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Dispersal behavior is one of the fundamental 
features of an organism, and is a major deter- 
minant of many of the most basic patterns and 
processes characterizing organisms. For exam- 
ple, it plays a critical role in geographical dis- 
tribution, population structure, and population 
dynamics. Despite its importance, our knowl- 
edge of avian dispersal remains limited. Its char- 
acterization remains in many ways theoretical, 
in contrast to the other life history features of 
equal rank, fecundity and mortality, which have 
been well described empirically. In the past, a 
theoretical characterization of dispersal has been 
sufficient in developing basic theories of bio- 
geography, population genetics, and population 
dynamics. Recently, however, lack of informa- 
tion about dispersal has begun to limit progress 
on several biological fronts. In research on pop- 
ulation dynamics and structure, to the traditional 
closed population models have been added var- 
ious types of metapopulation models (Harrison 
1991, Stith et al. 1996) in which dispersal be- 
tween subunits is critical In conservation, where 
theory must be applied, inadequate knowledge 
of dispersal has been especially problematic. Ef- 
fects of habitat fragmentation and other changes 
to the landscape on population dynamics can not 

be predicted without a thorough knowledge of 
dispersal behavior (Kareiva 1990, Walters 
1998). Complex spatially-explicit population 
models have been developed to investigate pop- 
ulation dynamics in complex landscapes, but es- 
timation of the dispersal parameters that these 
models contain has been a contentious issue 
(Ruckelshaus et al. 1997, 1999, South 1999), 
largely because there is little empirical basis for 
estimation. The need for information about dis- 
persal behavior has never been greater. 

This was the incentive that compelled Peter 
Stacey and I to organize a symposium on avian 
dispersal behavior for the 115th meeting of the 
American Ornithologists’ Union held in Min- 
neapolis in August, 1997. The intent of the sym- 
posium was to increase awareness about the crit- 
ical need for and stimulate interest in studies of 
dispersal. The four papers that follow were de- 
veloped from presentations included in that sym- 
posium. Each addresses a different facet of dis- 
persal studies. Daniels and Walters examine the 
classic problem of the relationship between natal 
dispersal and inbreeding, and in the process pre- 
sent a data set including more than 600 natal 
dispersal records for female Red-cockaded 
Woodpeckers (Picoides borealis). There is a 
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critical need for empirical information about dis- 
persal like these data, and two of the five papers 
presented at the symposium that are not pub- 
lished here also provided such data. John Fitz- 
patrick, Glen Woolfenden, and Reed Bowman 
described the frequency of dispersal within and 
between habitat patches by Florida Scrub-Jays 
(Aphelocoma coerulescens) throughout the 
range of the species (Fitzpatrick et al. 1999). 
Emmanuelle Cam, Thierry Boulinier, and Etien- 
ne Danchin described breeding dispersal be- 
tween colonies and between cliffs within colo- 
nies in Black-legged Kittiwakes (Rissa tridac- 
tyla) (Cam et al. 1998, Danchin et al. 1998). 

The data presented in these studies were ob- 
tained through long-term monitoring of large 
numbers of color-marked birds. Such data are 
valuable, but in most cases it is difficult to ob- 
tain representative samples of dispersal by this 
method. The woodpeckers and jays are relative- 
ly sedentary, endangered, cooperative breeders 
whose limited distributions are accurately 
known. Kittiwakes are seabirds that are highly 
concentrated within a few small areas when 
nesting. For other avian species in which indi- 
viduals can not be located so conveniently, re- 
sighting of color-marked birds produces biased 
assessments of dispersal. Here, Koenig, Hooge, 
Stanback, and Haydock discuss this problem, 
and offer some solutions, drawing upon data 
from their long-term studies of yet another rel- 
atively sedentary cooperative breeder, the Acorn 
Woodpecker (Melanerpes formicivorus). In an- 
other presentation not published here, Charles 
Francis discussed the use of an additional tech- 
nique, analysis of band recoveries, for investi- 
gating dispersal patterns. 

Martin, Stacey, and Braun employ some of 
the methodologies suggested by Koenig et al. to 
measure natal recruitment within, and natal and 
breeding dispersal between, populations of 
White-tailed Ptarmigan (Lagopus Zeucurus) in- 
habiting discrete patches of alpine tundra in Col- 
orado. Specifically they studied multiple popu- 
lations and surveyed additional populations for 
marked birds, and employed radio-telemetry to 
track dispersing individuals. Here, Martin et al. 
show that the majority of new recruits to popu- 
lations are not natal birds, or even birds from 
nearby populations, but instead are individuals 
from distant populations, especially in the case 
of females. They argue that individual popula- 
tions are dependent on other populations for de- 

mographic rescue, and thus interact as a meta- 
population. They further argue that this situation 
may be common in birds. In another presenta- 
tion not published here, Peter Stacey discussed 
the appropriateness of metapopulation models of 
population dynamics for birds, emphasizing ap- 
plications in conservation and the critical need 
for empirical data on dispersal. 

In the final paper, Arguedas and Parker use 
genetic markers to examine gene flow between 
populations in migratory and sedentary forms of 
the House Wren (Troglodytes aedon and T. mus- 
c&s). They report that in this case migratory 
behavior is associated with greater gene flow. 
This paper exemplifies the development of in- 
creasingly variable genetic markers that enable 
increasingly fine resolution of population struc- 
ture, and thereby characterization of dispersal 
between populations. 

Another neglected aspect of dispersal behav- 
ior is its proximate control. In another presen- 
tation included in the symposium but published 
elsewhere, Alfred Dufty and James Belthoff re- 
ported on the hormonal changes associated with 
natal dispersal in Eastern and Western Screech- 
Owls (Otus asio and 0. kennicottii) (Dufty and 
Belthoff 2000). With the development of field 
techniques in behavioral endocrinology, the 
proximate control of dispersal promises to re- 
ceive increasing attention. 

Several themes indicative of critical needs in 
dispersal research emerged from the symposium. 
First, as discussed by Koenig et al., progress de- 
pends on improved methodologies. Radio-telem- 
etry, field endocrinology, and genetic markers 
are technologies that are especially critical. Sec- 
ond, more dispersal data are needed. Three of 
the papers provide data on dispersal events, one 
indirectly through genetic markers and two di- 
rectly through observations of marked individ- 
uals. Only one, however, provides data on dis- 
persal behavior. We know even less about how 
individuals move and interact with the landscape 
than we know about where they end up. Ad- 
vances in radio-telemetry technology remain the 
best hope for improving the quality and quantity 
of data on dispersal behavior, as the study by 
Martin et al. demonstrates. The third theme, ad- 
dressed in two of the papers, is use of dispersal 
data in evaluating alternative models of avian 
population structure. This work may well revo- 
lutionize views of avian populations. The fourth 
theme is the importance of dispersal information 



to conservation, and here knowledge of behavior 
during dispersal is especially critical. Dispersal 
behavior is relevant to general problems in con- 
servation. For example, relative sensitivity to 
habitat fragmentation may well depend on dif- 
ferences in dispersal behavior among species 
(Walters 1998). It is also relevant to specific 
problems. For example, dispersal behavior has 
been perhaps the most critical issue in preser- 
vation of populations of the Northern Spotted 
Owl (&ix occidentalis) (McKelvey et al. 1992). 

Dispersal behavior represents one of the re- 
maining frontiers of avian population biology. 
Those who participated in the symposium hope 
that their efforts might inspire others to contrib- 
ute to this important area of research. There is 
much work to be done, and it requires a wide 
variety of expertise. We hope that in the future 
ornithologists will focus their energy and intel- 
lect on dispersal just as they focused it on other 
parameters such as clutch size in the past. We 
look forward to the day when dispersal behavior 
pattern can be indicated along with clutch size 
in species accounts for birds of all sorts. 
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