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Factors affecting female space use
in ten populations of prairie chickens
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Abstract. Conservation of wildlife depends on an understanding of the interactions between animal
movements and key landscape factors. Habitat requirements of wide-ranging species often vary spatially,
but quantitative assessment of variation among replicated studies at multiple sites is rare. We investigated
patterns of space use for 10 populations of two closely related species of prairie grouse: Greater Prairie-
Chickens (Tympanuchus cupido) and Lesser Prairie-Chickens (1. pallidicinctus). Prairie chickens require large,
intact tracts of native grasslands, and are umbrella species for conservation of prairie ecosystems in North
America. We used resource utilization functions to investigate space use by female prairie chickens during
the 6-month breeding season from March through August in relation to lek sites, habitat conditions, and
anthropogenic development. Our analysis included data from 382 radio-marked individuals across a major
portion of the extant range. Our project is a unique opportunity to study comparative space use of prairie
chickens, and we employed standardized methods that facilitated direct comparisons across an ecological
gradient of study sites. Median home range size of females varied ~10-fold across 10 sites (3.6-36.7 km?),
and home ranges tended to be larger at sites with higher annual precipitation. Proximity to lek sites was a
strong and consistent predictor of space use for female prairie chickens at all 10 sites. The relative
importance of other predictors of space use varied among sites, indicating that generalized habitat
management guidelines may not be appropriate for these two species. Prairie chickens actively selected for
prairie habitats, even at sites where ~90% of the land cover within the study area was prairie. A majority of
the females monitored in our study (>95%) had activity centers within 5 km of leks, suggesting that
conservation efforts can be effectively concentrated near active lek sites. Qur data on female space use
suggest that lek surveys of male prairie chickens can indirectly assess habitat suitability for females during
the breeding season. Lek monitoring and surveys for new leks provide information on population trends,
but can also guide management actions aimed at improving nesting and brood-rearing habitats.
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INTRODUCTION

Effective management of wildlife populations
relies on understanding key relationships among
ecological resources, critical habitats, and species
occurrence (Boyce and McDonald 1999, Nielsen
et al. 2006, Aldridge and Boyce 2007, Aarts et al.
2008). Species with broad geographic ranges may
experience diverse ecological conditions across
natural gradients of climate and primary pro-
ductivity or across anthropogenic gradients of
landscape configuration and composition. Thus,
the spatial ecology of wildlife populations is
driven by environmental factors that interact
across space and time (Krebs 1985, Garshelis
2000, Miller and Hanham 2011). Relationships
between resource use and availability are often
assumed to be stationary across a species
distribution (Meyer et al. 1998, Boyce and
McDonald 1999), but growing evidence indicates
that demography and habitat requirements of
wildlife populations vary spatially (Wiens and
Milne 1989, Mitchell et al. 2001, Hagen et al. 2009,
McNew et al. 2011, 2013, Allen et al. 2014).
Effective conservation of a species with a broad
geographic range requires a detailed understand-
ing of resource use and links to landscape
features (Garshelis 2000).

Here, we investigate geographic variation in
the spatial ecology of two closely related species:
Greater Prairie-Chicken (Tympanuchus cupido)
and Lesser Prairie-Chicken (T. pallidicinctus; Fig.
1). Prairie chickens were widely distributed
upland gamebirds that have undergone major
range contractions following conversion of native
prairie habitats to rowcrop agriculture. Current
populations are highly fragmented, and popula-
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tion numbers continue to decline within the core
of their extant range (Hagen and Giesen 2005,
Johnson et al. 2011). Greater and Lesser Prairie-
Chickens are state-listed in different parts of their
ranges and are listed as Vulnerable by the
International Union for Conservation of Nature
(Hagen and Giesen 2005, Johnson et al. 2011,
BirdLife International 20134, b). Declines among
Greater Prairie-Chickens have left relict popula-
tions in portions of their historic range (Illinois,
lowa, Missouri, and Wisconsin), and small
populations are prone to deleterious effects of
inbreeding depression and loss of evolutionary
potential (Westemeier et al. 1998, Bellinger et al.
2003). In core areas of their current range,
populations of Greater Prairie-Chickens remain
large enough to support harvest in fall or winter
(Colorado, Kansas, Minnesota, Nebraska, North
and South Dakota).

Greater and Lesser Prairie-Chickens are a
closely related pair of sibling species (Drovetski
2002). Distributions are parapatric because the
two species are segregated by habitat for much of
their range, but they form mixed-species leks and
occasionally hybridize in a narrow contact zone
in northwestern Kansas (Bain and Farley 2002;
Fig. 1). Greater Prairie-Chickens occupy mesic
prairie habitats including tallgrass prairie,
whereas Lesser Prairie-Chickens occur in more
xeric habitats including prairies dominated by
mixed-grass, sand sagebrush (Artemisia filifolia),
or sand shinnery oak (Quercus havardii; Hagen
and Giesen 2005, Johnson et al. 2011). Both
species of prairie chickens are considered um-
brella species for native grasslands because they
have large space use requirements (Svedarsky et
al. 2000, Poiani et al. 2001, Hagen and Giesen
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