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a. Abstract 
The status of sage grouse populations and habitats has been a concern to sportsman and biologists for >80 years.  Due to population and habitat declines sage grouse are being considered a candidate species for listing under the Endangered Species Act.  Despite the well-known importance of this habitat to sage grouse and other sagebrush obligates the quality and quantity of sagebrush habitats have declined considerably the last 50 years.  Until the early 1980’s herbicide treatment (primarily with 2,4-D) was the most common method to reduce sagebrush on large tracts of rangeland.  In virtually all documented cases herbicide application to blocks of sagebrush rangeland resulted in major declines in sage grouse breeding populations.  Using fire to reduce sagebrush has become more common since most uses of 2,4-D on public lands were prohibited.

Most of the land area in the upper Blackfoot and Willow Creek drainages consists of a grass shrubs steppe mix and is managed by the State Land Board, BLM and private land owners.  Over the years a concerted effort has been made to improve livestock forage availability by reducing sagebrush through the use of herbicides and fire.  The effects of these treatments on sage grouse is not well understood, but local landowners and hunters report significantly fewer birds than were found 20-30 years ago.  Little information is known about the current population.  During the past 2 years through BLM challenge cost-share agreements we have used a helicopter in the spring to locate sage grouse leks, but no information is available on trends, movements, habitat use or survival.  By radio collaring adult and juvenile birds we hope to answer those questions and help wildlife and land managers make informed decisions regarding habitat alterations and rehabilitation efforts.

b. Technical and/or scientific background

The status of sage grouse populations and habitats has been a concern to sportsmen and biologists for >80 years (Hornaday 1916, Patterson 1952, Autenrieth 1981).  Despite management and research efforts that date to the 1930s (Girard 1937), breeding populations of this species have declined by at least 17-47% throughout much of its range (Connelly and Braun 1997).  In May 1999, the western sage grouse (C. urophasianus phaios) in Washington was petitioned for listing under the Endagered Species Act because of population and habitat declines (C. Warren, United Sates Fish and Wildlife Service, personal communication).

Sage grouse populations are allied closely with sagebrush (Artemisia spp.)  habitats  (Patterson 1952, Braun et al. 1977, Braun 1987).  The dependence of sage grouse on sagebrush for winter habitat has been well documented (Eng and Schladweiler 1972, Beck 1975, Beck 1977, Robertson 1991).  Similary, the relationship between sagebrush habitat and sage grouse nest success has been described thoroughly (Klebenow 1969, Wallestad and Pyrah 1974, Wakkinen 1990, Connelly et al. 1991, Gregg et al. 1994).  Despite the well-known importance of this habitat to sage grouse and other sagebrush obligates (Braun et al. 1976, Saab and Rich 1997), the quality and quantity of sagebrush habitats have declined for at least the last 50 years (Braun et al. 1976, Braun 1987, Swenson et al. 1987, Connelly and Braun 1997).

Braun et al. (1977) provided guidelines for maintenance of sage grouse habitats.  Since publication of those guidelines, much more information has been obtained on relative size of sagebrush habitats used by these grouse (Connelly 1982, Connelly et al. 1988, Wakkinen et al. 1992), seasonal use of sagebrush habitats (Benson et al. 1991, Connelly et al, 1991) importance of herbaceous cover in breeding habitat (Wakkinen 1990, Connelly et al. 1991, Gregg 1991, Barnett and Crawford 1994, Drut et al. 1994a, Gregg et al. 1994), and effects of fire on their habitat (Hulet 1983; Benson et al. 1991; Robertson 1991; Fischer 1994; Fischer et al. 1996a, 1997; Pyle and Crawford 1996; Connelly et al. 2000b).  Because of continued concern about sage grouse and their habitats and a significant amount of new information, the Western States Sage and Columbian Sharp-tailed Grouse Technical Committee, under the direction of the Western Association of Fish and Wildlife Agencies, requested a revision and expansion of the guidelines originally published by Braun et al. (1977). 

Population Biology

Seasonal movements and home range

Sage grouse display a variety of annual migratory patterns (Beck 1975, Wallestadd 1975, Hulet 1983, Berry and Eng 1985, Connelly et al. 1988, Wakkinen 1990, Fischer 1994). Populations may have: 1) distinct winter, breeding, and summer areas; 2) distinct summer areas and integrated winter and breeding areas; 3) distinct winter areas and integrated breeding and summer areas; or 4) well-integrated seasonal habitats (nonmigratory populations). Seasonal movements between distinct seasonal ranges may exceed 75 km (Dalke et al. 1963, Connelly et al. 1988), which complicates attempts to define populations.  Thus, Connelly et al. (1988) suggested that

sage grouse populations be defined on a temporal and geographic basis. Because of differences in seasonal movements among populations (Dalke et al. 1963, Wallestad 1975, Connelly et al. 1988, Wakkinen 1990), 3 types of sage grouse populations can be defined: 1) nonmigratory, grouse do not make long-distance movements (i.e., >10 km one way) between or among seasonal ranges; 2) one-stage migratory, grouse move between 2 distinct seasonal ranges; and 3) 2-stage migratory, grouse move among 3 distinct seasonal ranges. Within a given geographic area, especially summer range, there may bebirds that belong to more than one of these types of populations.On an annual basis, migratory sage grouse populations may occupy areas that exceed 2,700 km2(Hulet 1983, Leonard et al. 2000). During winter, Robertson (1991) reported that migratory sagegrouse in southeastern Idaho made mean daily movements of 752 m and occupied an area >140km2. For a nonmigratory population in Montana, Wallestad (1975) reported that winter home range size ranged from 11 to 31 km2. During summer, migratory sage grouse in Idaho occupied home ranges of 3 to 7 km2 (Connelly and Markham 1983, Gates 1983).  Despite large annual movements, sage grouse have high fidelity to seasonal ranges (Keister and Willis 1986, Fischer et al. 1993). Females return to the same area to nest each year (Fischer et al. 1993) and may nest within 200 m of their previous year’s nest (Gates 1983, Lyon 2000).  

Survival

Wallestad (1975) reported that annual survival rates for yearling and adult female sage grouse were 35 and 40%, respectively, for poncho-tagged birds.  However, Zablan (1993) reported that survival rates for banded yearling and adult females in Colorado were similar and averaged 55%; survival rates for yearling and adult males differed, averaging 52 and 38%, respectively. In Idaho, annual survival of male sage grouse ranged from 46 to 54% and female survival from 68 to 85% (Connelly et al. 1994). Lower survival rates for males may be related to physiological demands because of sexual dimorphism and greater predation rates (Swenson 1986).  

Reproduction

Bergerud (1988) suggested that most female tetraonids nest as yearlings. Although essentially all

female sage grouse nested in Washington (Schroeder 1997), Connelly et al. (1993) reported that in Idaho up to 45% of yearling and 22% of adult female sage grouse do not nest each year. Gregg (1991) indicated that, of 119 females monitored through the breeding season in eastern Oregon, 26 (22%) did not nest. However, Coggins (1998) reported a 99% nest initiation rate for 3 years for

the same population in Oregon. The differences may be related to improved range condition that

resulted in better nutritional status of pre-laying hens (Barnett and Crawford 1994).  Estimates of sage grouse nest success throughout the species’ range vary from 12 to 86% (Trueblood

1954, Gregg 1991, Schroeder et al. 1999). Nest success also may vary on an annual basis  Schroeder 1997, Sveum et al. 1998a). Wallestad and Pyrah (1974) observed greater nest success by adults than yearlings. However, significant differences in nest success between age groups have not been reported in other studies (Connelly et al. 1993, Schroeder 1997).  

Clutch size of sage grouse is extremely variable and relatively low compared to other species of gamebirds (Edminster 1954, Schroeder 1997).  Average clutch size for first nests varies from 6.0 to

9.5 throughout the species’ range (Sveum 1995, Schroeder 1997). Greatest and least average clutch

sizes have been reported in Washington (Sveum 1995, Schroeder 1997).  Renesting by sage grouse varies regionally from <20% (Patterson 1952, Eng 1963, Hulet 1983, Connelly et al. 1993) to >80% (Schroeder 1997).  Despite regional variation, differences in renesting rates due to age have not been documented (Connelly et al. 1993, Schroeder 1997). Because of variation in nest initiation, success, and renesting rates, the proportion of females successfully hatching a brood varies between 15 and 70% (Wallestad and Pyrah 1974, Gregg et al. 1994). Despite this variation, sage grouse generally have low reproductive rates and high annual survival compared to

most gallinaceous species (Zablan 1993, Connelly et al. 1994, Connelly and Braun 1997, Schroeder

1997, Schroeder et al. 1999).

Little information has been published on mortality of juvenile sage grouse or the level of  production necessary to maintain a stable population. Among western states, long-term ratios have varied from 1.40 to 2.96 juveniles/hen in the fall; since 1985 these ratios have ranged from 1.21 to 2.19 (Connelly and Braun 1997). Available data suggest that a ratio >2.25 juveniles/hen in the fall should result in stable to increasing sage grouse populations (Connelly and Braun 1997, Edelmann et al. 1998).

Habitat Requirements

Breeding habitats

Leks, or breeding display sites, typically occur in open areas surrounded by sagebrush (Patterson 1952, Gill 1965); these sites include, but are not limited to, landing strips, old lakebeds, low sagebrush flats and ridge tops, roads, cropland, and burned areas (Connelly et al. 1981, Gates  1985).  Sage grouse males appear to form leks opportunistically at sites within or adjacent to potential nesting habitat. Although the lek may be an approximate center of annual ranges for nonmigratory populations (Eng and Schladweiler 1972, Wallestad and Pyrah 1974, Wallestad and Schladweiler 1974), this may not be the case for migratory populations (Connelly et al.  988,Wakkinen et al. 1992). Average distances between nests and nearest leks vary from 1.1 to 6.2 km, but distance from lek of female capture to nest may be >20 km (Autenrieth 1981, Wakkinen et al. 1992, Fischer 1994, Hanf et al. 1994, Lyon 2000). Nests are placed independent of lek location (Bradbury et al. 1989, Wakkinen et al. 1992).

Habitats used by pre-laying hens also are part of the breeding habitat. These areas should  provide a diversity of forbs high in calcium, phosphorus, and protein; the condition of these areas may greatly affect nest initiation rate, clutch size, and subsequent reproductive success (Barnett and Crawford 1994, Coggins 1998).  Most sage grouse nests occur under sagebrush

(Patterson 1952, Gill 1965, Gray 1967, Wallestad and Pyrah 1974), but sage grouse will nest under other plant species (Klebenow 1969, Connelly et al. 1991, Gregg 1991, Sveum et al. 1998a). However, grouse nesting under sagebrush experience greater nest success (53%) than those nesting under other plant species (22%, Connelly et al. 1991).

Mean height of sagebrush most commonly used by nesting grouse ranges from 29 to 80 cm (Table

1), and nests tend to be under the tallest sagebrush within a stand (Keister and Willis 1986, Wakkinen 1990, Apa 1998). In general, sage grouse nests are placed under shrubs having larger canopies and more ground and lateral cover as well as in stands with more shrub canopy cover than at random sites (Wakkinen 1990, Fischer 1994, Heath et al. 1997, Sveum et al. 1998a, Holloran 1999). Sagebrush cover near the nest site was greater around successful nests than unsuccessful nests in Montana (Wallestad and Pyrah 1974) and Oregon (Gregg 1991). Wallestad and Pyrah (1974) also indicated that successful nests were in sagebrush stands with greater average canopy coverage (27%) than those of unsuccessful nests (20%). Gregg (1991) reported

that sage grouse nest success varied by cover type. The greatest nest success occurred in a mountain big sagebrush (A. t. tridentata vaseyana) cover type where shrubs 40–80 cm in height had greater canopy cover at the site of successful nests than at unsuccessful nests (Gregg 1991). These observations were consistent with the results of an artificial nest study showing greater coverage of medium-height shrubs improved success of artificial nests (DeLong 1993, DeLong et al. 1995). 

Grass height and cover also are important components of sage grouse nest sites (Table 1). Grass associated with nest sites and with the stand of vegetation containing the nest was taller and denser than grass at random sites (Wakkinen 1990, Gregg 1991, Sveum et al. 1998a). Grass height at nests under non-sagebrush plants was greater (P<0.01) than that associated with nests under sagebrush, further suggesting that grass height is an important habitat component for nesting sage grouse (Connelly et al. 1991). Moreover, in Oregon, grass cover was greater at successful nests than at unsuccessful nests (Gregg 1991). Grass >18 cm in height occurring in stands of sagebrush 40–80 cm tall resulted in lesser nest predation rates than in stands

with lesser grass heights (Gregg et al. 1994).  Herbaceous cover associated with nest sites may

provide scent, visual, and physical barriers to potential predators (DeLong et al. 1995).

Early brood-rearing areas occur in upland sagebrush habitats relatively close to nest sites, but

movements of individual broods may vary (Connelly 1982, Gates 1983). Within 2 days of

hatching, one brood moved 3.1 km (Gates 1983).  Early brood-rearing habitats may be relatively open (about 14% canopy cover) stands of sagebrush (Martin 1970, Wallestad 1971) with >15% canopy cover of grasses and forbs (Sveum et al. 1998b, Lyon 2000). Great plant species richness with abundant forbs and insects characterize brood areas (Dunn and Braun 1986, Klott and Lindzey 1990, Drut et al. 1994a, Apa 1998). In Oregon, diets of sage grouse chicks included 34 genera of forbs and 41 families of invertebrates (Drut et al. 1994b). Insects, especially ants (Hymenoptera) and beetles (Coleoptera), are an important component of early broodrearing

habitat (Drut et al. 1994b, Fischer et al. 1996a). Ants and beetles occurred more frequently

(P=0.02) at brood-activity centers compared to nonbrood sites (Fischer et al. 1996a). 

Summer–late brood-rearing habitats

As sagebrush habitats desiccate, grouse usually move to more mesic sites during June and July (Gill 1965, Klebenow 1969, Savage 1969, Connelly and Markham 1983, Gates 1983, Connelly et al. 1988, Fischer et al. 1996b). Sage grouse broods occupy a variety of habitats during summer, including sagebrush (Martin 1970), relatively small burned areas within sagebrush (Pyle and Crawford 1996), wet meadows (Savage 1969), farmland, and other irrigated areas adjacent to sagebrush habitats (Connelly and Markham 1983, Gates 1983, Connelly et al. 1988). Apa (1998) reported that sites used by grouse broods had twice as much forb cover as independent sites.

Fall habitats

Sage grouse use a variety of habitats during fall.  Patterson (1952) reported that grouse move from summer to winter range in October, but during mild weather in late fall, some birds may still use summer range. Similarly, Connelly and Markham (1983) observed that most sage grouse had abandoned summering areas by the first week of October. Fall movements to winter range are slow and meandering and occur from late August to December (Connelly et al. 1988).  Allestad (1975) documented a shift in feeding habits from September, when grouse were consuming a large amount of forbs, to December, when birds were feeding only on sagebrush.

Winter habitats

Characteristics of sage grouse winter habitats are relatively similar throughout most of the species’ range (Table 2). Eng and Schladweiler (1972) and Wallestad (1975) indicated that most observations of radiomarked sage grouse during winter in Montana occurred in sagebrush habitats with >20% canopy cover. However, Robertson (1991) indicated that sage grouse used sagebrush habitats that had average canopy coverage of 15% and average height of 46 cm during 3 winters in southeastern Idaho. In Idaho, sage grouse selected areas with greater canopy cover of Wyoming big sagebrush (A. t. wyomingensis) in stands containing taller shrubs when compared to random sites (Robertson 1991). In Colorado, sage grouse may be restricted to <10%

of the sagebrush habitat because of variation in topography and snow depth (Beck 1977, Hupp and Braun 1989). Such restricted areas of use may not occur throughout the species’ range because in southeastern Idaho, severe winter weather did not result in the grouse population greatly reducing its seasonal range (Robertson 1991).

During winter, sage grouse feed almost exclusively on leaves of sagebrush (Patterson 1952,

Wallestad et al. 1975). Although big sagebrush dominates the diet in most portions of the range

(Patterson 1952; Wallested et al. 1975; Remington and Braun 1985; Welch et al. 1988, 1991), low sagebrush (A. arbuscula), black sagebrush (A. nova, Dalke et al. 1963, Beck 1977), fringed sagebrush (A. frigida, Wallestad et al. 1975), and silver sagebrush (A. cana, Aldridge 1998) are consumed in many areas depending on availability. Sage grouse in some areas apparently prefer Wyoming big sagebrush (Remington and Braun 1985, Myers 1992) and in other areas mountain big sagebrush (Welch et al. 1988, 1991). Some of the differences in selection may be due to preferences for greater levels of protein and the amount of volatile oils (Remington and Braun 1985, Welch et al. 1988).

c. Rationale and significance to Regional Programs
Through preliminary helicopter lek searches conducted over the past 2 years we can conclude that a highly fragmented remnant sage grouse population exists but additional areas need to be searched.  Intensive lek searches need to be conducted and trend routes established to begin monitoring population levels.  No information regarding seasonal movements, nest success, survival nor impacts from hunting or predators are available.

The area once supported a visible population of sage grouse but over the past 20-30 years an intensive sagebrush removal program has left the habitat highly fragmented.  To help us better understand what can be done to rehabilitate the habitat we need to document the current population and determine how the birds are using the available habitat and what other causes may be influencing their survival.  

d. Relationships to other projects 
 The State Department of Lands and private landowners continue to propose land treatments to improve livestock forage.  At this point in time we have no population trend data or information on what impacts these treatments are having.  We have several sage grouse local working groups setup across southern Idaho to help identify local problems and come up with local solutions but no group has been established in this area.  The information collected through this project could provide the need and emphasis to establish such a group.

See above

e. Project history (for ongoing projects) 

none

f. Proposal objectives, tasks and methods
Objectives1Document lek locations and establish population estimates.

Tasks:

Task 1: Use helicopter lek searches to identify distribution, trend routes and estimates.

Objective 2

Document sage grouse movements, nesting success, nesting, brood rearing and winter habitat use.

Task 1: Radio-collar 30 female sage grouse and track.

Objective 3

   Document sage grouse chick movements, habitat use and survival.

Task 1: Radio-collar 40 Sage Grouse chicks and track.

Objective 4

Develop a recovery plan.

Task 1: Use information gathered to develop a recovery plan to benefit both Sage Grouse and livestock interests in the basin.

Methods (do by objective and place after the last task for the objective)

We will conduct formal helicopter surveys each spring during the leking season to help establish trend routes and population estimates.  Each spring 30 female Sage Grouse will be captured and fitted with radio-collars to document movements, nest locations, nest success and habitat use.  Detailed habitat analysis will be conducted at each location.  Soon after hatching 40 Sage Grouse chicks will be fitted with radio-collars to document movements, habitat use and survival.  

We will use available GIS layers along with detailed habitat analysis to document habitat changes and develop a habitat recovery plan for the basin that will be beneficial to both the birds and livestock interests.

g. Facilities and equipment
This project would be based out of the Idaho Department of Fish and Game Regional Office in Pocatello, Idaho.  

GIS layer-Office Space

Support Staff- State Department of Lands

Support Staff-BLM
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