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Abstract—Sage-grouse (Centrocercus minimus, C. urophasianus)
are dependent upon live sagebrush (Artemisia spp.) for all life
processes across their entire range. This paper describes habitats
used by sage-grouse as documented in the scientific literature. The
leaves of sagebrush are eaten by sage-grouse throughout the entire
year and comprise 99 percent of their winter diets. Spring (late
March through May) habitats are those with intermixed areas of
taller (40 to 80 cm) sagebrush with canopy cover of 15 to 25 percent
and taller (>18 cm) grass/forb cover of at least 15 percent. Sites used
for display have shorter vegetation, frequently few or only short
sagebrush plants, but with taller, more robust sagebrush within 100
to 200 m that is used for escape cover. Nesting cover mimics that
used overall during spring but with clumps of tall (>50 cm), dense
(about 25 percent) live sagebrush and abundant forbs (>10 to 12
percent cover). Early brood rearing areas are those within 200 m
(initial 3 to 7 days posthatch) to 1 km (up to 3 to 4 weeks posthatch)
of nest sites. Forbs and taller (>18 cm) grasses are important for
broods; forbs provide succulent foods, grasses provide hiding cover,
and the grass/forb mixture supports insects used by chicks. Summer
use areas are those with abundant succulent forbs with live, taller
(>40 cm), and robust (10 to 25 percent canopy cover) sagebrush
useful for cover. These areas continue to be used into fall when sage-
grouse move to higher benches/ridges where they forage on remain-
ing succulent forbs such as buckwheat (Eriogonum spp.) and switch
to more use of sagebrush leaves. Winter (early December to mid-
March) use areas are often on windswept ridges, and south to
southwest aspect slopes as well as draws with tall, robust live
sagebrush. Height (25 to 35 cm) of sagebrush above the surface of
the snow in areas used in winter is important, as is canopy cover (10
to 30 percent). Management of habitats used by sage-grouse should
initially focus on maintaining all present use areas. Practices to
enhance sagebrush habitats to benefit sage-grouse are reviewed, as
is the need to annually monitor sage-grouse numbers along with
systematic monitoring of the health of sagebrush ecosystems.

Introduction ____________________
Sage-grouse (Centrocercus minimus, C. urophasianus)

historically occurred in at least 16 States and three Cana-
dian Provinces (Aldrich 1963; American Ornithologists’ Union
1957; Johnsgard 1973). They have been extirpated in five
States and one Canadian Province (Braun 1998; Connelly
and Braun 1997) and their overall distribution has become
discontinuous (fig. 1). The changes in sage-grouse distribu-
tion have been attributed to loss, fragmentation, and degra-
dation of habitats (Braun 1995, 1998; Connelly and Braun
1997), and it is probable that at least one-half of the original
occupied area can no longer support sage-grouse (Braun
1998). Because of the reduced amount of available habitat,
sage-grouse abundance has also markedly decreased with
reported declines of 10 to 51 percent (Connelly and Braun
1997) and as much as 45 to 82 percent since 1980 (Braun
1998). The known decreases in distribution and abundance
have led to concern about stability of sage-grouse popula-
tions and the health of sagebrush ecosystems upon which
they depend. Petitions to list sage-grouse under the Federal
Endangered Species Act have been filed for northern sage-
grouse (C. urophasianus) and for Gunnison sage-grouse
(C. minimus).

Sage-grouse are dependent upon ecosystems with vast
and relatively continuous expanses of live, robust, taller
sagebrushes (Artemisia spp.) with a strong grass and forb
component. This dependency upon sagebrush, especially the
subspecies of big sagebrush (A. tridentata vaseyana, A. t.
wyomingensis,  A. t. tridentata), low sagebrush (A. arbuscula),
black sagebrush (A. nova), silver sagebrush (A. cana), and
three-tip sagebrush (A. tripartita), as well as a variety of less
apparent and abundant species, has been well documented
(Patterson 1952; reviews by Braun and others 1977 and
Connelly and others 2000a).  Since the early 1960s, the sage-
grouse/sagebrush relationship has focused attention by
Western States and Provinces on the need to maintain
healthy sagebrush-steppe communities over large expanses.
Guidelines for maintenance of sage-grouse habitats were
developed from the scientific literature (Braun and others
1977, completely revised by Connelly and others 2000a) and
promoted by the Western States Sage-Grouse Technical
Committee. The purpose of this paper is to present an over-
view of the habitat needs of sage-grouse based on the scien-
tific literature, identify the issues that affect maintainance
of useful habitats for sage-grouse, and discuss manage-
ment strategies to maintain, enhance, and restore habitats
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for sage-grouse. This paper draws extensively on the pub-
lished Guidelines to Manage Sage Grouse Populations and
Their Habitats (Connelly and others 2000a).

Habitat Overview ________________

Spring

Timing of spring breeding activities of sage-grouse is
dependent on elevation and amount of persistent snow
cover. Attendance at leks may start in early to mid-March or,
at higher elevations, in early April. Males may attend and
display at leks until late May but most display and mating
activities are greatly reduced by mid-May. Amount and
depth of snow cover greatly influence sage-grouse breeding
activities; thus, snow-free areas are important components
of spring habitat. Habitats used by sage-grouse during the
breeding period are those associated with foraging, leks,
escape, and nesting. Depending upon moisture regimes,
height of sagebrush in used habitats varies from 30 to 80 cm
with canopy cover from 15 to 25 percent (Connelly and others
2000a). Lek sites typically have low amounts of sagebrush
and appear relatively bare, but they may have extensive

cover of low grasses and forbs. Taller, robust live sagebrush
used as escape cover is normally within 100 to 200 m of active
leks. The average distance from a nest to the nearest lek
varies from 1.1 to 6.2 km, and the actual size of the breeding
habitat appears largely dependent on the migratory charac-
teristics of the sage-grouse population as well as distribution
of sagebrush cover with respect to lek location (Connelly and
others 2000a). Habitats selected for nesting are those with
abundant (15 to 30 percent canopy cover) live, taller (30 to 80
cm) sagebrush plants within a community with >15 percent
ground cover of taller (40 to 80 cm) grasses and forbs
(Connelly and others 2000a). Early brood-rearing habitats
(fig. 2) are normally those within 100 m to 1 km of nesting
sites, especially areas with high plant species richness,
moisture, and taller grasses and forbs (Connelly and others
2000a). Adult sage-grouse, while still foraging extensively
on leaves of live sagebrush, eat leaves and flower parts of
forbs during spring, as do chicks (Apa 1998; Drut and others
1994; Dunn and Braun 1986; Klott and Lindzey 1990).

Summer

Habitats used by sage-grouse in summer (early to mid-
June to mid to late September) are those that provide
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Figure 1—Historic and current distribution of sage-grouse (map prepared by M. A. Schroeder).
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adequate forage, especially succulent forbs, and cover useful
for escape. These habitats may include those used for agri-
culture, especially for native and cultivated hay production,
edges of bean and potato fields, as well as more typical
sagebrush uplands and moist drainages. Taller (>40 cm) and
robust (10 to 25 percent canopy cover) sagebrush is needed
for loafing and escape cover as well as a source of food. Grass
and forb ground cover can exceed 60 percent (hayfields).
Provided moisture is available through water catchments or
from succulent foliage, sage-grouse may be widely dispersed
over a variety of habitats during this period (Connelly and
others 2000a). As late summer approaches, there is move-
ment from lower sites to benches and ridges (fig. 3) where
sage-grouse forage extensively on leaves of sagebrush.

Fall

Fall (late September into early December) is a time of
change for sage-grouse from being in groups of hens with
chicks or males and unsuccessful brood hens to separation

into larger flocks frequently segregated by gender. Some
birds may continue to use lower riparian or hayfield habi-
tats, but there is movement onto higher, frequently north-
aspect slopes where succulent native forbs, such as buckwheats,
provide green forage. Use of sagebrush leaves for food be-
comes more common as does use of extensive stands (>20
percent canopy cover) of taller (>25 cm), live sagebrush
(Connelly and others 2000a). Movements can be slow but
there is a general shift toward traditional winter use areas
(Connelly and others 1988).

Winter

Flocks of sage-grouse are somewhat nomadic in early
winter but may remain within chosen areas for periods of
several weeks or more depending upon extent of snow cover
and depth (Beck 1977; Hupp and Braun 1989b). Sagebrush
height (>20 cm, but usually >30 cm, above the surface of the
snow) is important as is the robust (>10 to 30 percent canopy
cover) structure of live sagebrush (Connelly and others
2000a). Sage-grouse use a variety of sites in winter including
windswept ridges with open (10 to 20 percent canopy cover)
(fig. 4) stands of sagebrush to draws with dense (>25 percent
canopy cover) stands. Quality of the snow can be important
because sage-grouse are known to use snow roosts and
burrows (Back and others 1987). Aspect is also important
with south and southwest slopes most used in hilly terrain
(Hupp and Braun 1989b). Leaves of live, vigorous sagebrush
plants provide >99 percent of the foods eaten during the
winter period (early December until early to mid-March)
(Patterson 1952; Remington and Braun 1985; Wallestad and
others 1975). Generally, winter is a time of body mass gain
(Beck and Braun 1978), although severe winter conditions
over prolonged intervals can reduce the amount of area
available for foraging and cover (Beck 1977) and thus affect
body condition (Hupp and Braun 1989a). Overall movement
during winter may be extensive and home ranges can be
large (Connelly and others 2000a). As winter wanes, flocks
of sage-grouse move toward breeding areas that may be
immediately adjacent to or far distant from winter use areas
(Connelly and others 2000a).

Figure  3—Radio-tracking sage-grouse in high-elevation
summer range with a stand of mountain big sagebrush
in the background (photograph by J. W. Connelly).

Figure 2—Sage-grouse brood hen in good quality
Wyoming big sagebrush habitat, North Park,
Colorado (photograph by C. E. Braun).

Figure 4—Sage-grouse winter range in Wyoming big
sagebrush habitat in North Park, Colorado (photograph
by C. E. Braun).
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Issues _________________________
Decreases in distribution and abundance of sage-grouse

have been ascribed to a complexity of factors (Braun 1987,
1998; Connelly and Braun 1997). The three major causes,
(1) habitat loss (mostly permanent), (2) fragmentation (fre-
quently permanent but reversible at times), and (3) degrada-
tion (usually can be corrected), are generally accepted but
the latter two are poorly recognized and understood. Ex-
amples of permanent habitat loss include conversion of
sagebrush rangelands to agricultural crops, town and subdi-
vision developments, placement of power plants or surface
mines, and reservoir construction. Fragmentation of habi-
tats occurs with power lines, paved and other high-speed
road development (including maintenance and improve-
ment of farm roads), habitat-type conversion projects, fire,
or any permanent development that reduces the size of
existing habitat patches. Less understood are the impacts of
fences, seasonal use trails, oil and gas wells with surface
pipelines, noise, and so on. Some of these impacts can be
resolved and sage-grouse will reoccupy some formerly dis-
turbed areas (Braun 1987).

Distribution of habitat types useful to sage-grouse is also
important, as these species are habitat specialists using a
variety of areas within a larger landscape mosaic. Thus, not
only is the quantity of sagebrush habitats important, but
also the juxtaposition and quality of those habitats. All
sagebrush habitats are not equal in their acceptability to
sage-grouse, and location of areas used may affect sage-
grouse distribution. Size of habitat patches is important and
larger (>30 km2) is better than smaller, although the spatial
relationships of habitats for sage-grouse are not well under-
stood. Sage-grouse use a mosaic of habitats that is normally
present in sagebrush-steppe because of differences in soils,
moisture, topography, aspect, insect defoliation, wildfires,
and other factors. Sagebrush naturally regenerates as
overmature plants die and seedlings become established.
Use of the term “decadent” for sagebrush is generally inap-
propriate because it implies that sagebrush communities
are not dynamic with a variety of age classes from seedlings
to overmature. Since most sagebrush communities are resil-
ient and represent a continuum of age classes within a
mosaic of habitats, creation of “edge” to benefit sage-grouse
is rarely needed. Because of human activities, the presence
of too much edge (especially in straight lines) is more
common than too little edge and results in degradation of
sage-grouse habitats.

Sagebrush ecosystems have been managed through a
variety of treatments from domestic livestock grazing, me-
chanical and chemical clearing or thinning, to use of pre-
scribed fire (Braun 1998). Fire was a natural event in more
mesic sagebrush communities but was infrequent as demon-
strated by the lack of resprouting of big sagebrush, black
sagebrush, and low sagebrush. Fire was more common in
areas with three-tip sagebrush and silver sagebrush be-
cause both species resprout. Recent research suggests there
is little gain in forage production of grasses and forbs after
fire, because it can take longer than 30 years to return to
preburn conditions (Wambolt and others 2001).

Treatments of sagebrush communities have primarily
been conducted to benefit another treatment (livestock graz-
ing). Use of some treatments has led to plantings of exotic

grasses, invasion of areas by exotic plants, conifer invasion
of sagebrush habitats, and increased fire frequency. Many,
if not most, of these treatments have been applied to improve
rangelands for domestic livestock but have had negative
impacts on sagebrush communities and animals dependent
on them (Braun and others 1976). Further, successive treat-
ments have been applied to landscapes with little under-
standing of the cumulative effects that may impact both
sagebrush-dependent animals, such as sage-grouse, and the
overall health of the plant community. The impacts of natural
events such as periodic drought are further exacerbated by
human treatments of sagebrush communities. All of these
issues emphasize the need for active protection of habitats
presently used by sage-grouse as well as restoration of
habitats that formerly supported sage-grouse populations.

Sage-Grouse Habitat Management
Strategies ______________________

The objectives of habitat management to benefit sage-
grouse, in order of importance, should be (1) to protect and
maintain existing occupied habitats, (2) enhance existing
occupied habitats, (3) restore degraded habitats that still
receive some sage-grouse use, and (4) rehabilitate signifi-
cantly altered habitats that no longer support sage-grouse.
Strategies to accomplish these objectives should include:

• Vigorous suppression of wildfire.
• Reconsideration of any use of prescribed fire.
• Proper livestock management (including reconsidera-

tion of time of grazing, stocking rates, season of use, and
frequency of use).

• Use of nitrogen fertilizer, except in areas infested by
annual weeds.

• Mechanical chopping of sagebrush.
• Fence type and placement.
• Water management.
• Rehabilitation and restoration techniques discussed in

these proceedings.

At times, manipulation of some occupied sage-grouse
habitat may be necessary to enhance the overall quality of a
seasonal range. An example would be removing or reducing
some sagebrush canopy cover in known breeding habitat to
enhance a depleted understory. Removal of 57 percent of
sagebrush cover resulted in a significant decline in a sage-
grouse breeding population (Connelly and others 2000b) and
degradation of early brood-rearing habitat (Fischer and
others 1996). More recently, a wildfire that removed about
30 percent of the sagebrush cover in a breeding habitat
resulted in a 60 percent decline in sage-grouse nest success
(Connelly, unpublished data, 1998). Because of this infor-
mation and the fact that wildfires, drought, and insect
infestations cannot be predicted, any sagebrush removal
efforts should affect a relatively small portion of the occupied
habitat. Connelly and others (2000a) suggested that >80
percent of breeding and winter habitat with vegetative
characteristics necessary for productive sage-grouse habitat
should remain intact to adequately provide for the needs of
sage-grouse. However, an even greater percentage should
be protected if sage-grouse populations are declining or
the population status is unknown. All proposed habitat
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manipulations should carefully consider the current condi-
tion of habitat, status of the sage-grouse population, and
likely outcome of the vegetation treatment, including recov-
ery time necessary for the area to again provide adequate
habitat for sage-grouse nesting and early brood rearing.
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