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FIGURE 2. Current distribution of Greater and Gunnison Sage-Grouse in North America around the year 2000. 

Arizona border (Huey 1939, Fig. 1). Phillips et 
al. (1964) considered the range of sage-grouse 
in Arizona to be hypothetical. The history of 
sage-grouse in southern Utah (Griner 1939, 
Lords 1951, Beck et al. 2003), and by extension 
northern Arizona, is poorly understood, due to 
the small number of travelers and early changes 
in habitat associated with settlement (Brown and 
Lowe 1980, Miller and Eddleman 2001). Ras­
mussen (1941:267) suggested that livestock 
grazing in northern Arizona was so severe in the 
1870s and 1880s that the habitat was perma­
nently altered: ‘‘Like most lowland sagebrush 
areas in the Great Basin, the associated grass 
species have almost all been destroyed by indis­
criminate and unregulated grazing.’’ Recent his­
tory has shown populations continuing to recede 
northward. For example, two recently extirpated 
leks in southern Utah were only 30 km north of 
the Arizona-Utah border (N. L. McKee, pers. 
comm.). In addition, sage-grouse have been ex­

tirpated from formerly occupied areas in the 
southwestern corner of Utah (Fig. 1, 2). 

Current distribution. We estimated the area of 
current occupation of Greater Sage-Grouse to be 
668 412 km2 (Fig. 2), or approximately 56% of 
the presettlement distribution of potential habi­
tat. We did not quantify the respective distribu­
tions of the eastern and western subspecies (C. 
u. urophasianus and C. u. phaios, Aldrich 1946) 
because of the lack of a clear dividing line (Al­
drich and Duvall 1955) and the lack of genetic 
differentiation (Benedict et al. 2003). 

Although the apparent decline in area of oc­
cupation appears to be related to habitat conver­
sion and degradation (Braun 1998), specific ex­
planations and observations appear to be region­
al in nature. For example, in 1805 Lewis and 
Clark observed sage-grouse on both sides of the 
continental divide near Lemhi Pass in Idaho and 
Montana (Zwickel and Schroeder 2003); an area 
still occupied (Fig. 2). In contrast, Lewis and 
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Clark in 1805 (Zwickel and Schroeder 2003), 
Douglas in 1826 (Royal Historical Society 
1914), and Peale (1848) and Cassin (1978) in 
1841 observed many sage-grouse along the Co­
lumbia River in southern Washington, an area 
where they are now absent. 

The largest changes in sage-grouse distribu­
tion are in northern Oregon, Washington, and 
southern British Columbia (Fig. 2), mostly re­
lated to habitat conversion (Yocom 1956, Craw­
ford 1982, Schroeder et al. 2000). Population 
isolation and declines are primary reasons why 
sage-grouse in the area have been labeled a 
‘‘distinct population segment’’ for consideration 
as a threatened or endangered species by the 
U.S. Fish and Wildlife Service (Warren 2001). 
In British Columbia, Canada, sage-grouse were 
first recorded in 1864 near Osoyoos Lake, extir­
pated about 1918, translocated back into the area 
in 1958, and re-extirpated about 1966 (Campbell 
et al. 1989). A similar translocation effort into 
Sherman and Umatilla Counties of northern 
Oregon also was unsuccessful (Reese and Con­
nelly 1997). 

Greater Sage-Grouse have also declined in 
southern portions of the range and in arid areas. 
For example, habitat along the Snake River like­
ly supported sage-grouse in the past, but is al­
most completely unoccupied at present (Bean 
1941, Autenrieth 1981; Fig. 2). Observations 
during the mid-1800s indicated that many of the 
well-traveled areas close to the Snake River 
were dominated by sagebrush and little grass 
(Vale 1975). These areas are the lowest eleva­
tion and driest, and are the most likely to be 
developed or converted (Bunting et al. 2002). 
The only museum specimens collected �25 km 
from the Snake River were three specimens west 
of American Falls and another near Wilder, Ida­
ho; all were collected in 1933 or earlier (Fig. 1). 
This suggests that sage-grouse were extirpated 
close to the Snake River relatively early, perhaps 
prior to 1900. In addition, populations are ap­
parently continuing to recede from the Snake 
River and its tributaries (since Autenrieth 1981), 
indicating this may be a long-term trend. 

The current distribution (Fig. 2) indicates that 
remaining populations of sage-grouse are in­
creasingly isolated, often requiring transloca­
tions for support (Musil et al. 1993, Reese and 
Connelly 1997). Not only is the current range 
substantially smaller than the presettlement dis­
tribution of potential habitat (Fig. 1), but the cur­

rent range is smaller than it was 40 years ago 
(Aldrich 1963). In many areas, sage-grouse are 
found only along higher slopes and ridges, sep­
arated from adjacent populations by unoccupied 
valleys. 

GUNNISON SAGE-GROUSE 

Presettlement distribution of potential habitat. 
Potential habitat for the Gunnison Sage-Grouse 
includes 46 521 km2 distributed in central and 
southwestern Colorado, southeastern Utah, 
northwestern New Mexico, and northeastern Ar­
izona (Fig. 1, Young et al. 2000). Regional jour­
nals in 1849 (Simpson 1964) and 1880–1882 
(Bandelier 1966) did not mention sage-grouse 
but noted the prevalence of agriculture and the 
long history of settlement. After traveling be­
tween Santa Fe, New Mexico, and Fort Defi­
ance, Arizona, in 1849, Simpson (1964:108) 
stated ‘‘a more wretched country for game of 
every kind I have never seen than that we have 
been traversing since we left Santa Fe.’’ Neither 
Simpson (1964) nor Bandelier (1966) spent 
much time in potential sage-grouse habitat. 

Aldrich and Duvall (1955) included south­
eastern Utah, southwestern Colorado, and north-
central New Mexico in the past distribution; 
Young et al. (2000) also included the northeast­
ern corner of Arizona. Regardless of the exact 
presettlement distribution line, sage-grouse pop­
ulations appear to be receding from the southern 
portions of their previously occupied range. 
Sage-grouse in Colorado were found within 35 
km of Arizona as recently as 1961 (Rogers 
1964); they are currently more than 70 km away 
(Fig. 2). The only museum specimen from New 
Mexico was collected in 1874 near Tierra Ama­
rilla (Bailey 1928), and the last known Gunnison 
Sage-Grouse in New Mexico occupied the Tres 
Piedras area until 1908 (Bailey 1928) and the 
Chama area until 1912 (Ligon 1961). The Cha­
ma birds were along the Continental Divide, the 
highest-elevation sagebrush habitat in the area. 
Much of the potential sage-grouse habitat in 
New Mexico was considered marginal, but may 
have been occupied to the Arizona state line in 
the past (Ligon 1927, 1961). There are no pub­
lished observations of sage-grouse in northeast­
ern Arizona, or the area south of the San Juan 
River. 

Current distribution. The overall area for the 
current distribution of Gunnison Sage-Grouse 
was estimated to be 4787 km2 (Fig. 2), or ap­
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proximately 10% of the potential presettlement 
habitat (Fig. 1). Brown and Davis (1995) men­
tioned regional extirpations of sage-grouse as 
part of a long-term trend in the northward con­
traction of species formerly found in the south­
western United States and northwestern Mexico. 
This possibility is supported by the distribution 
of early sage-grouse specimens in New Mexico, 
including four sites in the southwestern corner, 
most of which have been dated to the Holocene 
or late Pleistocene. Specimens have been found 
in Hidalgo, San Juan, Dona Ana, Bernalillo, and 
Grant Counties (Howard and Miller 1933, How­
ard 1962, Rea 1980, Harris 1985, 1989). 

More than 400 Greater Sage-Grouse were 
captured in Wyoming, South Dakota, Washing­
ton, and Nevada between 1933 and 1969 and 
released in New Mexico, mostly in the Tres Pie­
dras area, but also in Rio Arriba County (Ligon 
1961, Reese and Connelly 1997). Although birds 
were observed as recently as 1989, the translo­
cation ultimately was unsuccessful. In 1976, 48 
Greater Sage-Grouse were translocated from 
Wayne to San Juan County, Utah, in the former 
range of Gunnison Sage-Grouse. Although the 
population persisted for many years, it now ap­
pears to be extirpated. It is not clear if the lack 
of success in these translocations was due to 
habitat considerations or the incorrect placement 
of Greater Sage-Grouse within the distribution 
of Gunnison Sage-Grouse. 

The core of the current distribution is near 
Gunnison, Colorado (Fig. 2; Braun 1995, Young 
et al. 2000). Although there are small, scattered 
populations to the west of Gunnison, including 
two on the Utah border, they are all at risk of 
extirpation (Braun 1995, Beck et al. 2003). In 
1971–1972 and 2000–2002, 71–81 Gunnison 
Sage-Grouse were translocated between Gunni­
son and Saguache Counties, Colorado. Remain­
ing populations in the region appear to be con­
tinuing to decline (Young et al. 2000). 

MISCELLANEOUS CONSIDERATIONS 

Sage-grouse were observed in southwestern 
Kansas during the 1870s (Goss 1883, 1886), 
west of Wilburton, Kansas, in the early 1930s, 
near Waynoka, Oklahoma, in 1902 (Tate 1923), 
and north of Beaver Creek in Cimarron County, 
Oklahoma, in 1910–1920 (Tate 1923, Fig. 1). 
The Beaver Creek observations were within 20 
km of Texas, the northeastern tip of New Mex­
ico, and the southeastern tip of Colorado. Nice 

(1931) reported that a specimen was collected in 
the region; however its existence has not been 
verified. Tate (1923:43) observed these sage-
grouse ‘‘strutting about, the sacs on their necks 
inflated and tails erect. . .  hissing and buzzing.’’ 
Although the details associated with this de­
scription are ambiguous and do not fit the ste­
reotypical descriptions of either sage-grouse 
species (Schroeder et al. 1999), these birds were 
hypothesized to be Gunnison Sage-Grouse due 
to their proximity to the established distribution 
(Young et al. 2000). Tate (1923) also differen­
tiated between sage-grouse and the two other 
grouse species present in the region, Lesser Prai­
rie-Chicken (Tympanuchus pallidicinctus) and 
Sharp-tailed Grouse, perhaps supporting the va­
lidity of the observations. 

The past presence of sage-grouse in south­
western Kansas–western Oklahoma has been 
considered hypothetical (Thompson and Ely 
1989), and observations have been attributed to 
erratic wanderings or mistaken identities (Ap­
plegate 2001). However, the number of distinct 
observations (at least five) and the fact that ob­
servations were in the same general area (Fig. 
1) supports the possibility that sage-grouse may 
have been resident in this area. However, their 
relationship with specific habitat types in the re­
gion is not clear. Sand sagebrush (A. filifolia) is  
the dominant shrub species in the region, but has 
an extensive distribution that includes many ar­
eas where sage-grouse have not been observed; 
in particular, the adjacent areas of eastern Col­
orado and the panhandle of Texas. Because of 
these contradictions, we did not attempt to de­
fine a presettlement distribution for potential 
sage-grouse habitat in regions dominated by 
sand sagebrush (Fig. 1). 

DISCUSSION 

Although our maps represent the presettlement 
distribution of potential habitat and the current 
distribution of sage-grouse, a distribution is dy­
namic due to factors such as habitat conversion 
or degradation, alteration of fire frequency, and 
climate change (Miller and Eddleman 2001). 
Some of these factors may explain changes in 
distribution (Brown and Davis 1995). Potential 
deficiencies with mapping are exacerbated by in­
accuracies in habitat data and differences in the 
timing of landscape alteration. For example, 
changes associated with settlement began in the 
southwestern United States as early as the 
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1600s, while widespread settlement in northern 
areas did not commence until the mid-1800s. 

Another challenge with mapping is that hab­
itat types can be difficult to define consistently 
over large regions. Although Girard (1937) and 
Patterson (1952) argued that the past distribution 
of sage-grouse was defined by the presence of 
sagebrush-dominated habitats, the quantity of 
sagebrush in a given habitat type is not always 
known or consistent. For example, some grass­
land habitats (fescue-wheatgrass, wheatgrass­
needlegrass, wheatgrass-bluegrass, grama-need­
legrass-wheatgrass; Kuchler 1985) may have a 
large component of sagebrush in some regions 
and virtually none in others. In addition, sage­
brush-dominated habitat types may lack sage­
brush in some areas, perhaps due to recent fires. 
Similar factors may influence the suitability of 
habitats with regard to trees such as juniper and 
pinyon pine (Connelly et al. 2000, Miller and 
Eddleman 2001, Oyler-McCance et al. 2001). 
Habitats characterized by an open tree canopy 
may support sage-grouse when the canopy is re­
duced, whereas habitats dominated by sagebrush 
may cease to support sage-grouse when the den­
sity and height of trees is increased; changes in 
the frequency of fire may have a fundamental 
influence in these processes (Miller and Eddle­
man 2001). 

A lack of data may make it difficult to know 
whether there is an absence of birds or whether 
there is inadequate documentation of existing 
birds. It is possible that Lewis and Clark (Moul-
ton 1986, 1987), Swainson and Richardson 
(1831), and Audubon (1960) failed to observe 
sage-grouse along the Missouri River, even 
though they were present. At the least, if sage-
grouse did occupy the Missouri watershed in 
eastern Montana and western North Dakota, 
their densities must have been low in areas vis­
ited by early explorers. A similar issue applies 
to southern portions of the distribution. The 
1912 extirpation of sage-grouse in New Mexico 
(Ligon 1961) suggests that changes in distribu­
tion occurred too early for adequate documen­
tation. Future examinations of regional habitat 
and habitat change should provide more insight 
into long-term changes in the distribution of 
sage-grouse. 

The locations of some observations and mu­
seum specimens were outside the perimeter we 
delineated for the presettlement distribution of 
potential habitat. There have been numerous ob­

servations of sage-grouse in areas outside big 
sagebrush-dominated habitats, particularly in 
Colorado, Kansas, Nebraska, Oklahoma, and the 
Dakotas. Because of these observations, and the 
large area involved, our distribution of potential 
habitat may be a conservative estimate of the 
total amount of area occupied in the past. 

The area currently occupied by sage-grouse is 
clearly smaller than would likely have been oc­
cupied in presettlement times. Declines in dis­
tribution have been noted throughout the twen­
tieth century (Hornaday 1916, Locke 1932, 
McClanahan 1940, Aldrich and Duvall 1955, 
Connelly and Braun 1997). The primary causes 
for the declines appear to be habitat degradation 
and conversion, including the adverse affects of 
cultivation, dams, fragmentation, reduction of 
sagebrush and herbaceous cover, resource ex­
traction, power lines, fences, expansion of in­
vasive plant species, changes in the fire regime, 
and issues related to the timing and intensity of 
livestock grazing (Connelly and Braun 1997, 
Braun 1998). Declining densities within core 
populations may also reduce the occupation of 
peripheral habitats. Hence, the declining distri­
bution may reflect degraded conditions within 
the currently occupied range. 

We believe these distribution maps are more 
accurate than earlier maps and that they allow 
digital comparisons of distribution with other 
spatial characteristics such as land ownership, 
habitat type, range condition, and fire frequency. 
They also eliminate habitats that are clearly not 
occupied by sage-grouse, such as forests. The 
acquisition of new information and reinterpre­
tation of existing information will allow these 
maps to be periodically evaluated and refined. 
Important considerations for future efforts 
should be differentiation among areas of varying 
population density and seasonal suitability. This 
differentiation will improve the understanding of 
spatial and demographic characteristics of sage-
grouse populations that are important in evalu­
ations of population viability. 

These digital maps will offer opportunities 
that were previously impractical. First, they will 
permit detailed examinations of habitat charac­
teristics, topography, weather, history, and man­
agement within the current distribution of sage-
grouse and within the presettlement distribution 
of potential habitat. Consequently, hypotheses 
concerning the effects of habitat alteration can 
be examined in relation to observed changes in 
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population distribution. Second, these maps can 
be used in evaluations of alternate habitat man­
agement strategies (Wisdom, Rowland, et al. 
2002, Wisdom, Wales et al. 2002). Third, they 
can provide a foundation for addressing infor­
mation needs (Knick et al. 2003). Finally, they 
will aid the production of a rangewide assess­
ment of the status and viability of sage-grouse 
in North America. 
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