Bob Bowman and
Laurene Ratcliffe kindly supplied some sonagrams, and Margaret Madouse
and Tina Dzienis typed the manuscript. Finally, the research would never
have taken the direction it did, nor would the book have been written, if 1
had not had the enthusiastic companionship and support of my family.
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