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Habitat Relations

Social Composition of Destination Territories
and Matrix Habitat Affect Red-Cockaded
Woodpecker Dispersal
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JEFFREY R. WALTERS, Department of Biological Sciences, Virginia Tech, Blackshurg, VA 24061, USA

ABSTRACT We studied the influence of matrix habitats and destination territory social composition on
dispersal choices made by red-cockaded woodpeckers (Picoides borealis). We compared matrix habitats and
social conditions for 165 dispersals documented between 1995 and 2005 with similarly distanced destinations
that went unselected. We modeled data with discrete choice analysis methods, and ranked models using a
model selection approach. Model-averaged parameters indicated that juvenile female, and juvenile and helper
male red-cockaded woodpeckers dispersed across matrix forests with characteristics similar to those used for
breeding. Models differed for sex and social classes, but results generally indicated that birds chose not to
transit forests with greater densities of hardwood trees and young pines, and that dispersal was more likely to
occur across forests with more large diameter pine trees. Dispersers of both sexes also chose destinations
without non-breeding helpers that might present aggressive social challenges to dispersers, particularly males.
Juvenile females and helper males also preferred to disperse to territories that were currently occupied by
breeding woodpeckers. Previous studies documented the influence on dispersal of travel distance, natal area
social interactions and resources, and resources at dispersal destinations. Qur results extend factors that affect
dispersal movement to include matrix habitats traversed by dispersers and the social composition of
destination territories. As such, results have key implications for promoting population connectivity and
conservation management of endangered red-cockaded woodpeckers, as well as other resident territorial
birds. © 2011 The Wildlife Society.
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Information about dispersal is critical to understanding
population dynamics and evolutionary biology, and to de-
signing sound conservation strategies for endangered species
(Walters 2000, Clobert et al. 2001, Bullock et al. 2002).
Recent work focused on describing individual movements
and the evolutionary and ecological factors underlying dis-
persal patterns (Clobert et al. 2001). Reasons for dispersing
are evident (Lidicker 1962, Myers and Krebs 1971). By
moving away from natal areas, dispersers can access unsettled
or higher quality habitats with lower densities of conspecifics
(Kenward et al. 2001, Forero et al. 2002). Dispersal also
provides a means by which individuals address temporal
fluctuations in habitat quality (Travis and Dytham 1999),
and reduce chances of inbreeding as kin are redistributed on
the landscape (Pusey and Wolf 1996, Wheelwright and
Mauck 1998). Along with these benefits, individuals also
incur apparent and real costs to dispersal from novel habitats,
predators, resource limitations, and conspecific aggression
(Daniels and Walters 2000a).

Strategic dispersal choices can minimize risks and
maximize benefits (Johnson and Gaines 1990, Williams

Received: 15 December 2010; Accepted: 15 October 2011,
Published: 29 December 2011

VE-mail: keslerd@missouri.edu

and Rabenold 2005). Some resident birds make extensive
and repeated forays into the surrounding landscape to gather
information about potential choices before making informed
decisions about dispersal (Kesler and Haig 20074, &; Kesler
et al. 2010). Initial decisions about dispersal are thus likely
rooted 1n social and resource conditions of the natal area
(Stacey and Ligon 1991, Pasinelli and Walters 2002), as well
as conditions at dispersal destinations (Emlen 1982, Fischer
and Lindenmayer 2007, Schick et al. 2008). The matrix
habitats between natal areas and destinations also have the
potential to influence dispersal, especially for resident species
that make few inter-territory movements (Forsman et al. 1984,
Koenig and Dickinson 2004). Open habitat features, including
roads (Riley et al. 2006, Tremblay and St. Clair 2009), rivers
(Hayes and Sewlal 2004), and forest gaps (Creegan and
Osborne 2005), as well as the composition and orientation
of landscape features (Levey et al. 2005, Kuefler and Haddad
2006, With et al. 2006), have all been shown to affect animal
movements and population connectivity. Social conditions and
competition from conspecifics may also influence dispersal,
especially in populations of cooperatively breeding species
with a pool of non-breeding, adult helpers queuing for breed-
ing opportunities.

Dispersal of cooperatively breeding red-cockaded wood-
peckers (Picoides borealis) has received considerable attention.
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The bird is a long-term resident species occupying year-
round territories as individuals, pairs, or cooperatively breed-
ing groups (Walters 1990, Walters et al. 19924, Conner et al.
2001). Territories are centered on nesting and roosting
cavities, and breeders can be assisted by up to 5 delayed
dispersers, or helpers, most of which are male (Conner et al.
2001). Female red-cockaded woodpeckers typically disperse
as juveniles, and males either disperse from natal sites as
juveniles or remain on natal areas as helpers. Although both
sexes exhibit protracted dispersal distances, females generally
move farther (Walters et al. 1988, Walters et al. 19924,
Daniels and Walters 20004, Kesler et al. 2010). A genetic
component also affects dispersal distances, and resource and
social characteristics of the natal area affect decisions about
whether to disperse (Pasinelli and Walters 2002, Pasinelli
et al. 2004).

Recent investigations explored the influence of matrix
habitats on movement and dispersal for a range of taxa
(Stevens et al. 2006, Brudvig et al. 2009, Clark et al
2010), but empirical data are almost entirely absent from
the literature for birds (Walters 1998, Smith and Hellmann
2002; but see Castellon and Sieving 2006, Moore et al. 2008,
Coulon et al. 2010). Thus, we studied the influence of matrix
habitat composition and the social composition at destina-
tion terntories on dispersing red-cockaded woodpeckers. We
used dispersal records from a long-studied population, in
which nearly every bird was individually marked. We tested
for influence of forest stand characteristics in the matrix
areas between natal territories and dispersal destinations,
and studied whether dispersers were more likely to move
to occupied territories, and whether they avoided territories
with same-sex resident competitors.

STUDY AREA

We used data from censuses of a contiguous population of
red-cockaded woodpeckers at Fort Brageg Army Base
(79.302° E, 35.108° N), in the Sandhills region of south-
central North Carolina, USA. The area was characterized by
second-growth longleaf pine (Pinus pafustris) savanna, which
was described in detail previously (Department of Defense
2001). We used data from 2,274 individually marked red-
cockaded woodpeckers from 127 breeding territories with
known geographic coordinates. The vast majority of birds in
the study population were marked with individual-specific
color band combinations and continuously monitored since
1983, and all breeding territories were documented for the
study area. Methods for monitoring the population were
presented elsewhere (Walters et al. 1988, Zwicker and
Walters 1999). We restricted data geographically to move-
ments within the contiguous western Fort Bragg population,
where forest stand and territory social data were continuously
available. We temporally truncated dispersal data for red-
cockaded woodpeckers to include only dispersals between
1995 and 2005 to maintain relevance to landscape and
vegetation data collected in 2001 (forest stand data provided
by P. Wefel, Fort Bragg Forestry).

METHODS

Dispersals and Choice Sets

We used discrete choice analyses to compare chosen dispersal
destinations with unselected destinations. We identified red-
cockaded woodpeckers that dispersed as juveniles and helpers
in census records. As defined elsewhere (Conner et al. 1997),
we considered dispersals to be movements associated with
social status transitions from first year juvenile or after hatch
year helper on a natal territory, to breeder on a second
territory during the following season. We also considered
birds to have dispersed if they transitioned to new territories
where they held a dominant position, but did not breed, or
where they solitarily occupied vacant territories. We identi-
fied choice sets of territories that were available to each
disperser, which included the actual dispersal destination
and 4 unused destinations (see Cooper and Millspaugh
1999 for review of selecting choice sets). Unused destinations
were territories that were most similarly distanced from the
natal territory as the actual dispersal destination, and upon
which a same-sex breeding replacement was made during the
same time period as the observed dispersal event. Dispersing
woodpeckers occasionally re-occupy recently abandoned
territories so we also considered unoccupied territories as
potential dispersal destinations if they hosted breeding birds
within the 5 years prior to the observed dispersal (Doerr et al.
1989, Pasinelli et al. 2004).

Habitat Matrix and Social Composition

We used a geographic information system (GIS; ArcView
3.3 and Are GIS 9.0, Environmental Systems Research
Institute, Inc. [ESRI], Redlands, CA) to evaluate inter-
territory distances by calculating the length of a line linking
the centers of the origin and destination territories (geo-
graphic data provided by the Sandhills Ecological Institute,
Southern Pines, NC and Fort Bragg Endangered Species
Branch, Fort Bragg). We defined matrix habitats as forest
stands that intersected lines connecting dispersal origins with
used and unused destinations. We used the GIS to assess
forest stand composition in dispersal matrix habitat between
origin and destination territories. Forest stand variables
aligned with previously published metrics used for evaluating
red-cockaded woodpecker breeding habitat (Table 1). In
general, the birds require limited midstory vegetation, inter-
mediate densities of medium-sized and large pine trees, and
old-growth pines in at least low densities (Carter et al. 1983,
James et al. 1997, James et al. 2001, Walters et al. 2002,
U.S. Fish and Wildlife Service 2003). Matrix habitat data
included mean pine and hardwood tree densities in matrix
forest stands in each of 3 size classes that were previously
shown to affect breeding in red-cockaded woodpeckers
(10.2-25.4 cm dbh, 25.4-35.6 cm dbh, and >35.6 cm dbh;
Zwicker and Walters 1999, Walters et al. 2002). When
multiple stands comprised matrix habitats, we weighted
variable values by the proportion of the matrix line they
intersected. All measures were made using ArcView GIS
3.3 and ArcToolbox (ESRI, Redlands, CA), and X-Tools
extension (Oregon Department of Forestry, Salem, OR).
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