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Abstract

Vegetative characteristics of 146 greater sage-grouse (Centrocercus urophasianus) nest sites
and 48 brood rearing sites were compared with paired random sites to determine if hens were
selecting sites with certain vegetative attributes at three study areas in central Montana in
2003 and 2004. Ninety-seven percent of all nest locations and 92% of all brood rearing
locations were in Wyoming big sagebrush (Artemisia tridentata Nutt. ssp. wyomingensis
Beetle & Young) plants. Therefore, only attributes of Wyoming big sagebrush plants were
analyzed. Shrub characteristics such as percent cover, density (shrubs/m?), average shrub
height (cm), nest shrub height (cm) and nest shrub production (g/shrub) were recorded.
Herbaceous measurements such as forb cover (%), grass cover (%), total cover (%) and grass
height (cm) were recorded. Sage-grouse hen nest sites had greater (P < 0.05) average shrub
height (36 vs 31 cm) and more (P < 0.05) nest shrub production (55 vs 48 g/shrub) than
random sites. There were no differences in sagebrush cover density or nest shrub height or
any herbaceous characteristics between nest and random sites. Fifty percent of all nests were
successful. Successful nest sites were not different from unsuccessful nest sites in any shrub
or herbaceous component. There were no differences in shrub or herbaceous measurements
between yearling and adult nest sites. Shrub and herbaceous characteristics of brood sites did
not differ from random sites. Average shrub height was greater (P < 0.05) for adult brood
rearing sites compared to yearling sites (35 vs 31 cm). Brood site shrub cover was less (P <
0.05) than nest shrub cover (14 vs 21%). Our results suggest that even though nesting
sage-grouse hens selected for taller and more productive Wyoming big sagebrush plants,
these attributes did not improve nesting success. Grazing guidelines suggested to increase
herbaceous vegetation may not improve nesting or brood rearing success. Although brood
rearing vegetative characteristics were lower (P < 0.05) in sagebrush cover and production
than nesting sites, managers should not reduce Wyoming big sagebrush cover or production
to emphasize one stage of sage-grouse production since this plant is vital for all life phases.

Keywords: Wyoming big sagebrush, Sagebrush cover, Herbaceous cover, Grass height
1. Introduction

Declining numbers of greater sage-grouse (Centrocercus urophasianus) have concerned
biologists for over 80 years (Connelly, Schroeder, Sands and Braun 2000). Sagebrush
(Artemisia L.) habitat loss, fragmentation, and degradation are the primary factors attributed
to sage-grouse declines (Connelly and Braun 1997; Schroeder et al. 2000; Wambolt et al.
2002; Crawford et al. 2004). Sage-grouse require sagebrush habitat for nesting and brood
rearing (Klebenow 1969; Rowland 2004; Wallestad 1971; Drut, Pyle and Crawford 1994).

Connelly, Schroeder, Sands and Braun (2000) suggested that nesting sage-grouse need
15-25 % sagebrush cover, sagebrush heights of 30-80 cm, > 15 % herbaceous cover, and
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grass heights > 18 cm. While this may be the case in other areas within the range of
sage-grouse, few studies were available to support or refute these guidelines in Montana.
Sagebrush and herbaceous cover for nests in Petroleum County, Montana were similar (19 %
and 51 %) (Pyrah 1972; Wallestad and Pyrah 1974) to the guidelines proposed by Connelly,
Schroeder, Sands and Braun (2000). Shrub cover for brood locations in Beaverhead County,
Montana also matched the shrub cover guideline (19 % vs. 10-25%, respectively) (Martin
1965) for broods proposed by Connelly, Schroeder, Sands and Braun (2000). While these
habitat values fall within the suggested guidelines, these two areas may not adequately
represent sage-grouse habitat across Montana. Shrub and herbaceous data were needed from
other areas of Montana to determine if nesting and brood-rearing habitat was similar.

Hagen, Connelly and Schroeder (2007) conducted an extensive meta analysis of vegetation
characteristics from 32 studies of nesting and brood-rearing habitats and found that sagebrush
cover and grass height was greater at nest sites than random sites. They further concluded that
vegetation at brood areas had less sagebrush cover, taller grasses, and greater forb and grass
cover than random locations.

Doherty et al. (2014) examined the role of grass height to explain variation in sage-grouse
nest survival. Using some of the same study areas that we used, they concluded that grass
height was highly predictive as a management tool to increase nesting success.

The primary objectives of this study were to compare shrub and herbaceous characteristics
between 1) nest and random sites near Roundup in central Montana, Decker in south-central
Montana and south of Malta in north-central Montana; and 2) brood and random sites near
Roundup and Decker to determine if hens selected for specific vegetation characteristics.

Secondary objectives were to compare shrub and herbaceous parameters between 1)
successful and failed nests, 2) yearling and adult hen nests, 3) yearling and adult hen brood
sites, and 4) nest and brood sites.

2. Methods
2.1 Study Area Descriptions
2.1.1 Roundup Study Area

Precipitation averages 31 cm annually, with peak rainfall occurring mostly from May and
June (National Oceanic and Atmospheric Administration (NOAA) 2004). Precipitation in
2003 was approximately normal. In 2004, this area received only 6cm of precipitation
between January and July, which was 3cm below average. Soil taxonomic units which
characterize this area include Cabba, Cabbart, and Yamacall (United States Department of
Agriculture (USDA) 2003). Elevation range is 826-1495 m.

This area was a mixture of farmland and grazed native prairie, and most land was privately
owned. Wyoming big sagebrush (Artemisia tridentata Nutt. ssp. wyomingensis Beetle &
Young) was the dominant shrub although silver sagebrush (Artemisia cana Pursh) and
greasewood (Sarcobatus vermiculatus (Hook.) Torr.) were also present. Western wheatgrass
(Pascopyron smithii (Rydb.) A. L&ve), Sandberg bluegrass (Poa secunda J.Presl), and blue
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grama (Bouteloua gracilis (Willd. ex Kunth) Lag. ex Griffiths) were the dominant grasses,
while green needlegrass (Nassella viridula (Trin.) Barkworth), needle-and-thread
(Hesperostipa comata (Trin. & Rupr.) Barkworth), and threadleaf sedge (Carex filifolia Nutt.)
were also common. Scarlet globemallow (Sphaeralcea coccinea (Nutt.) Rydb.), wild onion
(Allium sp. L.), Hood’s phlox (Phlox hoodii Richards), and American vetch (Vicia americana
Muhl. ex Willd.) were the most abundant forbs. Seeded areas had crested wheatgrass
(Agropyron cristatum (L.) Gaertn.), alfalfa (Medicago sativa L.), and wheat (Triticum
aestivum L.). Vegetation was similar in Golden Valley and Musselshell Counties (Appendix
A); therefore vegetation data for nest and brood sites from these 2 sites were combined to
characterize nesting and brood-rearing habitat.

2.1.2 Decker Study Area

Annual precipitation averaged 31 cm with peak precipitation occurring from April to June
(NOAA 2003a). January to May precipitation was 1 cm above average, while June and July
were 1 cm below average in 2003. Soil taxonomic units which characterize this area include
Midway, Pierre, and Thedalun (USDA Natural Resource Conservation Service (NRCS) 2004).
Elevation range is 762-1314 m.

Wyoming big sagebrush was the dominant shrub, although silver sagebrush, skunkbrush
sumac (Rhus trilobata Nutt.), common juniper (Juniperus communis L.) and rubber
rabbitbrush (Ericameria nauseosus (Pallas ex Pursh) Nesom & Baird) were also present.
Sandberg bluegrass, western wheatgrass, and Japanese brome (Bromus japonicus Thunb. ex
Murr.) were the dominant grasses, although green needlegrass, prairie junegrass (Koeleria
macrantha (Ledeb.) J.A. Schultes), and bluebunch wheatgrass (Psuedoroegneria spicata
(Pursh) A. L&ve) were also common. Desert alyssum (Alyssum desertorum Stapf), Hood’s
phlox, scarlet globemallow, American vetch, dandelion (Taraxacum officinale G.H. Weber ex
Wiggers), and western yarrow (Achillea millefolium L.) were the most common forbs.

2.1.3 Malta Study Area

Annual precipitation averaged 31 cm with peak precipitation between April and July
(Western Regional Climate Center (WRCC 2004)). May, June, and July were 0.02, 0.53, and
1.54 cm below average in 2003 which could have reduced forb and grass production (NOAA
2003b). Soil taxonomic units that characterized this area included Absher, Elloam, and
Thoeny (USDA 1981). Elevation range is 600-1060 m.

Approximately 60 % of this area was publicly owned by the U.S. Bureau of Land
Management (BLM), the U.S. Fish and Wildlife Service (FWS), and the state of Montana
(Moynahan 2004). Sage-grouse have relatively large, stable populations in this area (Montana
Sage-Grouse Work Group (MSGWG) 2002).

Wyoming big sagebrush was the dominant shrub although silver sagebrush, greasewood, and
rubber rabbitbrush were also present. Western wheatgrass, and blue grama were the dominant
grasses, while Sandberg bluegrass, needle-and-thread, and threadleaf sedge were also
common. American vetch, scarlet globemallow, and dandelion were the most common forbs.
Fringed sagewort (Artemisia frigida Willd.), lesser spikemoss (Selaginella densa Rydb.), and
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prickly pear (Opuntia spp. P. Mill) were also common.

2.2 Sampling Methods
2.2.1 Bird Capture

In the Roundup Study Area, hens from 9 leks in Musselshell and Golden Valley counties near
Roundup in central Montana were trapped and fitted with radio collars by Montana State
University in the spring of 2004. Sage-grouse in this area were nonmigratory.

Within the Decker Study Area, hens were captured, fitted with radio collars, and tracked to
nests in Bighorn County in south-central Montana in the spring and summer of 2003 by the
University of Montana. Study sites were mostly private ranchland with some Bureau of Land
Management (BLM) and state land. Sage-grouse in this area are nonmigratory.

In the Malta Study Area, hens were captured and tracked approximately 80 km south of Malta
in southern Phillips County in north-central Montana during the spring and summer of 2003
by the University of Montana.

2.2.2 Nest Sites

Sagebrush canopy cover, density, and height, nest shrub height, nest shrub productivity, forb,
grass, herbaceous, and residual cover, grass height, and residual height were measured.
Sagebrush canopy cover was measured using the line-intercept method (Canfield 1941,
Klebenow 1969; Gregg 1991; Aldridge and Brigham 2002), and was considered more precise
than other methods (Connelly, Reese and Schroeder 2003). Line-intercepts were measured on
2 perpendicular 30 m N-S and E-W transects, with the nest located at the center (15 m) of
each line. True north was used to orient the lines at each sampling location. Gaps in
sagebrush canopy that were greater than 3 cm were recorded, and the amount of live versus
dead canopy cover was noted (Wambolt, Frisina, Knapp and Frisina 2006). Dead sagebrush
was never more than 3 % cover of the total line intercept, and therefore it was combined with
live cover and only total sagebrush cover was reported. The 2 transects were averaged for
analysis at each nest site.

Two 30 m by 2 m belt transects were measured along each N-S, E-W line to measure
sagebrush density (number of shrubs / m?) around the nest site. Large plots such as belt
transects were useful to measure density on large plants (Gurevitch, Scheiner and Fox 2002).
The 2 belt transects for each site were averaged to obtain an estimate of sagebrush density per
nest site. Belt transects were determined by holding a 1 m measuring stick and walking the
length of the tape on both sides. All live and dead sagebrush with a crown diameter > 15 cm
were counted. Sagebrush with crown diameters < 15 cm were considered immature and were
not large enough to provide cover for sage-grouse. Dead sagebrush density never provided
more than 0.3 shrubs per m?, and was combined with live sagebrush density with only total
sagebrush density recorded.

Average shrub height around the nest site was estimated by measuring the nearest shrub to
the line-intercept at 3 m intervals within 15 m of the nest shrub for a total of 10 shrub height
measurements per line. Height of the nest shrub was also measured. Nest shrub productivity
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was calculated by measuring the nest shrub’s major axis, followed by a perpendicular minor
axis, and 2-45<crown width measurements, and is reported in grams of available winter
forage (Wambolt, Creamer and Rossi, 1994). This parameter could not be calculated for
Decker due to missing values, although nest shrub height is reported.

Herbaceous understory cover and composition were measured using 20 x 50 cm quadrats
(Daubenmire 1959). Connelly, Reese and Schroeder (2003) considered these quadrats to be
precise and repeatable. The same N-S, E-W transects used for line-intercepts and belt
transects were used for the herbaceous measurements. Quadrats were placed at 3, 6, 9, 12,
and 15 m from nest shrub for a total of 20 at each nest site. Total herbaceous, forb, and grass
cover were measured by this method. Vegetative height of living grass was also recorded at
each quadrat. Residual grass cover and height were also measured at the Roundup study area,
but not in Decker or Malta. There were no differences between Daubenmire plots at 3, 6, 9,
12, and 15 m from the nest, therefore cover and height data from all quadrats were averaged
for statistical analyses.

Nests were considered successful if shell membranes were detached from the shell (Wallestad
1975). This only required one egg to hatch. Hens with worn outermost primaries were
considered adults (Wallestad 1975).

2.2.3 Random Sites

In the Roundup study area, random sites were paired with nest sites within the same
vegetation type to test if sage-grouse hens were randomly selecting shrub or herbaceous
characteristics for nesting. The paired random design examined sage-grouse nest selection on
a relatively small scale, and was useful to detect within-stand habitat preferences of nesting
sage-grouse.

Shrub and herbaceous characteristics of random sites were measured using the same methods
used to measure nest sites. Random sites were measured on the same or next day as their
paired nest sites. At each nest site a random compass direction and distance (between 30 and
1000 m) were chosen using random number tables. The tallest sagebrush > 35 cm nearest the
end of the random distance was selected as the random nest shrub. If the habitat encountered
at the random site was not sagebrush (i.e. road, uniform agricultural field, etc.), the closest
sagebrush stand in the same direction was selected and, using the milliseconds indicator on a
stopwatch, a random distance from 15 to 100 m was determined to locate sampling sites.

At the Decker and Malta study areas, random sites were selected by using Arcview® to select
random coordinates within a 5 km radius of each lek, with the restriction that points had to be
at least 1 km apart. Random sites were restricted to those in sagebrush-grassland habitat;
random sites that fell in other habitats (e.g., riparian, conifer) were not used. Random sites
were measured using the same methods as actual nest sites, but they were measured an
average of 1 month later than nest sites at both study sites. Random nest shrub heights were
not measured at Decker.
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2.2.4 Brood Sites

Hens with broods were tracked throughout the brood-rearing season. Shrub and herbaceous
parameters at brood sites were measured using the same methods as nest sites. In Roundup,
paired random sites were located for brood sites using the same methods described for paired
random sites for nests. Broods were located at 1, 2, and 4 weeks after hatch with 1 site per
brood measured at each week. In Decker, the same random sites that were compared to nest
sites were also compared to brood sites. Broods in Decker were located 1-10, 11-20, 21-30,
and 31-40 days after hatch. Brood sites were not measured in Malta.

2.3 Statistical Analysis

To test our primary objectives, measured parameters at nest and brood sites were compared
with random sites to determine if nest and brood sites differed in any way from random sites.
Individual nest or brood sites were the experimental unit. The parameters tested included
shrub cover, density, and height; forb, grass, herbaceous, and residual cover; grass and
residual height; nest shrub height; and nest shrub productivity. These variables were first
tested for normality using the Shapiro-Wilk test. If P < 0.05 with this test, the variable was
considered to have a non-normal distribution and a nonparametric test was used. Wilcoxon
signed ranks tests were used for variables with non-normal distributions. Only nests in the
Wyoming big sagebrush habitat type had a sufficient sample size to be analyzed. Differences
were considered significant at P < 0.05. All data were analyzed using SAS® version 9.

The above vegetation parameters, except for nest shrub height and productivity, were tested
between brood and random sites. Paired t-tests or Wilcoxon ranks sum tests were used to
compare brood and random sites, while 2-independent sample t-tests or
Wilcoxon-Mann-Whitney tests were used when needed.

The same vegetation parameters compared between nest and random sites were also
compared between successful and failed nest sites, yearling and adult hen nest sites, and
yearling and adult hen Dbrood sites wusing 2-independent sample t-tests or
Wilcoxon-Mann-Whitney tests.

Shrub canopy cover, density, and height were also compared between nest and brood sites to
determine if nesting hens selected different habitat than hens with broods. Herbaceous
parameters were not included because brood sites were measured later than nest sites. Shrub
variables were compared using 2-independent sample t-tests or Wilcoxon-Mann-Whitney
tests.

3. Results and Discussion
3.1 Nest Sites

A total of 146 nest sites and 146 random sites were measured. Ninety seven percent of all
sage-grouse nested under Wyoming big sagebrush. Nest sites averaged 20% sagebrush cover,
1.4 shrubs/m? 36 cm average height, 57 cm shrub nest shrub height and 55 g/shrub annual
production (Table 1). Hens did not appear to select sites that were different from random sites
except for selecting for greater than average nesting shrub height and nest shrub production
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(P <0.05). Herbaceous characteristics did not differ between nest and random sites (Table 1).

Wakkinen (1990) found that only nest shrub characteristics at the nest site were different
from dependent random sites within 200 m of the nest in Idaho, and actual nest shrubs were
taller and provided more cover than random nest shrubs. Wakkinen (1990) also found that
grass height was the only variable that differentiated nests from independent random sites
within his study area. Therefore, at small scales within 1 km of a nest site, nest site selection
appears to be driven by the selection of a nest shrub. At larger scales, sage-grouse select
sagebrush stands with certain characteristics, but not all of these characteristics were similar
between areas.

The amount of sagebrush cover has been recognized as important to nesting sage-grouse
(Crawford et al. 2004, Hagen, Connelly and Schroeder 2007). At the Roundup, Decker, and
Malta study areas, nest sites had 19-22 % sagebrush cover, which falls within the range of
the 15-25 % guideline proposed by Connelly, Schroeder, Sands and Braun (2000). No single
vegetation variable differed between nest and random sites between all study areas, indicating
that no single habitat characteristic may differentiate nests from random sites across the state
of Montana.

Connelly, Schroeder, Sands and Braun (2000) suggested that grass and forb cover should
exceed 10 % and 15 %, and that grass heights should be greater than 18 cm. We did not find
any differences for all herbaceous measurements between nest and random sites. Our forb
cover values were lower than the forb cover guideline. This may have been influenced by a
series of dry growing seasons. Lower grass height near Roundup and Malta was due to the
abundance of blue grama, which typically does not reach 18 cm.

Our study areas have some of the largest intact stands of sagebrush left in Montana
(Moynahan 2004, MSGWG 2002). Sage-grouse populations in this area are stable and
relatively large (MSGWG 2002). Nesting sage-grouse used areas with similar vegetation as
random sites. Sagebrush cover and height within 15 m of the nest site met the guidelines
suggested by Connelly, Schroeder, Sands and Braun (2000) but were at the lowest values of
these guidelines. Grass height averaged between 15 and 18 cm for all 3 locations but did not
meet the nesting habitat guideline suggested by Connelly, Schroeder, Sands and Braun
(2000).

Hagen, Connelly and Schroeder (2007) suggested studies compare vegetation differences
between successful and unsuccessful nest sites. Our study failed to detect any shrub or
herbaceous characteristics differences between successful and unsuccessful nest sites (Table
1).

Doherty et al. (2014) also examined grass height influence on nest success in our area from
2003 to 2007. Using 529 nest sites and categorizing nests into two bins, probabilities < 0.45
and > 0.55 apparent success rate. They found that except for 2003, grass height successfully
predicted the apparent nest success. Since our study was based on data taken mostly from
2003, which had an early wet spring and unusually tall grass heights, we did not detect any
influence of grass height on nest success. Differences between the two studies were likely

213 http://emsd.macrothink.org



\\ M ac rOth i “k Environmental Management and Sustalnatl)éesﬁe\étellgf_r;]gg;
- ™
A Institute 2017, Vol. 6, No. 1

due to environmental conditions and how the data was categorized.

Table 1. Comparisons of vegetation means at sage-grouse nest and random sites, successful
and failed nests, and yearling and adult nests in Wyoming big sagebrush habitats in Montana
in 2003-2004

Sagebrush Characteristics Herbaceous Characteristics
total total shrub nest shrub | nest shrub forb grass total grass
N cover density height height prod. cover cover cover height
(%) (shrubs/m?) | ------ (cm)------ ) (%) (cm)

Nest Sites" 146 20 14 36° 57 55 6 20 26 16
Random Sites 146 17 11 31° 54 48° 6 20 27 15
Successful Nests? | 51 21 1.4 40 61 57 7 18 25 18
Failed Nests 50 21 1.3 39 62 57 8 19 27 17
Yearling Nests? 33 19 1.4 39 62 54 6 18 25 16
Adult Nests 67 21 14 40 61 56 8 19 27 18

! Based on nests from Roundup, Decker and Malta, MT.

2 Based on nests from Roundup and Decker, MT.

®Numbers with different superscripts are different at P<0.05
3.2 Brood Sites

Forty four of 48 (92%) brood locations were found in Wyoming big sagebrush vegetation
types. They averaged 14% shrub cover, 1.2 shrubs/m? and an average shrub height of 34 cm
(Table 2). Herbaceous vegetation means were: 7%, forb cover 22% grass cover, 29% total
cover and 17 cm grass height. None of these vegetative characteristics were different than
random sites which implies that hens were not selecting for any of these vegetative
characteristics (Table 2). Wallestad (1971) also noted that broods used upland
sagebrush-grassland types, especially early in the summer.
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Table 2. Comparisons of vegetation parameter means at sage-grouse brood and random sites,
yearling and adults and brood and nest sites from Montana in 2003-2004

A\\ Mac rOth i “k Environmental Management and Sustainable Development

Shrub Characteristics Herbaceous Characteristics
N total total shrub | forb | grass | total | grass
cover | density | height | cover | cover | cover | height
(%) | (shrubs/m?) | (cm) | -=------- (%)----------- (cm)
Brood' | 48 | 14 1.2 34 7 22 | 29 17
Random | 73 | 14 1.1 34 8 21 34 18
Yearling | 11 | 12 1.2 31° 6 22 28 17
Adult 36 | 14 1.3 35° 7 20 27 17
Brood 48 | 14° 1.2 34° - - - -
Nest 101 | 21° 1.4 39" - - - -

'based on Roundup and Decker, MT.

®Numbers with different superscripts are different at P<0.05.

Martin (1970) observed that sagebrush cover for broods in Beaverhead County in
southwestern Montana averaged 19 %, while Wallestad and Pyrah (1974) noted that broods
used areas with 13 % shrub cover. Connelly, Schroeder, Sands and Braun (2000) suggested
that broods need 10-25 % sagebrush canopy cover, and shrub cover for brood sites in our
study areas fall within this range. Connelly, Schroeder, Sands and Braun (2000) also
suggested that broods need sagebrush height greater than 40 cm. Sagebrush height in our
three study areas did not meet this guideline, therefore, this guideline may not be applicable
to our locations.

No differences in shrub characteristics between brood sites and random sites were detected.
Klebenow (1969) observed that broods used less dense sagebrush habitat at 1.7 shrubs per m?
than in the overall sagebrush habitat type at 2.9 shrubs per m? in Idaho. Holloran (1999)
observed that broods were in areas of 2.5 shrubs per m? in Wyoming. Martin (1965) noted
that broods were in areas of 1.1 shrubs per m? in southwestern Montana.

The only vegetative characteristic which was different between yearling and adult
sage-grouse hens was the average shrub height. Adult hens appeared to select for taller
(P<0.05) Wyoming big sagebrush plants compared to yearling hens (35 vs 31 cm), Table 2).

Canopy coverage values at brood sites for forbs, grasses, and all herbaceous vegetation
ranged from 7%, 22 %, and 29%, respectively, and grass heights averaged 17 cm. Connelly,
Schroeder, Sands and Braun (2000) suggested that broods need a combined grass and forb
cover that is greater than 15 %, although they noted that grass heights are variable depending
on the grass species present.
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Brood locations had less (P<0.05) shrub cover and shorter shrubs than nest locations (Table
2). Herbaceous vegetation measurements were not compared between brood and nest
locations since they were taken at different times of the year.

Our results are consistent with Hagen, Connelly and Schroeder (2007), who found hens with
broods selected areas with less sagebrush cover than nest sites. They further reported that
during the brood rearing stages, sagebrush cover decreased from early to late periods.

4. Conclusion and Management Implications

Our study found that Wyoming big sagebrush vegetation types are vital for nesting and
brood-rearing sage-grouse. Ninety-seven percent of nests and 92 % of brood locations were
in sagebrush vegetation. Sagebrush cover was the only parameter in central Montana that
consistently met the suggested guidelines of Connelly (2000). Sagebrush heights were lower
at Roundup and Malta than the suggested guideline. Therefore, the sagebrush cover guideline
proposed by Connelly, Schroeder, Sands and Braun (2000) appears to be an appropriate
indicator of nesting and brood-rearing habitat in Montana, but the sagebrush height guideline
does not.

Although sage-grouse hens selected nest sites for taller and more productive shrubs, this did
not influence nest success. Likewise, herbaceous vegetation did not influence nest selection
or nest success. This would suggest that even though most livestock grazing guidelines are
designed to leave more residual herbaceous cover and height to increase nest success, it may
not decrease nest loss due to predation.

Sage-grouse hens generally select brood rearing areas with less sagebrush cover and more
herbaceous cover than nest sites. This finding has prompted some land managers to reduce
sagebrush cover in order to increase brood-rearing habitat. This practice ignores the mobility
of the hen at that life stage, and the overlap of nesting and brood-rearing habitats in many
populations. It also assumes that the brood-rearing habitat is a limiting factor to sage-grouse
populations. We believe that sagebrush cover should not be reduced in the Wyoming big
sagebrush vegetation type because it is important to sage-grouse in the nesting and wintering
periods.
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