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greater sage-grouse (Connelly et al.
2004), density-dependent models
appeared to more accurately describe
observed population trends (Garton
2005).

TABLE 2.—SUMMARY OF POPULATION
TRENDS FOR THE GUNNISON SAGE-
GROUSE 1

Finite
Population rate of
change
Rangewide ........ccoocoveviiiiiiiniciiceen, 1.049
Gunnison Basin .... 1.05
Pinon Mesa .............. 1.09
San Miguel Basin 0.9
Crawford .......cccc...... 0.999
Monticello ....cceevvivvecie e 0.99

1Values are the finite rate of change in the
population, where 1 is no change, numbers
less than 1 indicate a decline, and numbers
greater than 1 indicate an increase. The anal-
ysis is for 1995-2005 (data from Garton
2005).

Because we relied on the population
trend analyses conducted by Garton
(2005), we asked six peer reviewers to
evaluate the report. We received
comments from five of the reviewers,
three generally favorable towards the
report and its conclusions and two
expressing concerns regarding
limitations in the data sets,
assumptions, and/or analyses. For
example, one would have to assume that
habitat availability over time would
remain stable in order to conclude that
Gunnison sage-grouse numbers are
unlikely to experience a substantial
decline in the future. Also, while the
conclusions showed that the number of
males per lek remained relatively stable
over time, the proportion of leks on
which males were counted appeared to
have declined, which could be
indicative of an overall population
decline. In discussing the historic
distribution of Gunnison sage-grouse,
we concluded that much of the habitat
loss, and by inference population
decline, occurred prior to 1958.

It was also suggested that more
appropriate statistical tests would need
to be applied to come to any conclusion
about potential population trends and
that emphasis should be on an
independent analysis of each
geographically isolated population
because each population exhibits
independent population dynamics.
Population trend analyses were
conducted on a population basis (as
well as rangewide). However, to further
subdivide the data analyzed into smaller
units (ii.e. subpopulations) would have
compromised the statistical integrity of
the analysis due to small sample sizes.
There was concern expressed that

habitat loss over time was not accounted
for, that population declines would go
unnoticed, and that population trends
would appear far too optimistic.

An identical population trend
analysis was peer reviewed by the
Ecological Society of America in the
“Conservation Assessment of Greater
Sage-grouse and Sagebrush Habitats’
(Connelly et al. 2004). Additional
clarifying information regarding model
assumptions, the primary concern of the
peer reviewers, was provided by Garton
after the peer review was complete.
Based on this late submission, and after
careful review of the analysis, we
believe that Garton (2005) constitutes
the best currently available information.

Summary of Factors Affecting the
Species

Section 4 of the Act (16 U.S.C. 1533)
and regulations (50 CFR part 424)
promulgated to implement the listing
provisions of the Act set forth the
procedures for adding species to the
Federal lists. A species may be
determined to be an endangered or
threatened species due to one or more
of the five factors described in section
4(a)(1). As part of our analysis, we
chose, out of an abundance of caution,
not to rely on the Cerro Summit-
Cimarron-Sims Mesa and Poncha Pass
populations and the Dove Creek group
of the Monticello-Dove Creek
population for the longterm
conservation of the species because of
their small, isolated status. We also
determined that these populations do
not comprise a significant portion of the
Gunnison sage-grouse range. Therefore,
these populations/group were not
evaluated further for future threats.
Although we are not relying on these
populations/group for the longterm
conservation of the species, we
nonetheless believe that conservation of
these populations is worthwhile, and
we will continue to support and
encourage those efforts. However, we
analyze the threats applicable to the
remaining populations/group to
determine whether the species as a
whole meets the definition of threatened
or endangered.

The Service considers the foreseeable
future in Gunnison sage-grouse to be
between 30 and 100 years based on 10
Gunnison sage-grouse generations to 2
sagebrush habitat regeneration cycles.
This is consistent with our 12-month
finding for the greater sage-grouse (70
FR 2244). Because the Gunnison sage-
grouse has the same generation time and
occupies habitat similar to the greater
sage-grouse, we consider it prudent to
use the same definition for the
foreseeable future.

A. The Present or Threatened
Destruction, Modification, or
Curtailment of Its Habitat or Range

Data indicate that the Gunnison sage-
grouse was found in central and
southwest Colorado, southeast Utah,
northwestern New Mexico, and
northeastern Arizona prior to European
settlement (GSRSC 2005, modified from
Schroeder et al. 2004). Gunnison sage-
grouse currently occupy 4,719 sq km
(1,822 sq mi) in southwestern Colorado
and southeastern Utah (GSRSC 2005,
modified from Schroeder et al. 2004).
The following describes the issues
affecting Gunnison sage-grouse within
their current range.

Current Threats Due to Habitat
Fragmentation: Habitat fragmentation is
the separation or splitting apart of
previously contiguous, functional
habitat. Fragmentation of sagebrush
habitats has been cited as a primary
cause of the decline of sage-grouse
populations (Patterson 1952; Connelly
and Braun 1997; Braun 1998; Johnson
and Braun 1999; Connelly et al. 2000a;
Miller and Eddleman 2000; Schroeder
and Baydack 2001; Aldridge and
Brigham 2003; Connelly et al. 2004;
Schroeder et al. 2004). While sage-
grouse are dependent on interconnected
expanses of sagebrush (Patterson 1952;
Connelly et al. 2004), data are not
available regarding optimum or even
minimum sagebrush patch sizes
necessary to support sage-grouse
populations. In addition, there is a lack
of data to assess how fragmentation
influences specific sage-grouse life-
history parameters such as productivity,
density, and home range.

Oyler-McCance et al. (2001)
documented loss and fragmentation of
sagebrush vegetation in southwestern
Colorado. In a genetic study of
Gunnison sage-grouse populations,
Oyler-McCance et al. (2005) concluded
that gene flow among populations of
Gunnison sage-grouse is limited.

Notwithstanding the lack of
specificity on effects of fragmentation, it
is clear that as a whole, fragmentation
can have an adverse effect on sage-
grouse populations. The following
sections examine activities that can
contribute to habitat fragmentation to
determine whether they threaten
Gunnison sage-grouse habitat.

Conversion to Agriculture and Water
Development

In the mid-1800s, western rangelands
were converted to agricultural lands on
a large scale beginning with the series
of Homestead Acts in the 1800s (Braun
1998; Hays et al. 1998), especially
where suitable deep soil terrain and
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other than cheatgrass occur in some
populations but at levels that do not
cause a threat to the Gunnison sage-
grouse.

Fires can cause spread of weeds and
burn suitable sage-grouse habitat, but
also may be beneficial by rejuvenating
forbs and grasses and reducing
encroachment of native trees and
shrubs. Fire can be both beneficial and
detrimental depending on location, size,
and intensity and is not expected to be
a rangewide threat in the foreseeable
future. Although there has been low to
moderate levels of native tree and shrub
encroachment in nearly all the
populations, most likely as a result of
fire suppression, none of the
encroachment is great enough to cause
a documented threat to the Gunnison
sage-grouse at a rangewide level.

Although various factors discussed in
this section are believed to, or could
potentially be, impacting the
populations, these factors have not
caused significant declines in the
species rangewide. Thus, based on the
best scientific and commercial data
available, we have concluded that
destruction, modification, or
curtailment of its habitat or range does
not threaten or endanger the Gunnison
sage-grouse throughout all or a
significant portion of its range in the
foreseeable future.

Overutilization for Commercial,
Recreational, Scientific, or Educational
Purposes

Hunting

Studies suggest that recreational
hunting of sage-grouse may be
compensatory (i.e., harvest replaces
mortality that would have happened
otherwise due to causes such as
predation; or mortality is compensated
by increased productivity (Crawford
1982)), have no measurable effect on
sage-grouse densities (Braun and Beck
1996), or may be additive (i.e., harvest
adds more deaths per year to the total
otherwise attributable to other causes,
and is not compensated by increased
productivity (Zunino 1987; Connelly et
al. 2000a)). Johnson and Braun (1999)
concluded that harvest mortality may be
additive for sage-grouse if adult females
and young birds sustain the highest
hunting mortality within a population.
No studies have demonstrated that
regulated hunting is a primary cause of
widespread reduced numbers of greater
sage-grouse (Connelly et al. 2004).

Hunting of Gunnison sage-grouse is
regulated by the State wildlife agencies
(GSRSC 2005). Hunting in the Gunnison
Basin appears to have been
compensatory, as it had little if any

impact on the population (CDOW,
unpubl. lit. 2005g). However, sage-
grouse hunting was eliminated in the
Gunnison Basin in 2000 due to concerns
with meeting population objectives as
suggested in the Gunnison Basin
Conservation Plan (1997). It is not
known if hunting contributed to the
failure to meet these objectives. Hunting
has not occurred in the other Colorado
populations of Gunnison sage-grouse
since 1995 when the Pinon Mesa area
was closed (GSRSC 2005). Utah has not
allowed hunting since 1989. Both States
have committed to disallow hunting
until the species is no longer a
candidate for listing or no longer
federally-listed and will only consider
hunting if populations can be sustained
(GSRSC 2005). With this finding that
situation will no longer be applicable.
However, the Gunnison Basin Plan calls
for a minimum of 500 birds before
hunting will occur. Although that level
is substantially exceeded in the
Gunnison Basin, we believe the States
sensitivity to the status of the species
would preclude them from opening a
hunting season until at least a majority
of the populations have achieved such
a status. We do not anticipate hunting
to be opened in the foreseeable future in
the smaller populations, or in the near
future in the Gunnison Basin.
Furthermore, any hunting will be
restricted to only 5-10 percent of the
fall population, and will be structured
to limit harvest of females to the extent
possible (GSRSC 2005). Public input
will be considered when determining if
hunting seasons should be reinstated
(GSRSC 2005). We are not aware of any
studies or other data that demonstrate
that poaching (illegal harvest) has
contributed to Gunnison sage-grouse
population declines in either State.

Lek Viewing

The Gunnison sage-grouse is a newly
designated species, which prompts bird
watchers to view it for their “life lists”
and may lead to disturbance in
commonly known leks. Daily human
disturbances on sage-grouse leks could
cause a reduction in mating, and some
reduction in total production (Call and
Maser 1985). Boyko et al. (2004, as cited
in GSRSC 2005) determined that human
disturbance, particularly if additive to
disturbance by predators, could reduce
the time a lek is active, as well as reduce
its size by lowering male attendance.
Smaller lek sizes have been
hypothesized to be less attractive to
females, thereby conceivably reducing
the numbers of females mating there.
Disturbance during the peak of mating
also could result in some females not
breeding (GSRSC 2005). Lek viewing

might affect nesting habitat selection by
females (GSRSC 2005), as leks are
typically close to areas in which females
nest. If females move to poorer quality
habitat farther away from disturbed leks,
nest success could decline. If chronic
disturbance causes sage-grouse to move
to a new lek site away from preferred
and presumably higher-quality areas,
both survival and nest success could
decline. Whether any or all of these
have significant population effects
would depend on timing and degree of
disturbance (GSRSC 2005).

The BLM closed a lek in the Gunnison
Basin to viewing in the late 1990s due
to declining population counts which
were perceived as resulting from
recreational viewing activities, although
no scientific studies were conducted
(BLM, unpubl. lit. 2005i; GSRSC 2005).
A comparison of male counts on a
designated viewing lek versus male
counts on other leks in the general area,
show that the viewing lek’s counts
followed the same trend line as leks in
the rest of the area (GSRSC 2005). Lek
viewing protocols on designated leks
have generally been followed (GSRSC
2005). Two lek-viewing tours are
organized and led by UDWR per year in
the Monticello group without noticeable
effects (Guy Wallace, UDWR, pers.
comm. 2006). Data collected by CDOW
indicates that controlled lek visitation
also has not impacted greater sage-
grouse (GSRSC 2005).

Scientific Research

Gunnison sage-grouse have been the
subject of scientific research studies,
some of which included the capture and
handling of the species. Few, direct
mortalities have occurred during recent
studies and it does not appear that
research is having any significant
impacts on the sage-grouse (Apa 2004;
CDOW, unpubl. lit. 2005g). Most
research is conducted in the Gunnison
and San Miguel Basin populations; the
two largest populations. Based on the
available information, we believe
scientific research on Gunnison sage-
grouse is a relatively minor impact, with
only short-term effects to individuals in
localized areas.

Conclusion for Factor B

We have no evidence suggesting that
hunting has resulted in overutilization
of Gunnison sage-grouse. Future
hunting restrictions should adequately
conserve Gunnison sage-grouse. Based
on limited data it appears that lek
viewing has not affected the Gunnison
sage-grouse and lek viewing protocols
designed to reduce disturbance have
generally been followed. Scientific
research appears to be limited to short-
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term impacts of individuals in localized
areas and is not a rangewide threat. We
know of no overutilization for
commercial or educational purposes.
Thus, based on the best scientific and
commercial data available, we have
concluded that overutilization for
commercial, recreational, scientific, or
educational purposes does not threaten
or endanger the sage-grouse throughout
all or a significant portion of its range
in the foreseeable future.

C. Disease or Predation

Disease

Nothing has been published about the
types or pathology of diseases in
Gunnison sage-grouse. However,
multiple bacterial and parasitic diseases
have been documented in greater sage-
grouse (Patterson 1952; Schroeder et al.
1999). Some early studies have
suggested that greater sage-grouse
populations are adversely affected by
parasitic infections (Batterson and
Morse 1948). No parasites have been
documented to cause mortality in
Gunnison sage-grouse, but the
protozoan, Eimeria spp., which causes
coccidiosis, has been reported to cause
death (Connelly et al. 2004). Infections
tend to be localized to specific
geographic areas and no cases of greater
sage-grouse mortality resulting from
coccidiosis have been documented since
the early 1960s (Connelly et al. 2004).

Parasites also have been implicated in
greater sage-grouse mate selection, with
potentially subsequent effects on the
genetic diversity of this species (Boyce
1990; Deibert 1995). Connelly et al.
(2004) note that while these
relationships may be important to the
long-term ecology of greater sage-grouse,
they have not been shown to be
significant to the immediate status of
populations. However, Connelly et al.
(2004) have suggested that diseases and
parasites may limit isolated sage-grouse
populations such as most of the
Gunnison sage-grouse populations.
However, we have no evidence
indicating that bacterial or parasitic
diseases are affecting Gunnison sage-
grouse individuals or populations.

Greater sage-grouse also are subject to
a variety of bacterial, fungal, and viral
pathogens. The bacteria Salmonella
spp., has caused mortality in the greater
sage-grouse; the bacteria is apparently
contracted through exposure to
contaminated water supplies around
livestock stock tanks (Connelly et al.
2004). Other bacteria found in sage-
grouse include Escherichia coli,
botulism (Clostridium spp.), avian
tuberculosis (Mycobacterium avium),
and avian cholera (Pasteurella

multocida). These bacteria have never
been identified as a cause of mortality
in greater sage-grouse and the risk of
exposure and hence, population effects,
is low (Connelly et al. 2004). We have
no reason to expect that mortality and
exposure risk are different in Gunnison
sage-grouse.

West Nile virus (WNv; Flavivirus) was
first diagnosed in greater sage-grouse in
2003, and has been shown to affect their
survival rates. Experimental results,
combined with field data, suggest that a
widespread WNv infection could
negatively affect greater sage-grouse
(Naugle et al. 2004; Naugle et al. 2005).
Summer habitat requirements of sage-
grouse potentially increase their
exposure to WNv. Sage-grouse hens and
broods congregate in mesic habitats in
the mid- to late summer, thereby placing
them in the same potential habitats as
the WNv mosquito (Culex spp.), vector
when the mosquitoes are likely to be
active. Surface water sources that have
been created for agricultural, livestock,
and energy and mining activities may
increase the contact between sage-
grouse and the mosquito vector. To date,
WNv has not been documented in
Gunnison sage-grouse despite the
presence of WNv-positive mosquitoes in
all counties throughout their range
(Colorado Department of Public Health
2004; U.S. Centers for Disease Control
and Prevention 2004). Although WNv
may be a potential threat, the data
available to date suggest that it is not a
significant threat to Gunnison sage-
grouse.

Predation

Predation is the most commonly
identified cause of mortality in sage-
grouse (Bergerud 1988; Schroeder et al.
1999; Connelly et al. 2000b). The
composition and density of predator
communities can vary greatly across
space and time (Greenwood 1986;
Johnson et al. 1989; Sargeant et al. 1993;
Sovada et al. 1995). The effect of
predation on the demographic structure
and population fluctuations of
Gunnison sage-grouse is unknown will
depend on the composition of the
predator community, grouse population
levels, and habitat condition. In a study
of nesting Gunnison sage-grouse, Young
(1994) documented only 1 predation
event in 37 nesting attempts. Predation
on greater sage-grouse has been well
documented. Predators of adult greater
sage-grouse include coyotes (Canis
latrans), bobcats (Lynx rufus), weasels
(Mustela spp.), golden eagles, red-tailed
hawks (Buteo jamaicensis), Swainson’s
hawks (B. swainsoni), and ferruginous
hawks (B. regalis) (Hartzler 1974;
Schroeder et al. 1999; Schroeder and

Baydack 2001). Avian predators,
primarily corvids (Corvus spp.), were
major predators of greater sage-grouse
nests in Idaho (Autenrieth 1981) and
Washington (Vander Haegen 2002),
while ground squirrels and badgers
(Taxidea taxus) were major nest
predators in Wyoming (Patterson 1952).
Most mammalian predation is on eggs;
only coyotes and red foxes (Vulpes
vulpes) are likely to prey on all sage-
grouse life stages (GSRSC 2005). Young
(1994) found that the most common
predators of Gunnison sage-grouse eggs
were weasels, ground squirrels, coyotes,
and corvids. Most other raptor predation
of sage-grouse is on juveniles and older
age classes (GSRSC 2005).

Predation rates vary seasonally. The
period of highest mortality for yearling
and adult males occurs during the
lekking season, as they are very
conspicuous while performing their
mating display. Adult female greater
sage-grouse are most susceptible to
predators while on the nest or during
brood-rearing when they are with young
chicks (Schroeder and Baydack 2001).
Autenrieth (1981) concluded that
predation of eggs was the most
important population constraint in
Idaho at that time, and this appears to
be the case for Gunnison sage-grouse,
based on limited data (Young 1994).
Schroeder and Baydack (2001) suggest
that high variation in nest success may
be due to nest predators. Nest predation
may be higher, more variable, and have
a greater impact on small, fragmented
Gunnison sage-grouse populations
(GSRSC 2005).

The population viability analysis of
Gunnison sage-grouse (GSRSC 2005)
found that mortality of chicks and
breeding-age hens contributed
substantially to increasing the relative
probability of extinction because these
two groups contribute most significantly
to population productivity. Gregg et al.
(2003a, 2003b) found that chick
predation mortality in greater sage-
grouse ranged from 10 to 51 percent
from 2002-2003 on three study sites in
Oregon. The juvenile mortality rate,
during the first few weeks after
hatching, has been estimated to be 63
percent (Wallestad 1975 in Schroeder
and Baydack 2001). While chicks are
very vulnerable to predation during this
period, other causes of mortality, such
as weather, are included in this
estimate.

Female Gunnison sage-grouse with
nests that were predated nested in sites
with lower shrub density and lower forb
and grass cover (Young 1994). Habitat
alteration that reduces cover for young
greater sage-grouse chicks can increase
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the rate of predation on this age class
(Schroeder and Baydack 2001).

Increasing residential development
increases the likelihood that feral cats
(Felis domesticus) and dogs (Canis
domesticus) will be introduced into
local Gunnison sage-grouse populations.
Development also can contribute to
increased populations of predators (e.g.,
red foxes, American crows (Corvus
americanus)) that are frequently
associated with altered landscapes
(GSRSC 2005). Agricultural
development, landscape fragmentation,
and human populations have the
potential to increase predation pressure
by forcing birds to nest in marginal
habitats, by increasing travel time
through habitats where they are
vulnerable to predation, and by
increasing the diversity and density of
predators (Ritchie et al. 1994; Schroeder
and Baydack 2001; Connelly et al. 2004;
Summers et al. 2004). Where greater
sage-grouse habitat has been altered in
localized areas, the influx of predators
can limit populations (Gregg et al. 1994;
Braun 1998; DeLong et al. 1995;
Schroeder and Baydack 2001). Habitat
fragmentation and the resultant
predation increase may be a limiting
factor for the Gunnison sage-grouse
(Oyler-McCance et al. 2001).

Municipal solid waste landfills have
been shown to contribute to increases in
common raven populations (Knight et
al. 1993; Restani et al. 2001). Ravens are
known to prey on sage-grouse and have
been considered a restraint on sage-
grouse population growth in some
locations (Batterson and Morse 1948;
Autenrieth 1981). However, no studies
could be found that linked landfill
presence, common raven populations,
and sage-grouse population levels.

The effect of predation on the
fluctuations and viability of sage-grouse
populations has never been investigated
(Connelly and Braun 1997; Connelly et
al. 2000b; Schroeder and Baydack
2001). Research conducted to determine
survival and nest success in greater
sage-grouse concluded that predation
typically does not limit sage-grouse
numbers (Connelly and Braun 1997;
Connelly et al. 2000a; Connelly et al.
2000b; Wambolt et al. 2002). This
conclusion is supported by evidence
showing that predator removal does not
have long-lasting effects on sage-grouse
population size or stability over large
regions (Cote and Sutherland 1997;
Schroeder et al. 1999; Wambolt et al.
2002). For example, Slater (2003)
demonstrated that coyote control failed
to produce an effect on greater sage-
grouse nesting success in southwestern
Wyoming. In their review of literature
regarding predation, Connelly et al.

(2004) noted that only two of nine
studies examining survival and nest
success indicated that predation had
limited a sage-grouse population by
decreasing nest success. However, both
studies indicated that low nest success
due to predation was ultimately related
to poor nesting habitat. Connelly et al.
(2004) further noted that the idea that
predation is not a widespread factor
depressing sage-grouse populations is
supported by studies of nest success
rates, by the relatively high survival of
adult birds, and by the lack of an effect
on nesting success as a result of coyote
control.

In a study of 28 radio-collared
Gunnison sage-grouse in the Monticello
group, 11 birds died, but only 4 of these
could be attributed to predation by
coyotes or eagles (San Juan County
GSWG, unpubl. lit. 2005). However,
demographic studies of Gunnison sage-
grouse in the San Miguel Basin
population suggests, but does not
conclusively prove, that predation may
be affecting this population (CDOW,
unpubl. lit. 2005g). No information is
available for the other populations
considered.

Conclusion for Factor C

No rangewide or population level
impacts of bacterial, viral, fungal, or
parasitic diseases on Gunnison sage-
grouse have been reported, including
WNv. Predation is occurring at some
level in all populations, but we have no
evidence to suggest that it is a
population or rangewide threat to
Gunnison sage-grouse. Thus, based on
the best scientific and commercial data
available, we have concluded that
disease and predation do not threaten or
endanger the sage-grouse throughout all
or a significant portion of its range in
the foreseeable future.

D. The Inadequacy of Existing
Regulatory Mechanisms

Local Laws and Regulations

Approximately 43 percent of
occupied Gunnison sage-grouse habitat
is privately owned (GSRSC 2005).
Gunnison County and San Miguel
County, Colorado, are the only entities
that have ordinances within the species’
range that provide a level of
conservation consideration specifically
for the Gunnison sage-grouse or their
habitats on private land (Dolores County
2002; Mesa County, unpubl. lit. 2003;
Montrose County 2003). In 2001,
Gunnison County, Colorado developed
Land Use Resolutions (LUR) to be
consistent with the Memorandum of
Agreement (MOA) signed for the
Gunnison Basin Conservation Plan in

1998 (Gunnison County 2001). In the
MOA, Gunnison County agreed to

“* * * reasonably consider sage-grouse
conservation actions in its regulation of
land use * * *” and to implement the
Gunnison Basin Conservation Plan to
the best of their ability. The County is
attempting to utilize this LUR to
optimize sage-grouse conservation. In
2003, the LUR was revised slightly to
allow two houses on 35 acres rather
than one house without County review,
thereby increasing the housing density
that could occur in sage-grouse habitat.
In 2005, San Miguel County amended
its Land Use Codes to include
consideration and implementation, to
the extent possible, of conservation
measures for the sage-grouse when
considering land use activities and
development located in Gunnison sage-
grouse habitat (San Miguel County,
unpubl. lit. 2005). In addition to the
county protections, Gunnison County
has hired a Gunnison Sage-grouse
Coordinator and organized a Strategic
Committee to facilitate implementation
of conservation measures in the
Gunnison Basin under both the local
Conservation Plan and RCP. San Miguel
County has recently hired a Gunnison
Sage-grouse Coordinator for the San
Miguel Basin population. The efforts of
these two counties reflect positively on
their willingness to conserve Gunnison
sage-grouse.

Colorado State statute (C.R.S. 30—28—
101) exempts parcels of land of 14 ha
(35 ac) or more per home from
regulation, so county zoning laws in
Colorado can only restrict developments
with housing densities greater than one
house per 14 ha (35 ac). This situation
allows some parcels to be exempt from
county regulation and may negatively
affect some sage-grouse. However, we
have no data to indicate that this is
threatening individual populations or
individuals. We could find no data on
the precise threshold of the number of
acres per house that will affect
Gunnison sage-grouse.

Habitat loss is not regulated or
monitored in Colorado counties where
Gunnison sage-grouse occurs. Therefore,
conversion of agricultural land from one
use to another, such as native pasture
containing sagebrush converted to
another use, such as cropland, would
not normally come before a county
zoning commission.

We recognize that county or city
ordinances in San Juan County, Utah,
that address agricultural lands,
transportation, and zoning for various
types of land uses have the potential to
influence sage-grouse. However, we
were unable to obtain information
regarding the nature or extent of zoning
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efforts and their direct or indirect effects
on populations and habitats.

State Laws and Regulations

Colorado Revised Statutes, Title 33
Article 1 give CDOW responsibility for
the management and conservation of
wildlife resources within State borders.
Title 33 Article 1-101, Legislative
Declaration requires a continuous
operation of planning, acquisition, and
development of wildlife habitats and
facilities for wildlife-related
opportunities. The CDOW is required by
statute (C.R.S. 106—-7—-104) to provide
counties with information on
“significant wildlife habitat,” and
provide technical assistance in
establishing guidelines for designating
and administering such areas, if asked.
The CDOW also has authority to
regulate possession of the Gunnison
sage-grouse, set hunting seasons, and
issue citations for poaching. The
Wildlife Resources Code of Utah (Title
23) provides UDWR the powers, duties,
rights, and responsibilities to protect,
propagate, manage, conserve, and
distribute wildlife throughout the State.
Section 23-13-3 declares that wildlife
existing within the State, not held by
private ownership and legally acquired,
is property of the State. Sections 23-14—
18 and 23-14-19 authorize the Utah
Wildlife Board to prescribe rules and
regulations for the taking and/or
possession of protected wildlife,
including Gunnison sage-grouse.

Gunnison sage-grouse are managed by
CDOW and UDWR on all lands within
each State as resident native game birds.
In both states this classification allows
the direct human taking of the bird
during hunting seasons authorized and
conducted under State laws and
regulations. However, in 2000, CDOW
closed the hunting season for Gunnison
sage-grouse in the Gunnison Basin, the
only area then open to hunting for the
species. The hunting season for
Gunnison sage-grouse in Utah has been
closed since 1989. The Gunnison sage-
grouse is listed as a species of special
concern in Colorado and a sensitive
species in Utah providing heightened
priority for management (Gary Skiba,
CDOW, pers. comm. 2006; Guy Wallace,
UDWR pers. comm. 2006).

Easements that prevent long-term or
permanent habitat loss by prohibiting
development are held by CDOW,
UDWR, Natural Resources Conservation
Service (NRCS), NPS, and non-
governmental organizations (Table 3).
Some of the easements include
conservation measures that are specific
for Gunnison sage-grouse, while most
are directed at other species, such as big
game (GSRSC 2005). We are aware that

some of these easements do protect
existing sage-grouse habitat. However,
we do not have information on the
location or size of the easements with
sage-grouse specific conservation
measures and, therefore, cannot assess
their overall value to Gunnison sage-
grouse.

TABLE 3.—ACRES OF CONSERVATION

EASEMENTS BY POPULATION AND
PERCENTAGES OF OCCUPIED HABI-
TAT PROTECTED BY EASEMENTS
(GSRSC 2005)

Occupied
Population Nu;?:tr)eesr of habirt)at
(percent)
Gunnison Basin 26,145 4
San Miguel
Basin ............. 844 1
Monticello .......... 2,560 1
Pinon Mesa ....... 7,314 19
Crawford ........... 523 2

The CDOW has been gathering
information from landowners who may
be interested in signing up under the
CCAA referenced earlier in this
document. As of January 2006, 72
landowners owning 41,278 ha (102,000
ac) have expressed an interest in
enrolling their lands under the CCAA.

States regulate non-coal mining in the
United States. Colorado law (State
Statute Title 34, Article 32) contains
language intended to protect wildlife
resources through appropriate
reclamation and encourages
revegetation using native species. Utah
mining regulations (R647—4-110) allow
reclamation to wildlife resource use.

We are not aware of any conservation
measures implemented for potential oil
and gas development impacts to
Gunnison sage-grouse on private lands
underlain with privately-owned
minerals, which are regulated by the
Colorado Oil and Gas Conservation
Commission or the Utah Division of Oil,
Gas, and Mining. Colorado and Utah
have laws that directly address the
priorities for use of State school section
lands, which require that management
of these properties be based on
maximizing financial returns. We are
not aware of any conservation measures
established for Gunnison sage-grouse on
State school section lands other than a
request to withdraw or apply “no
surface occupancy” and conservation
measures from the RCP to four sections
available for oil and gas leasing in the
San Miguel Basin population (see Factor
A for further discussion). State school
section lands account for only 1 percent
of occupied habitat in Colorado and 1
percent in Utah so impacts may be

considered negligible. The UDWR does
not own any land within occupied
habitat in Utah. The CDOW owns 2
percent of the occupied habitat in
Colorado, with some management for
Gunnison sage-grouse on those lands.

Federal Laws and Regulations

Gunnison sage-grouse are not covered
or managed under the provisions of the
Migratory Bird Treaty Act (16 U.S.C.
703-712). Federal agencies are
responsible for managing 55 percent of
the total Gunnison sage-grouse habitat
(GSRSC 2005). The Federal agencies
with the most sagebrush habitat are
BLM, an agency of the Department of
the Interior, and USFS, an agency of the
U.S. Department of Agriculture. The
NPS in the Department of the Interior
also has responsibility for lands that
contain sage-grouse habitat.

About 42 percent of occupied habitat
is on BLM-administered land (GSRSC
2005). The Federal Land Policy and
Management Act of 1976 (FLPMA) (43
U.S.C. 1701 et seq.) is the primary
Federal law governing most land uses
on BLM-administered lands. Section
102(a)(8) of FLPMA specifically
recognizes wildlife and fish resources as
being among the uses for which these
lands are to be managed. Regulations
pursuant to FLPMA and the Mineral
Leasing Act (30 U.S.C. 181 et seq.) that
address wildlife habitat protection on
BLM-administered land include 43 CFR
3162.3—1 and 43 CFR 3162.5-1; 43 CFR
4120 et seq.; 43 CFR 4180 et seq.

Resource Management Plans (RMPs)
are the basis for all actions and
authorizations involving BLM-
administered lands and resources. They
establish allowable resource uses;
resource condition goals and objectives
to be attained; program constraints and
general management practices needed to
attain the goals and objectives; general
implementation sequences; and
intervals and standards for monitoring
and evaluating the plan to determine its
effectiveness and the need for
amendment or revision (43 CFR 1601.0—
5(k)).

The RMPs provide a framework and
programmatic guidance for activity
plans, which are site-specific plans
written to implement decisions made in
a RMP. Examples include Allotment
Management Plans that address
livestock grazing, oil and gas field
development, travel management, and
wildlife habitat management. Activity
plan decisions normally require
additional planning and National
Environmental Policy Act (NEPA)
analysis. Within the Gunnison Basin
population 56 percent of the BLM
allotment acreage in occupied habitat
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currently has Gunnison sage-grouse
habitat objectives incorporated into the
allotment management plans (BLM,
unpubl. lit. 2005h). Rangewide, only 20
percent of BLM grazing allotments have
thus far incorporated Gunnison sage-
grouse conservation measures and/or
habitat objectives into the allotment
management plans or in permit
renewals.

On November 16, 2004, BLM
Instruction Memorandum (IM) 2005—
024 transmitted information to all BLM
field and Washington Office officials
regarding the development of a National
BLM Sage-grouse Habitat Conservation
Strategy for BLM-administered lands.
This strategy is described as the
framework to address the conservation
of sage-grouse and risk to sagebrush
habitats on lands and activities
administered by BLM. It commits BLM
to work with States and local interests
on this issue. The IM instructed BLM
State Directors to develop a process and
schedule to update deficient RMPs to
adequately address sage-grouse and
sagebrush conservation needs. The BLM
has developed a process to update RMPs
in Colorado, and has notified the
Service of general timeframes for RMP
updates but specific deadlines have not
been provided. The BLM continues to
update applicable RMPs and activity
plans.

The BLM has regulatory authority for
oil and gas leasing, as provided at 43
CFR 3100 et seq., and they are
authorized to require stipulations as a
condition of issuing a lease. The BLM’s
planning handbook has program-
specific guidance for fluid minerals
(which include oil and gas) that
specifies that RMP decisions will
identify restrictions on areas subject to
leasing, including closures, as well as
lease stipulations (BLM 2000). The
handbook also specifies that all
stipulations must have waiver,
exception, or modification criteria
documented in the plan, and notes that
the least restrictive constraint to meet
the resource protection objective should
be used (BLM 2000). The BLM has
regulatory authority to condition
“Application for Permit to Drill”
authorizations, conducted under a lease
that does not contain sage-grouse
conservation stipulations (BLM 2004).
Also, o0il and gas leases have a 200 m
(650 ft) stipulation, which allows
movement of the drilling area by that
distance (BLM 2004). The BLM states
that many of their field offices work
with the operators to move a proposed
drilling site farther or justify such a
move through the site-specific NEPA
process (BLM 2004).

For existing oil and gas leases on BLM
land in occupied Gunnison sage-grouse
habitat, oil and gas companies can
conduct drilling operations if they wish,
but always subject to permit conditions.
The BLM has stopped issuing new
drilling leases in occupied sage-grouse
habitat in Colorado at least until the
new RMPs are in place. All occupied
habitat acreages in the Crawford Area
and Gunnison Basin populations are
covered by this policy. However, leases
already exist in 17 percent in the Pifion
Mesa population, and 49 percent in the
San Miguel Basin population.

The oil and gas leasing regulations
authorize BLM to modify or waive lease
terms and stipulations if the authorized
officer determines that the factors
leading to inclusion of the term or
stipulation have changed sufficiently to
no longer justify protection, or if
proposed operations would not cause
unacceptable impacts (43 CFR 3101.1—
4). The Service has no information
indicating that the BLM has granted a
significant number of waivers of
stipulations pertaining to the Gunnison
sage-grouse and/or their habitat.

The Energy Policy and Conservation
Act of 2000 included provisions
requiring the Secretary of the
Department of the Interior to conduct a
scientific inventory of all onshore
Federal lands to identify oil and gas
resources underlying these lands and
the nature and extent of any restrictions
or impediments to the development of
such resources (U.S.C. Title 42, Chapter
77, section 6217(a)). On May 18, 2001,
the President signed Executive Order
13212—Actions to Expedite Energy-
Related Projects (66 FR 28357, May 22,
2001), which states that it is the
Administration’s policy that the
executive departments and agencies
shall take appropriate actions, to the
extent consistent with applicable law, to
expedite projects that will increase the
production, transmission, or
conservation of energy. The Executive
Order specifies that this includes
expediting review of permits or taking
other actions as necessary to accelerate
the completion of projects, while
maintaining safety, public health, and
environmental protections. The BLM
has responded to these declarations
with the issuance of several IMs to their
staff that may influence sage-grouse
conservation during these actions,
including providing guidance for
planning relative to oil and gas
operations and focusing efforts for
resource recovery in seven areas, two of
which are within Gunnison sage-grouse
habitats (IM 2003-137, April 3, 2003; IM
2003-233, July 28, 2003; IM CO-2005—
038, July 12, 2005).

The BLM regulatory authority for
grazing management is provided at 43
CFR part 4100 (Regulations on Grazing
Administration Exclusive of Alaska).
Livestock grazing permits and leases
contain terms and conditions
determined by BLM to be appropriate to
achieve management and resource
condition objectives on the public lands
and other lands administered by BLM,
and to ensure that habitats are, or are
making significant progress toward
being, restored or maintained for BLM
special status species (43 CFR
4180.1(d)). The State or regional
standards for grazing administration
must address habitat for endangered,
threatened, proposed, candidate, or
special status species, and habitat
quality for native plant and animal
populations and communities (43 CFR
4180.2(d)(4) and (5). The guidelines
must address restoring, maintaining or
enhancing habitats of BLM special
status species to promote their
conservation, as well as maintaining or
promoting the physical and biological
conditions to sustain native populations
and communities (43 CFR 4180.2(e)(9)
and (10). The BLM is required to take
appropriate action not later than the
start of the next grazing year upon
determining that existing grazing
practices or levels of grazing use are
significant factors in failing to achieve
the standards and conform with the
guidelines (43 CFR 4180.2(c)). The BLM
agreed to work with their resource
advisory councils to expand the
rangeland health standards required
under 43 CFR part 4180 so that there are
public land health standards relevant to
all ecosystems, not just rangelands, and
that they apply to all BLM actions, not
just livestock grazing (BLM Manual
180.06.A). Both Colorado and Utah have
resource advisory councils. Since
Gunnison sage-grouse habitats are a
special status species, these standards
will specifically address the habitat
requirements of the Gunnison Sage
Grouse and help to minimize any
threats and improve existing habitats.

On December 8, 2003, BLM issued a
proposed rule (68 FR 68452) to modify
the current grazing management
regulation in two ways: (1) It provides
that assessment and monitoring
standards are needed to support a
determination that livestock grazing
significantly contributes to not meeting
a standard or conforming with a
guideline; and (2) it requires BLM to
analyze, formulate and propose
appropriate action within 24 months of
the determination rather than before the
start of the next grazing year.

In signing the RCP (GSRSC 2005),
BLM has agreed to follow
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recommendations for conservation
efforts addressing the effects of grazing,
oil and gas development and other
threats, within the constraints of
existing laws, policies, regulations, and
management plans, and while
considering the needs or implications to
other species and multiple uses. It will
take time for BLM to address the time
requirement necessary to revise and
formally incorporate Gunnison sage-
grouse conservation measures and
habitat objectives in all of their RMPs
through a rulemaking. In the meantime,
the Colorado Office of the BLM issued
IM CO-2005-038, which provides an
interim policy to implement the RCP.
The IM directs that the RCP guidance
and strategies be applied through site-
specific analysis consistent with NEPA
for all projects or actions in Gunnison
sage-grouse habitat. For surface
disturbing activities such as oil and gas
development the IM directs BLM staff to
work with the operator to minimize
habitat loss and fragmentation.
Moreover, if the local conservation
plans for each population have
additional measures that address local
conditions the IM directs BLM staff to
consider if they are more effective than
guidance in the RCP and, if so, to
implement them. Full implementation
of the RCP, according to the IM, will
occur as guidance and strategies are
considered and analyzed during RMP
revisions and/or amendments. These
actions will contribute to the
conservation of the Gunnison Sage
Grouse and help to minimize any
potential threat from activities on
Federal lands in the Gunnison’s range.

The USFS has management authority
for 10 percent of the occupied Gunnison
sage-grouse habitat (GSRSC 2005).
Management of Federal activities on
National Forest System lands is guided
principally by the National Forest
Management Act (NFMA) (16 U.S.C.
1600-1614, August 17, 1974, as
amended. The NFMA specifies that all
National Forests must have a Land and
Resource Management Plan (LRMP) (16
U.S.C. 1600) to guide and set standards
for all natural resource management
activities on each National Forest or
National Grassland. The NFMA requires
USF'S to incorporate standards and
guidelines into LRMPs (16 U.S.C. 1600).
This has historically been done through
a NEPA process, including provisions to
manage plant and animal communities
for diversity, based on the suitability
and capability of the specific land area
in order to meet overall multiple-use
objectives. The USFS planning process
is similar to that of BLM.

The 1982 NFMA implementing
regulation for land and resource

management planning (1982 rule, 36
CFR part 219), under which all existing
forest plans were prepared, requires
USFS to manage habitat to maintain
viable populations of existing native
vertebrate species on National Forest
System lands (1982 rule, 36 CFR
219.19). A new USFS planning
regulation was promulgated on January
5, 2005 (70 FR 1023). Under the new
regulation a desired condition
description and guidelines will be
provided, rather than a set of
prescriptive standards that apply to
projects. Planning, and decisions for
projects and activities, will address site-
specific conditions and identify
appropriate conservation measures to
take for each project or activity.

Under the new regulation, the
purpose of forest plans is to establish
goals and to set forth guidance to follow
in pursuit of those goals. The rule calls
for five components of plans: Desired
conditions; objectives; guidelines;
suitability of areas; and special areas (36
CFR 219.7(a)(2)). The rule states that
these components are intended to
provide general guidance and goals or
other information to be considered in
subsequent project and activity
decisions, and that none of these
components are commitments or final
decisions approving projects and
activities (36 CFR 219.7(a)(2)). Approval
of a plan, plan amendment, or plan
revision comprised of these five
components may be categorically
excluded from NEPA documentation (36
CFR 219.4(b)).

The new regulation requires plans to
provide a framework to contribute to
sustaining native ecological systems by
providing ecological conditions to
support diversity of native plants and
animal species in the plan area (36 CFR
219.10 (b)). Ecosystem diversity is
described as being the primary means
by which a plan contributes to
sustaining ecological systems (36 CFR
219.10 (b)), and USFS states that this
focus is expected to conserve most
species. The regulation defines species-
of-concern as “Species for which the
Responsible Official determines that
management actions may be necessary
to prevent listing under the Endangered
Species Act” (36 CFR 219.16).

For each unit of the National Forest
System, the transition period for the
new regulation is 3 years (36 CFR
219.14). A document approving a plan
developed, revised, or amended using
the new regulation must include a
description of the effects of the plan on
existing permits, contracts, or other
instruments implementing approved
projects and activities (36 CFR 219.8(a)).

The Gunnison sage-grouse is
designated as a USFS sensitive species
in Region 2 (Colorado) and Region 4
(Utah), thereby ensuring and enhancing
the management awareness of the
species under the new planning rule.
The forests within the range of sage-
grouse provide important seasonal
habitats for the species, particularly the
Grand Mesa, Uncompahgre, and
Gunnison National Forests. While the
1982 planning regulation, including its
provision for population viability, was
used in the development of the existing
Forest Plans, no information has been
provided regarding specific
implementation of the above new
regulations and policies for the
Gunnison sage-grouse. However, any
agency action taken under the new
planning rule will require consideration
of Gunnison Sage Grouse habitat.

We did not receive information from
the USFS on whether habitat objectives
and conservation measures have yet
been incorporated into grazing
allotments and whether local
conservation plan sage-grouse habitat
objectives and conservation measures
have been incorporated into Forest
Plans or LRMPs.

To date USFS has not deferred or
withdrawn oil and gas leasing in
occupied habitat, but sage-grouse
conservation measures can be included
at the “Application for Permit to Drill”
stage. The BLM, which regulates oil and
gas leases on USFS lands, has the
authority to defer leases. However, the
only population with USFS lands that
are in areas of high or even medium
potential for oil and gas reserves is the
San Miguel Basin and USFS lands only
make up 1.4 percent of that population
(GSRSC 2005).

The NPS is responsible for managing
2 percent of occupied Gunnison sage-
grouse habitat (GSRSC 2005). The NPS
Organic Act (39 Stat. 535; 16 U.S.C. 1,
2, 3, and 4) states that NPS will
administer areas under their jurisdiction
“by such means and measures as
conform to the fundamental purpose of
said parks, monuments, and
reservations, which purpose is to
conserve the scenery and the natural
and historical objects and the wildlife
therein and to provide for the enjoyment
of the same in such manner and by such
means as will leave them unimpaired
for the enjoyment of future
generations.” Lands in the Black
Canyon of the Gunnison National Park
and the Curecanti Recreation Area
include portions of occupied habitat of
the Crawford and Gunnison Basin
populations. Gunnison sage-grouse
conservation measures are not included
in the General Management Plan, but
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are included in current RMPs. They also
will be incorporated when the RMPs are
revised or amended. The NPS is
currently following conservation
measures in the local conservation plans
and the RCP (Myron Chase, NPS, pers.
comm. 2005).

The NRCS of the U.S. Department of
Agriculture assists farmers, ranchers,
and other private landowners in
reducing threats to sage-grouse habitat
by providing technical assistance and
financial resources to support
management and habitat restoration
efforts, helping farmers and ranchers
maintain and improve habitat as part of
larger management efforts, and
developing technical information to
assist NRCS field staff with sage-grouse
considerations when working with
private landowners. The NRCS has the
Wildlife Habitat Incentive Program and
Environmental Quality Incentive
Program that can be used to fund
projects implementing conservation
measures in Gunnison sage-grouse
habitat. The Service’s Partners for Fish
and Wildlife Program also can fund
conservation measures for Gunnison
sage-grouse. All of these programs have
contributed to Gunnison Sage Grouse
conservation within its range by
converting croplands to habitat
improving habitat or restoring habitat.

Conclusion for Factor D

Gunnison sage-grouse conservation
has been addressed through numerous
local, State, and Federal plans, laws,
regulations, and policies. Current
county regulations provide some ability
to limit impacts to sage-grouse habitat
from housing developments where the
area is zoned for under 14 ha (35 ac) per
house. Both counties where the largest
populations of Gunnison sage-grouse
occur have Land Use Resolutions or
Codes to promote Gunnison sage-grouse
conservation. The CDOW and UDWR
have implemented and continue to
pursue conservation easements in
Colorado and Utah, respectively, to
conserve Gunnison sage-grouse habitat
and the species’ needs. State wildlife
regulations provide opportunities to
address other conservation needs of the
species.

Impacts resulting from current leases
for oil and gas development on Federal
lands are regulated at the “Application
for Permit to Drill” stage as protective
stipulations are applied through
guidance in IM CO-2005-038. Grazing
impacts are regulated with existing
laws, regulations, and policies. Laws,
regulations, and policies guiding
development and implementation of
land management plans for all the
Federal agencies, address conservation

of Gunnison sage-grouse habitat. In light
of the fact that implementation of the
aforementioned laws, regulations, and
policies has not resulted in a decline
within recent timeframes, as analyzed
by Garton (2005) and, based on the best
scientific and commercial data available
we have concluded that inadequacy of
existing regulatory mechanisms does
not threaten or endanger the sage-grouse
throughout all or a significant portion of
its range in the foreseeable future.

E. Other Natural or Manmade Factors
Affecting Its Continued Existence

Other factors potentially affecting the
Gunnison sage-grouse’s continued
existence include genetic risks, drought,
recreational activities, and pesticides.

Genetics

Small populations face three primary
genetic risks: Inbreeding depression;
loss of genetic variation; and
accumulation of new mutations.
Inbreeding can have individual and
population consequences by either
increasing the phenotypic expression of
recessive, deleterious alleles
(Charlesworth and Charlesworth 1987)
or by reducing the overall fitness of
individuals in the population. Estimates
for how large populations must be to
prevent inbreeding depression vary
dramatically. For example, Lande
(1995b), Lynch et al. (1995), and
Charlesworth et al. (1993) suggested that
populations will need to have a genetic
effective population size of 1,000, 100,
and 12 individuals, respectively, to
avoid accumulating deleterious
mutations. However, if mutation
accumulation is a threat to small
populations, it is expected to take
hundreds to thousands of generations to
occur (GSRSC 2005).

Oyler-McCance et al. (2005)
investigated population structure of
Gunnison sage-grouse using
mitochondrial DNA sequence data from
seven geographic areas (Cerro Summit-
Cimarron-Sims Mesa, Crawford,
Gunnison Basin, Curecanti area of the
Gunnison Basin, Monticello-Dove
Creek, Pifion Mesa, and San Miguel
Basin). They found that levels of genetic
diversity were highest in the Gunnison
Basin, which consistently had more
alleles and contained most of the alleles
present in other populations. All other
populations had much lower levels of
diversity. These lower diversity levels
are linked to small population sizes and
a high degree of geographic isolation.
Collectively, the smaller populations
contain 24 percent of the genetic
diversity of the species. Individually,
each of the small populations may not
be important genetically to the survival

of the species, but collectively it is
possible that 24 percent of the genetic
diversity is important to future
rangewide survival of the species. All
populations sampled were found to be
genetically discrete units (Oyler-
McCance et al. 2005), so the loss of any
of them would result in a decrease in
genetic diversity of the species. In
addition, multiple populations across a
broad geographic area provide insurance
against a single catastrophic event (such
as drought), and the aggregate number of
individuals across all populations
increases the probability of
demographic persistence and
preservation of overall genetic diversity
by providing an important genetic
reservoir (GSRSC 2005).

Historically, the Monticello-Dove
Creek, San Miguel, Crawford, and Pifion
Mesa populations were larger and were
connected through more contiguous
areas of sagebrush habitat. Oyler-
McCance et al. (2001) documented a 20
percent loss and 37 percent
fragmentation of sagebrush habitat in
southwestern Colorado between the late
1950s and the early 1990s, which led to
the current isolation of these
populations and is consistent with the
documented low amounts of gene flow
and isolation by distance (Oyler-
McCance et al. 2005). However, Oyler-
McCance et al. (2005) noted that a few
individuals in their analysis appeared to
have the genetic characteristics of a
population other than their own,
suggesting they were dispersers from a
different population. Two probable
dispersers were individuals moving
from San Miguel into Monticello-Dove
Creek and Crawford. The San Miguel
population itself appeared to have a
mixture of individuals with differing
probabilities of belonging to different
clusters. This suggests that the San
Miguel population may act as a conduit
of gene flow among the satellite
populations surrounding the larger
population in Gunnison. Additionally,
Oyler-McCance et al. (2005) found that
another potential disperser into
Crawford was from the Gunnison Basin.
This is not surprising given their close
geographic proximity.

While no consensus exists on the
population size needed to retain a level
of genetic diversity that maximizes
evolutionary potential (i.e., the ability to
adapt to local changes), suggestions
range from 500-5,000 individuals
(Franklin 1980; Lande and
Barrowclough 1987; Lande 1995a).
Similarly, population sizes in the upper
100s—1,000s are reported to be required
for a higher probability of persistence
over 100 years (Shaffer 1987). While the
persistence of wild populations is
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usually influenced more by ecological
rather than by genetic effects, once they
are reduced in size, genetic factors
become increasingly important (Lande
1995a).

Population Viability Analysis

The CDOW contracted for a
population viability analysis (PVA) for
the Gunnison sage-grouse (Miller 2004).
The PVA is a tool used to predict the
probability of extinction for a wildlife
population under various management
scenarios. They are typically based on
available population data which are
often inadequate for a complete
understanding of complex systems.
Therefore, PVAs only provide an
approximation of how a species may
respond to various management
alternatives without consideration of
threats, since data are not available to
determine how demographic rates will
be affected by factors such as habitat
loss or fragmentation. Also, since a PVA
is a model, it does not present a
complete picture of the system (GSRSC
2005 and references therein).

The purpose of the Gunnison sage-
grouse PVA was to assist the CDOW in
evaluating the relative risk of extinction
for each population under the current
conditions (i.e. the risk of extinction if
nothing changes) and to estimate
relative extinction probabilities and loss
of genetic diversity over time for various
population sizes, and to determine the
sensitivity of Gunnison sage-grouse
population growth rates to various
demographic parameters (GSRSC 2005).
The results of this analysis indicated
that small populations (<50 birds) are at
a serious risk of extinction within the
next 50 years (assuming some degree of
consistency of environmental influences
in sage-grouse demography). In contrast,
populations in excess of 500 birds had
an extinction risk of less than 5 percent
within the same time period. These
results suggest that the Gunnison Basin
population is likely to persist long term
and, in the absence of intervention, the
Cerro Summit-Cimarron-Sims Mesa and
Poncha Pass populations and the Dove
Creek group of the Monticello-Dove
Creek population may be extirpated
(GSRSC 2005). Loss of genetic diversity
from the extirpation of the two
populations and the group would not
result in a substantial effect to the
species as a whole, because their genetic
composition is largely represented in
the other populations. The remaining
populations currently have estimated
numbers between 150 and 350 birds, up
from 125-250 in 2004, and their relative
extinction risk as determined by the
PVA is between those extremes.

Garton’s (2005) analysis of population
trends also supports a relatively stable
rangewide population, as well as a
stable Gunnison Basin population for
the last 10 years and longer. The RCP
(GSRSC 2005) identified the need to
increase gene flow among populations
by improving corridors for between-
population movement or translocation
of selected genotypes from the
Gunnison Basin to smaller populations,
and vice-versa for population
augmentation and maintenance of
genetic diversity.

Oyler-McCance et al. (2005)
conducted a genetic analysis of
Gunnison sage-grouse populations using
mitochondrial DNA sequence and
nuclear microsatellite data. The Cerro
Summit-Cimarron-Sims Mesa
population was not included in this
analysis due to inadequate sample sizes.
The Poncha Pass population also was
not included as it is composed of
individuals transplanted from Gunnison
Basin. In general, Gunnison sage-grouse
have low levels of genetic diversity
when compared to the greater sage-
grouse (Oyler-McCance et al. 2005).
Within the species, the Gunnison Basin
birds had higher levels of genetic
diversity than the other populations.
Lower genetic diversity is consistent
with small population size and
geographical isolation (Oyler-McCance
et al. 2005).

In summary, although the Cerro
Summit-Cimarron-Sims Mesa and
Poncha Pass populations and the Dove
Creek group of the Monticello-Dove
Creek population may become
extirpated in the near future, their
genetic characteristics are largely
represented in the remaining
populations.

Drought/Weather

Drought is a common occurrence
throughout the range of the Gunnison
sage-grouse (Braun 1998). Drought
reduces vegetation cover (Milton et al.
1994; Connelly et al. 2004), potentially
resulting in increased soil erosion and
subsequent reduced soil depths,
decreased water infiltration, and
reduced water storage capacity. Drought
also can exacerbate other natural events,
such as defoliation of sagebrush by
insects. Approximately 2,544 sq km
(982 sq mi) of sagebrush shrublands
died in Utah in 2003 as a result of
drought and infestations with the Aroga
(webworm) moth (Connelly et al. 2004).
Sage-grouse are affected by drought
through the potential loss of vegetative
habitat components and reduced insect
production (Connelly and Braun 1997).
These habitat component losses can
result in declining sage-grouse

populations due to increased nest
predation and early brood mortality
associated with decreased nest cover
and food availability (Braun 1998;
Schroeder et al. 1999).

Greater sage-grouse populations
declined during the 1930s period of
drought (Patterson 1952; Willis et al.
1993; Braun 1998). Drought conditions
in the late 1980s and early 1990s also
coincided with a period when sage-
grouse populations were at historically
low levels (Connelly and Braun 1997).
Although drought has been a consistent
and natural part of the sagebrush-steppe
ecosystem, drought impacts on sage-
grouse can be exacerbated when
combined with other habitat impacts
that reduce cover and food (Braun
1998).

Drought began in the Gunnison Basin
at least by 2001 and was most severe in
2002 (BLM, unpubl. lit. 2005i). The
drought fully or partially killed
approximately 40,470 ha (100,000 ac)
(17 percent) of sagebrush in occupied
range of the sage-grouse in the Gunnison
Basin in 2002 (BLM, unpubl. lit. 2005i).
About 35,000 ha (86,000 ac) had
significant dieback and 5,700 ha (14,000
ac) had moderate to light dieback of
sagebrush and other shrubs. An
estimated 4,000 ha (10,000 ac) (2
percent) had substantial mortality of
grasses and forbs. Phlox spp., a forb that
is important sage-grouse forage in the
spring and summer, had 50- to 80-
percent mortality in areas where
sagebrush dieback was over 50 percent
(BLM, unpubl. lit. 2005i). In 2003, 48
percent of all sagebrush plants were
defoliated and 17 percent were dead
(Wenger et al. 2003). By 2004, there was
only modest recovery with increased
moisture (BLM, unpubl. lit. 2005i). By
2005, sagebrush plants that were
partially killed were recuperating
(Sandy Borthwick, BLM, pers. comm.
2005).

The drought also affected sagebrush
communities in the San Miguel Basin
population, particularly in the Dry
Creek Basin area. During the late fall
and winter of 2003-2004, CDOW
conducted sagebrush transects in Dry
Creek Basin to monitor drought-related
impacts. Approximately 75 percent of
the sagebrush canopy in Dry Creek
Basin was lost to sagebrush defoliation
due to drought (Wenger et al. 2003).
Although most plants survived and
exhibited signs of recovery in 2003,
large areas, particularly at low elevation,
lost over 90 percent of the plants
(Wenger et al. 2003). These
communities started to recover in the
spring of 2004, and plants that survived
had heavy seed crops in the fall of 2004.
Recuperation of these communities
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continued in 2005 (Kathy Nickell, BLM,
pers. comm. 2005). Detrimental effects
on Gunnison sage-grouse, particularly
on the birds attending the Desert Lek in
Dry Creek Basin were observed after the
drought. This lek had the greatest
number of males counted (12—18) of the
3 leks in the population from 1996
through 2002, but was reduced to 0 in
2004 and 2005 (CDOW, unpubl. lit.
2005b).

In the Monticello group, most nesting
areas are in poor condition due to lack
of herbaceous cover as a result of
drought and grazing (GSRSC 2005).
Long-term drought also has reduced the
availability of wet meadow habitat for
brood-rearing (GSRSC 2005). Rains in
2005 have replenished some wet
meadow habitats or riparian areas
(Tammy Wallace, BLM, pers. comm.
2005). In the Pifion Mesa population the
recent drought may have caused some
limited, but unquantified, sagebrush
and herbaceous understory die-back at
lower elevations. Most plants affected
do not appear to have died completely
and sagebrush conditions have
improved in 2004 and 2005 (CDOW,
unpubl. lit. 2005g). Drought has been
identified as a primary threat to the
Crawford population (Crawford Area
Conservation Plan 1998, GSRSC 2005).
Drought conditions occurred there
between 1999 and 2003 (Jim Ferguson,
BLM, pers. comm. 2005). No
quantitative habitat data are available,
but little grass, forb or sagebrush growth
occurred during this period (Jim
Ferguson, BLM, pers. comm. 2005).
Since 1999, lek counts have declined.
The BLM cut back on grazing animal
unit months and there were no other
identifiable negative impacts to BLM
lands in the area during this timeframe,
suggesting drought as the primary cause
of decline (Jim Ferguson, BLM, pers.
comm. 2005).

The Gunnison sage-grouse is capable
of enduring moderate or severe, but
relatively short-term, drought as
observed from persistence of the
populations during drought conditions
from 1999-2003 throughout much of the
range. Habitat appeared to be negatively
affected by drought across a broad area
of the Gunnison sage-grouse’s range.
However, the reduction of sagebrush
density in some areas, allowing for
greater herbaceous growth, and
stimulating the onset of sagebrush seed
crops (Wenger et al. 2003) may actually
be beneficial to sagebrush habitats over
the long term. As a result, we find that
Gunnison Sage Grouse is not
sufficiently threatened by drought.

Recreation

Studies have determined that non-
consumptive recreational activities can
degrade wildlife resources, water, and
the land by distributing refuse,
disturbing and displacing wildlife,
increasing animal mortality, and
simplifying plant communities (Boyle
and Samson 1985). Sage-grouse
response to disturbance may be
influenced by the type of activity,
recreationist behavior, predictability of
activity, frequency and magnitude,
timing, and activity location (Knight
and Cole 1995).

Recreation from off-highway vehicles,
hikers, mountain bikes, campers,
snowmobiles, bird watching, and other
sources has affected many parts of the
range, especially portions of the
Gunnison Basin and Pifion Mesa
population (BLM, unpubl. lit. 2005i;
CDOW, unpubl. lit. 2005g). These
activities can result in abandonment of
lekking activities and nest sites, energy
expenditure reducing survival, and
greater exposure to predators (GSRSC
2005). Recreation is a significant land
use on lands managed by BLM
(Connelly et al. 2004) and recreational
use of national forests has increased 76
percent since 1977 (Rosenberg et al.
2004).

Recreational activities within the
Gunnison Basin are widespread, occur
during all seasons of the year, and have
expanded as more people move to the
area or come to recreate (BLM, unpubl.
lit. 2005i). A comprehensive plan to
manage motorized and non-motorized
recreation is not available for BLM land
in the Gunnison Basin, nor has there
been monitoring or research on the
extent of impacts (BLM, unpubl. lit.
2005i). The BLM has seasonal closures
on 17 roads with 6 of these closures
protecting leks, but many more roads

provide access to leks (BLM, unpubl. lit.

2005i). In addition, the Gunnison Field
Office of BLM and Gunnison County
collectively closed numerous roads to
protect leks and nesting habitat within
the Gunnison Basin for April and part
of May 2006. While road closures may
be violated, we have no data indicating
that these violations are affecting the
Gunnison Sage Grouse.

Dispersed camping occurs at a low
level on public lands in all of the
populations, particularly during the
hunting seasons for other species. A
designated campground is located on
BLM land near occupied habitat on
Pifion Mesa (BLM, unpubl. lit. 2005a).
No studies on recreational effects in the
Pifion Mesa population have occurred.
With its proximity to Grand Junction
and expected growth in Mesa County

and the Glade Park area, recreational
impacts are expected to increase in the
Pinon Mesa population area. However,
we have no data indicating that these
camping activities are adversely
affecting Gunnison Sage Grouse.
Domestic dogs accompanying
recreationists can disturb, harass,
displace, or kill Gunnison sage-grouse.
Authors of many wildlife disturbance
studies concluded that dogs with
people, dogs on leash, or loose dogs
provoked the most pronounced
disturbance reactions from their study
animals (Sime 1999 and references
within). The primary consequences of
dogs being off leash is harassment,
which can lead to physiological stress as
well as the separation of adult and
young birds, or flushing incubating
birds from their nest. However, we have
no data indicating that this behavior is
affecting Gunnison Sage Grouse.

Pesticides

Insects are an important component of
sage-grouse chick and juvenile diets
(Patterson 1952, Klebenow and Gray
1968, Johnson and Boyce 1990, Fischer
et al. 1996a). Insects, especially ants
(Hymenoptera) and beetles (Coleoptera),
can comprise a major proportion of the
diet of juvenile sage-grouse (Patterson
1952) and are important components of
early brood-rearing habitats (Drut et al.
1994a). Most pesticide applications are
not directed at control of ants and
beetles. Pesticides are used primarily to
control insects causing damage to
cultivated crops on private lands and to
control grasshoppers (Orthoptera) and
Mormon crickets (Mormonius sp.) on
public lands. Infestations of Russian
wheat aphids (Diuraphis noxia) have
occurred in Gunnison sage-grouse
occupied range in Colorado and Utah
(GSRSC 2005). Disulfoton, a systemic
organophosphate extremely toxic to
wildlife, was routinely applied to over
a million acres of winter wheat crops to
control the aphids during the late 1980s,
we have no data indicating there were
any adverse effects to Gunnison Sage
grouse (GSRSC 2005). One instance of
greater sage-grouse mortality was
reported following application of
organophosphate and carbamate
pesticides to cultivated crops in Idaho
(Blus et al. 1989). More recently, an
infestation of army cutworms (Euxoa
auxiliaries) occurred in sage-grouse
habitat along the Utah-Colorado State
line. Thousands of acres of winter wheat
and alfalfa fields were sprayed with
insecticides such as permethrin by
private landowners to control them
(GSRSC 2005) but again, we have no
data indicating any, adverse effects to
Gunnison sage grouse.
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Use of insecticides to control
mosquitoes is infrequent and probably
do not have detrimental effects on sage-
grouse. Available insecticides that kill
adult mosquitoes include synthetic
pyrethroids such as permethrin, which
are applied at very low concentrations
and have very low vertebrate toxicity
(Rose 2004). Organophosphates such as
malathion have been used at very low
rates to kill adult mosquitoes for
decades, and are judged relatively safe
for vertebrates (Rose 2004).

Conclusion for Factor E

Although genetic consequences of low
Gunnison sage-grouse population
numbers could express themselves,
there is no evidence that genetic factors
have thus far caused a threat to the
Gunnison sage-grouse and it is unlikely
that genetic factors (even without
connectivity corridors or population
augmentation) will be a threat for the
foreseeable future. Effects of the severe
drought centered on the year 2002
appear to have been ameliorated starting
in 2004, and the sage-grouse survived
the drought as they have survived other
droughts in the past. Despite potentially
greater effects to the smaller populations
we have no evidence that drought is a
threat to the survival of the Gunnison
sage-grouse. Although disturbance and
habitat destruction, fragmentation, or
degradation may result from
recreational activities, we have no data
indicating that recreational impacts to
Gunnison sage-grouse to demonstrate
that recreation is or may become a threat
to the species. Based on the available
information, there appears to be
infrequent use of insecticides in
populations of the Gunnison sage-
grouse and no data indicating there are
direct adverse effects. The most likely

impact of pesticides on Gunnison sage-
grouse is the reduction of insect prey
items. However, we could find no
information to indicate that use of
pesticides, in accordance with their
label instructions, is a threat to
Gunnison sage-grouse. Thus, based on
the best scientific and commercial data
available, we have concluded that other
natural or manmade factors do not
threaten or endanger the sage-grouse
throughout all or a significant portion of
its range in the foreseeable future.

Listing Determination

We have assessed the best scientific
and commercial information available
and have determined that the Gunnison
sage-grouse is not warranted for listing
under the Endangered Species Act, as
amended. We also no longer consider
the species to be a candidate for listing.
The 2004 Candidate Notice of Review
retained the listing priority number at a
2 based on perceived imminent threats
of high magnitude. However, based on
information obtained since our 2004
review (e.g., Garton 2005), we have
determined that threats to the Gunnison
sage-grouse are neither imminent or of
such magnitude that they threaten or
endanger the existence of the species.

The PVA (GSRSC 2005) concluded
that the Cerro Summit-Cimarron-Sims
Mesa and Poncha Pass populations and
the Dove Creek group of the Monticello-
Dove Creek population have a high
probability of extirpation in the
foreseeable future. However, these
populations do not comprise a
significant portion of the Gunnison
sage-grouse range, as they are small and
isolated. Even though these populations
have higher probabilities of extirpation,
we continue to strongly encourage
CDOW and other interested parties to

take necessary management actions to
prevent their extirpation. For the
remaining populations, numerous
impacts pose potential threats to the
Gunnison sage-grouse when considered
under the listing factors. However, there
is no evidence that the impacts are
causing rangewide threats such that
they are likely to cause the Gunnison
sage-grouse to be in danger of extinction
throughout all or a significant portion of
its range in the foreseeable future.

If impacts to the species rise to the
level of being a threat in the future or
if the Service finds that the populations
are declining significantly faster than
they were found to have done in the
past (Garton 2005), the Service will
reexamine the listing status of the
Gunnison sage-grouse. We will continue
to monitor the status of the Gunnison
sage-grouse and its habitat and will
continue to accept additional
information and comments from all
governmental agencies, the scientific
community, industry, or any other
interested party concerning this finding.
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