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Preface

[he abjective of this book is to syithesize and explore current theory and prac
rice of molecular evolution and systematics focusing on bards. Chapeers are written
by active practitioners discussing current controversics, demonstr iting methods, re
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Ax indicaved by the tite, Awian Moleclar Evolution aird Sysiematics, studies of or

ganisnial phylogeny and of evolution at the malecular level have become closely
linked. This stems from widespread use of molecular characters that are believed to
be homolegs similar due w common descent] phylogenenic inference and from
reciprocal use of phvlogenetic trees in studying the evolunion and hypotheses of
homology for the characters themselves. The mutually informing nature of argan

vl and moelecular evolution () g, 1% s Zener il .|.|:|l'|','||!|_-_'\. to all of life and across
taonomie levels, This generalicy bodes well for the held, signitying shared re

seare i agenda for many evolutionary biologsts, m using analyses of molecular evo

lution to inform phylogenetic analyses and vice versa. Indeed, a great dieal has been
learned about the evolution of both erganisms and molecular sequences during the

past de adde 1 this tashaon,

However, all change ae the molecular Jevel 15 not so impervions to convergence,
natural selection, varving funcrional constraints, o chance events as to provide a
linear measure of the passage of time or of relatedness of taxa, e is increasingly clear
that evolution of some molecular characters can be as quirky and unigque tooind

vidual lineages as that seen for some phenotypic characters, The need to reconcile

evolutionary inferences across numerous maoled and phenotypic analyvses pres
ents biologists with both challenges and opportunities. Far exarmple, assessing dis

cord between molecular and morphological analyses challenges hiologists o pro-

vide well-corraborated phvlogenies based on both molecular and nonmoleculy
characters, and provides the apportunity to learn abour the different constraints on

change for different daca sers, Assessing discord between gene trees al 1l species trees
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FIGURE 1 Thagram indicaving the mutually informing natore ol Tiypestheses of arganismual phylogeny

indd processes of moleculir evelution.

provides the same challenge, as well as the opportunity to learn about potential
character divergence within and among populations prier to speciation. A degree
of uncoupling for evolutionary change across data sets can complicate recovery of
the actual phylogenetic pattern; however, chis veflects differences in evolutionary
processes operating at different levels of organization and on different characeer sets,
and an understanding of both process and pattern is key in a comprehensive view
ol evolution (Fig, 1),

Birds have long been a source of insight into the workings of narure. This may
be avributed, at least in part, to birds being both conspicucus and widespread, at-
Lracting numerous field observers. This has in wrn vielded detailed understanding
of many facets of avian behavior, distribution, and ecology. As an indication of the
historical role of ornithelogy, observations of birds ligure prominently in Arstotle’s
Ath-century BCE History of Anintals, in which he lays the groundwork for the even-
twal organization of biology into physiology, merphelagy, systematics, embryology,
ethology, and ccology. In the 13¢h century, Frederick 1 was an ardent nacural his-
torian of birds and falconer and pioneered a return to direct observations in seeking
explanations for the natural world, when nearly all others sought explanations in
the revealed word of the churches. Darwin’s observations of Anches on the Gala-
pagos Islands were vital in development of thought on evolution by means of natural
selection. In recent times, birds have been central to work in many fields relevamt
ro evolutionary biology, including studies of species formation and species defini-
tion; comparative morphology, physiology, and endocrinology; studies of mating
systems and reproductive strategies; roles of kinship in evolution; population and
comuuty ecology; effecs of environmental change and conservation strategivs
foor populations and species; and the roles of vicarance and dispersal in biogeogra-
phy, As 1 consequence, researchers undertaking new maolecular studies of birds have
available a wealth of background material on comparative avian biclogy to provide
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context and inform interpretation of the molecular findings. Thus, there is good
reason to be optimistic about the prospects for further insight into evolutionary
patrerns and processes to be gained from the continued study of birds.

This volume had its beginnings in the symposium “Avian Molecular Evolution”
held at the 113th stated mecting of the American Crenithologist’ Union, August
15=15, 19495 in Cincinnat, Othio, Six of the L'|1-I|‘|i‘T-Illl|J'-JI'~ (Edwards, McDonald,
Mindell, Quinn, Sheldon, Zink} gave presentations in the symposium, and subse-
quently, seven others were mvited to contribute chapters along with their collabor-
ators. As orgnizer and editor of this ook, | have attempted o seek some balance
n coverage of tpics, txa, and axonomic levels, However, this volume s not in-
tended to be encyelopedic in s coverage, being restricted by the current interests
and expertise of the various authors, Tt is my hope that ths vollumie will stimulate
inguiry and promoete understanding among researchers and students working in this
area, as well as provide specialists and nonspecialists alike with useful wopic reviews
and empirical examples,

The chaprers are divided into two sections: (1 Maolecular Sequences and Bvolu
tionary History in Birds and (1) Applying Phylogeny anel Populacion Genetics to
Braader lsues. Authors focusing an the evolution and utility of molecular markers
comsider current understanding of the evalution of the mitochondrial genome in
birds and closely related vertebrates (Quinn), the inherent difficulties and applica-
tions for muclear DNA microsatellires (McDonald and Poees), the applicability of
mitochondrial control region sequences to studies of population structure (Baker
and Marshall), and the range of nxonomic resolution for mitochondral cveo-
chrome b (Moore and DieFilippis). Investgators consider methodologeal issues in
systemarics and variously present new data and analyses of phylogeny for select spe
cies or populations of Charadriiformes, Apodiformes, and Passeriformes (Baker and
Marshall, Edwards, Sheldon and Whittingham, Zink); for species of Picitormes
iWoore and DeFilippis), Groformes (] lowde ¢ al), Pelecaniformes (Siegel
Causey), and ratites (Lee of ak; Cooper); and for Falconiformes, Strigiformes, An-

seriformes, Galliformes, Tiowix, Opisthocomus, and Phoericoprers (Mindell er al.].
Application af phylogeny and population genetics studies to broader issues include
an assessment of the relevance of population-level processes to phylogeny ar the
species-level and above (1 wards); vses of phylogenetic lypetheses i studying evio-
lution of behavior, morphology, and ecology (Sheldon and Whittingham): patterns
of peapraphic variation and their 11.,1rl'|1ri.|| ciruses (Zink); specianon ([oy er al.); ancl
palececology and conservation bialogy using PMA from extinet tasa (Looper],

All chapters have gone through a process of peer review, and 1am extremely
mateful to the following persans for insightful reviews of one or more chapters:
Marc W. Allard, Jeremy Austin, John M. Bates, Anthony H. Bledsoe, Scott V. Ed-
wards, Frank B3, Gall, Jolny Harshman, Peter Houde, Amaold G Kloge, Thoras 1
Kocher, Carey W, Krajewski, Mary C. McKirick, Axel Mever, William 5. Mooze,
Robert B. Payne, Richard O, Prum, Thomas W. Quinn, Frederick H. Sheldaon,
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Michael 1. Sorenson, Robert K. Wayne, and David F. Westnear, 1 thank Cyndy
s Parr for valuable assistance wn preparation of the index, and [ am graceful o
Jonathan Higgins for preparation of the cover illustration. Finally, 1 thank Margaret,
June, and Eugene Mindell for their constant support and encouragement, which
were instrumental in completion of ths project.




