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ABSTRACT. Livestock grazing in the shortgrass steppe of the Intermountain region of British Columbia may
have a negative impact on ground-nesting birds, but evidence of such an impact is lacking. We examined nest-
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Populations of North American grassland
birds have been declining at a greater rate than
any other bird group (Peterjohn and Sauer
1999, Sauer et al. 2008), and habitat loss and
degradation have been identi�ed as important
factors in this decline (Brennan and Kuvlesky
2005). Livestock grazing is one of the principal
land uses of grasslands, and has been shown
to alter the composition, structure, and func-
tionality of grassland habitats (Bock et al. 1993,
Fleischner 1994). These changes have been espe-
cially prevalent in the shortgrass grasslands of the
Intermountain region that are believed to have
evolved in the absence of large herds of bison
(Mack and Thompson 1982, Bock et al. 1993,
Gayton 2003, Yeo 2005, Harrison et al. 2010).
Given the signi�cance of these habitat changes,
grazing is expected to signi�cantly impact native
bird species occupying these rangelands.

Ground-nesting birds are likely to be most
affected by grazing because the vegetation fea-
tures on which they rely for nest substrate,
nest concealment, and foliar invertebrate food
sources are all potentially altered by the presence
of livestock (Fondell and Ball 2004, Sutter and
Ritchison 2005). However, the in�uence of graz-
ing on the productivity of ground-nesting birds
differs among species, depending on their nest-
ing behaviors and habitat preferences. Species
that rely on tall, robust vegetation cover for
nest concealment, e.g., Lesser Prairie-Chickens
(Tympanuchus pallidicinctus) and Upland Sand-
pipers (Bartramia longicauda; Derner et al.
2009), may be negatively affected by grazing
as dominant plant species shift from robust
bunchgrasses and shrubs to less robust, mat-
forming grasses and forbs and vegetation height
is reduced. These species may suffer increased
nest-predation rates due to reduced conceal-
ment of nest sites (Ammon and Stacey 1997,
Fondell and Ball 2004). Alternatively, species
that are not dependent on speci�c structural
features or that do not require overhead cover
(e.g., relying instead on crypsis) may not be
negatively affected by grazing-induced changes
in vegetation, e.g., Mountain Plovers (Chardrius
montanus) and Long-billed Curlews (Numenius
americanus; Derner et al. 2009).

Vesper Sparrows (Pooecetes gramineus) are one
of the most common and wide-ranging ground-
nesting species in western grasslands (Jones and
Cornely 2002), but breeding populations have
been declining throughout their range (Sauer

et al. 2008). Grazing-induced habitat changes
that have negatively affected other grassland
species (Bock et al. 1993, Saab et al. 1995,
Fondell and Ball 2004, Sutter and Ritchison
2005) could also affect Vesper Sparrows. Ves-
per Sparrows build well-concealed ground nests
under or at the base of vegetation (Jones and
Cornely 2002), and nest success is positively
associated with vegetation density (Wray and
Whitmore 1979). This suggests that Vesper
Sparrows rely on vegetation cover to conceal
their nests from predators and that reduced cover
caused by grazing may reduce their reproductive
success.

Harrison et al. (2010) found that graz-
ing dramatically altered many characteristics
of the plant community in the Cariboo-
Chilcotin region of British Columbia, Canada.
Ungrazed areas had taller vegetation domi-
nated by densely tufted or bunched-grass species
like bluebunch wheatgrass (Pseudoroegneria spi-
cata) and spreading needlegrass (Achnatherum
richardsonii). Such species are good indicators
of grazing pressure in this region because their
occurrence decreases with grazing and they
are collectively referred to as “decreasers” (see
Gayton 2003). With grazing, the dominant
species shifts to mat-forming grasses and forbs
like Kentucky bluegrass (Poa pratensis) and
yarrow (Achillea millefolium), collectively re-
ferred to as “increasers” because their occur-
rence increases with grazing in this region. Forb
cover and cover of bare ground and biocrust
(mosses and lichens) also increase with graz-
ing (Harrison et al. 2010). Whether a plant
is an “increasers” or a “decreaser” species de-
pends primarily on its palatability to grazers
and tolerance to repeated defoliation (Del-Val
and Crawley 2005). Previous studies have also
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Table 1. Descriptive statistics for vegetation measures known to increase (grazing-positive) or decrease
(grazing-negative) in occurrence under grazing pressure in the Cariboo-Chilcotin region of British Columbia
(Harrison et al. 2010), plus two physical (grazing-independent) measures (N = 125 nest site-random site
pairs).

Nest patches Random patches

Variable Mean 95% CL Range Mean 95% CL Range
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Table 2. AIC ranking of three sets of candidate models that predict Vesper Sparrow nest-site selection (used
vs. random), daily nest survival, and nestling condition as a function of variables measured at nest sites. Listed
are the �ve highest ranked models (out of eight), plus the null models.

Modela K b AICc
c � AICc

d wi
e

Nest-site selection
1. Used= grazing (-) 4 170.66 0.00 0.67
2. Used= grazing (-)+ physical 6 173.36 2.70 0.17
3. Used= grazing (+ ) + grazing (-) 6 174.64 3.98 0.09
4. Used= grazing (+ ) + grazing (-)+ physical 8 177.11 6.45 0.03
5. Used= (null) 2 177.34 6.67 0.02

Daily nest survival
1. Survival= biological+ temporal+ grazing (+ ) + grazing (-) 10 130.70 0.00 0.46
2. Survival= biological+ temporal+ grazing (-)+ physical 10 132.43 1.74 0.19
3. Survival= biological+ temporal+
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