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SUMMARY

A two-year study, sponsored by the U.S. Department of the Army and conducted
by Pacific Northwest Laboratory, was initiated in 1989 to study sage grouse on the
Yakima Training Center (YTC). The specific objectives of this study were 1) to obtain
detailed informatian on the distribution and relative density of sage grause on the YTC,
2) to identify movement and habitat use patterns of sage grouse on the YTC, 3) to
identify crucial habitat tor sage grouse on the YTC, and 4} to provide management
recommendations. Sage grouse were selected for study because they are a U.S. Fish
and Wildlife Service candidate species for the threatened and endangered list in
Washington, and because the YTC probably contains the largest population of sage
grouse left on tederally owned lands in this state.

The locations of 11 sage grouse leks, or breeding grounds, were determined on
the YTC during extensive spring helicopter surveys. The maximum number of sage
grouse observed during ground surveys of these leks varied from 2 to 55 birds. One
lek, located near Range 19, was probably used by 40 to 50% of the YTC sage grouse
population. Fifteen years of counts of males on leks indicate that the YTC sage grouse
population was most numerous during the early to mid 1980s. Since the mid-1980s,
sage grouse numbers appear to have declined on the YTC and in other locations in
Washington.

Forly-six sage grouse {17 females and 29 males) were captured and fitted with
radio transmitters during 1989 and 1990. Movements by these sage grouse were both
erratic and large when compared with other studies. We believe that many of the
atypical movements were in response to military training activities. Sage grouse
appeared to seek out areas on the YTC where human disturbance was low.

Nesting success for radio-marked females (38%) was comparable to that
observed in other populations. However, only 15 sightings of broods were made dur-
ing 2 years of study, and only one radio-marked female successfully raised a brood.

Radio-tracking data indicate that some of the best habitat for sage grouse
accurred in the western half of the YTC. The northwest corner of the YTC appeared to
be particularly important habitat for both sexes during the spring and for nesting
females. Loss of the sagebrush in the northwest corner of the YTC would be



devastating to the YTC sage grouse population. The eastern portions of the YTC were
not very good sage grouse habitat.
Based on this study, we recommend the following management actions:
» Conduct annual counts of sage grouse on leks.

» Conduct annuai surveys for the presence or absence of grouse on all leks
used in the past.

» Conduct aerial surveys for new leks every 2 to 3 years.
« Begin a program to restore and reestablish stands of big sage.

» Reduce the level of sheep grazing during the nesting and early brood-
rearing periods in the northwest corner of the YTC and immediately south of
the road from Range Central to Range 55.

+ Protect a 1-km zone around the major leks from disturbance 24 hours a day
from mid-February through the end of March.

- During the nesting and early brood-rearing seasons (mid March through late
May), reduce disturbance within a 4-km band around the Range 19 lek and
in a 1-km zone south of, and parallel to, the main road between Ranges 5
and 55.
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composition of the major classifications of vegetation in the two areas (Tables 7 and
8). Forbs, a major spring and summer food for sage grouse, appeared to be as prev-
alent in the sprayed areas as in the unsprayed areas. However, this shouid not be
interpreted as meaning that herbicide spraying had no affect on forbs. Because no
pretreatment-control information was available, it is possible that before the spraying
the sprayed areas had higher densities of forbs than the unsprayed areas, and that the
spraying reduced the level of forbs on the treatment area. In addition, because the
vegetation surveys were conducted 1 and 2 years after the application of the herbi-
cide, it is also possible that the herbicide application reduced forbs on the treated area
during the growing season immediately after application. Another complicating factor
1s that our survey results were probably affected to some unknown degree by grazing
of sheep in the area during this year and by past fires, particularly in the sprayed

TABLE 7. Percent Cover for Litter, Bare-Soil, and Major-Vegetation Classes on
Herbicide-Treated Areas and Nearby Untreated Areas on the Yakima
Training Center

Percent Cover
Unsprayed Sprayed
Average  Median Range Average  Median  Range
Grasses 37.5 41 22-53 37.3 34 10-59
Forbs 3.1 2 0-8 2.6 1 0-6
Shrubs 1.6 e 0-10 2.3 0 0-14
Litter 17.8 22 1-27 15.0 16 4-35
Bare soil 40.0 36 16-64 42.8 41 25-56
TABLE 8. Results of Analysis-of-Variance Comparison Between Percent Cover of

Major Vegetation Classification on Herbicide-Treated and Untreated Areas
on the Yakima Training Center(a)

Source df Mean re F-Value P-Value
Treatment 1 0.00004 0.005 0.9429
Vegetation Group 2 1.839 250.2 0.0001
Interaction 2 0.001 0.125 0.8828

(a) Cover data transformation: Y' = arcsin{sqrt(Y + 0.05))
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areas. We do believe, however, that it is safe to state that the herbicide did not appear
to have a major impact on forbs 1 and 2 years post treatment. E. Andersen {(Range
Specialist at YTC) is collecting more detailed long-term data on the impacts of
herbicide treatments on the local vegetation.
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MANAGEMENT RECOMMENDATIONS

In this section we address management recommendations for sage grouse on
the YTC. We believe that a number of actions can be taken to help ensure the contin--
ued survival of sage grouse on the training center. Some of the recommended actions
may not be practical financially and/or may compromise the military mission of the site.
We did make an effort, however, to present realistic management actions that we
believe are beneficial to sage grouse and are achievable without undue difficulty,
based on our limited knowledge of the YTC.

LEK COUNTS, SURVEYS, AND SEARCHES

For management purposes, biologists make a distinction between lek counts
and lek surveys {Autenrieth, Molini, and Braun 1982). Lek counts are counts of the
numbers of male sage grouse made on individual leks, whereas lek surveys document
only the presence or absence of male grouse on known leks. Lek searches are the
examination of areas for new leks. We believe that all three methodologies should be
used on the YTC, and we discuss below the application of these methods.

Background Information

According to Johnsgard (1973), sage grouse are one of the most specialized of
the lek-forming species in North America. Leks or strutting grounds are traditional
areas where sage grouse gather for breeding in the spring. Specific lek locations are
generally used year after year; Wiley (1973) reported that a lek in Wyoming was used
for at least 28 years. During the spring, male sage grouse attend leks over a period of
several months, while females attend for only a few days (Petersen 1980). On the
YTC, male sage grouse often begin moving to the vicinity of leks in early February,
when they begin displaying sporadically. However, actual breeding displays do not
begin seriously until mid to late February, and continue until mid May (Figure 8). Peak
numbers of males on YTC leks occurred in mid April in 1989 and in early April in 1990
(Figure 8). Female sage grouse begin to appear at leks in mid February, and reach
peak numbers in early March (Figure 8). Breeding activity at the lek typically occurs
only for a few hours each morning (Wiley 1973), after which both males and females
disperse to surrounding sagebrush. However, male grouse often return to the teks in
the evening to roost (Wallestad and Schladwiler 1974).
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Because male sage grouse are highly visible on leks and because leks are
used by sage grouse year after year, counts of males at leks are used by all states as
an index to relative population size (Western States Sage Grouse Committee 1982).
However, counts of male sage grouse made on a daily basis have been shown 10 be
highly variable (Braun and Beck 1976; Beck and Braun 1380; Emmons and Braun
1984), and no direct correlation has been made between counts of male sage grouse
at leks and actual population levels (Beck and Braun 1980}). We also noted large vari-
ations in daily counts of male sage grouse on YTC leks (Appendix B). Because these
large daily variations exist, extreme care should be exercised when using counts of
males as an index of population levels. Nonetheless, according to the Western States
Sage Grouse Committee (1982), counts of males at leks do provide an insight to long-
term population trends. Annual ¢counts of males on leks also provide information on
the relative importance of an area to sage grouse; on the distribution of sage grouse in
the spring; and on the potential nesting habitat, because most nesting occurs in the
vicinity of leks (Western States Sage Grouse Committee 1982).

Trends in the counts of males on leks at the YTC and on leks in Douglas
County, Washington, appear to be very similar (Figure 7), despite that the areas are
widely separated (Figure 1) and that the counts were made by different personnel. We
believe that these counts probably reflect actual trends in sage grouse populations for
the region. However, we also believe that most if not all leks on the YTC should be
counted annually. In the past, only a few of the major YTC leks have been counted
each year. When the locations of these leks shifted (e.g., the Range Central lek) the
counts at these leks dropped to or near zero. However, these birds probably shifted
their breeding activities, for whatever reason, to the nearby Range 5 lek (Figure 5) that
was detected duning our study.

Because large daily variation in counts of males occurs, Cannon and Knopf
{(1981) have suggested that the number of active leks is a better index to prairie grouse
population levels than are actual counts of males present. Emmons and Bruan {1984)
report that the number of active leks increased with increasing sage grouse popula-
tions and that therefore numbers of active leks might be a useful index of sage grouse
population levels.
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Becommendatigns for YTC

We believe that both counts of males on leks (lek counts) and surveys of all
known leks for the presence or absence of sage grouse (lek surveys) should be con-
ducted on the YTC annually. We recommend the following guidelines for counting
maile sage grouse on leks. These guidelines are based on recommendations made
by the Western States Sage Grouse Committee (1982) and by Emmons and Braun
(1984).

Time of Year

The objective is to make counts during the peak of attendance at leks by males,
which occurred during the first 2 weeks of April during our study (Figure 8). This peak
in male attendance may shift slightly later following more severe winters (the winters of
1988-1989 and 1989-1930 both were relatively mild). We believe that a minimum of
four counts at all leks should be made each year. To accommodate the shift in peak
attendance, we recommend that one count be made between March 15 and March 25,
two counts between March 26 and April 10, and one count between April 11 and 20.

Time.of Day

Counts should be begin at first light. Because sage grouse may dispiay during
periods of full moon and terminate their activities in early morning, counts during per-
iods of full moon should terminate a half hour after sunrise. During the darker phases
of the moon, counts should terminate by 1 hour after sunrise.

Weather Conditigns

Clear and calm mornings are best for sage grouse counts. Counts should not
be made during periods of rain or strong winds, as displaying activities by the birds
drop dramatically during inclement weather, particularly during rain.

Leks 10 be Counted

Attempts should be made to count all known leks on the YTC; however, empha-
sis should be placed on the major leks (Ranges 5, 10, 19, and 55). Given good
weather, good roads, and little military activity, it will take at least two mornings to
make a single count of the YTC leks. Because interlek movements occur, counts
should be made on all the leks in the Selah Creek drainage (Ranges 5, 10, and 55)
during one morning.

h Recor

The total number of males and females present on the lek should be recorded.
Because of periodic shifts in lek locations and differences in common names appfied
to a single area by different personnei, locations of the leks (UTM coordinates) shouid
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be recorded each year. Weather conditions should also be noted, as should the
personnel making the counts.

Surveys for sage grouse activity (i.e., presence or absence) should be made at
alt historical lek locations each year, regardless of whether or not the lek has been
active in recent years. This information (i.e., the proportion of active leks) is relatively
easy to obtain during routine counts of males. However, leks that have not been used
for several years (e.g., Badger Gap and Range Central) should also be visited. The
lek locations that have not been used recently can be visited up to 2 hours following
sunrise, because the objective is only to confirm that they are still not being used.
Those leks that do not appear to be active should be visited at least three times,
because the lack of birds during a single visit may be caused by the presence of pre-
dators, by human disturbance, or by weather factors. Feces can also be used as an
indicator of activity, if the lek is visited later in the day.

] We also recommend that aerial surveys for new leks on the YTC be made every

2 to 3 years. These surveys should be made using a helicopter. Surveys shou!d com-
mence at sunrise, when the males are highly visible, and cease 2 hours later. The sur-
veys should be conducted during mid March to early April, the period of peak male
attendance at leks. Surveys for new leks should be concentrated in those areas on
the YTC that are most likely to have leks; those areas classified as the best spring
habitat for males (Figure 13a) should be searched first.

In summary, the following actions should be taken to monitor sage grouse
populations on the YTC:
1) Conduct annual counts of males and females.

2) Conduct annual surveys of all historical leks to detect the presence or absence
of grouse.

3) Conduct aerial surveys for new leks every 2 to 3 years.

HABITAT PROTECTION

Quality habitat is the key to the survival of sage grouse. The YTC has one of the
largest contiguous blocks of shrub-steppe habitat left in Washington. Protection of
sage grouse on the YTC should involve a program of habitat protection and
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restoration. We discuss here some aspects of habitat protection and restoration that
should be addressed on the YTC.

Sagebrush

Sagebrush is a critical component to tha survival of sage grouse on the YTC.
Based on the results of this study and of other investigations (Wallestad 1975), the
winter diets of sage grouse consist aimost entirely of sagebrush. In addition, sage-
brush provides essential cover for nesting (Wailestad and Pyrah 1974). The removal
of sagebrush from the YTC would result in the loss of the sage grouse. In particular,
the loss of sagebrush cover in the northwest corner of the YTC (Training Areas 3A, 2A,
and 2B) (Figure 2) would be particularly devastating to the YTC sage grouse popula-
tion. These areas, as shown by our general habitat-use maps (Figures 13, 14, and 15}
and our radio-tracking data, are especially important to female sage grouse. One
large fire, such as occurred on the Arid Lands Ecology Reserve of the Hanford Site in
1984, could remove all sagebrush from this area. Such a fire could easily be started
by natural causes, by the general public on the adjacent |-82 freeway, or by military
activities. We believe that this northwest corner of the YTC should receive priority in
fire control and fire prevention. In addition, it would be extremely beneficial to reestab-
fish sagebrush in other areas of the YTC that have a high potential for supporting
dense stands of sagebrush and that also appear to be favored by sage grouse. Not
only would establishing such buffer areas benefit the current population of sage
grouse on the YTC, but it also might provide some alternate high-quality habitat shoutd
sagebrush stands in the northwest corner the the YTC be severely impacted. One
potential buffer area is the region east of Range Central in Training Areas 9A, 9B, 8B,
and 13C, particularly the Selah Creek Valley and Ranges 5, 10, and 55. Sagebrush
stands in the vicinities of these areas have been severely impacted by repeated fires
and by mechanical destruction in the past. Based on our map of potential sagebrush
distribution {Figure 16), these areas appear to have a high potential to support dense
stands of sagebrush.

We recommend that an effort be started to reestablish and restore stands of big
sagebrush. Sagebrush can be reestablished, if started from tublings of native stock
and irrigated during the first year (Brandt, Rickard, and Hefty 1990). In addition, fertili-
zation of existing sagebrush plots may be beneficial to sage grouse (Myers 1989).
The YTC Range Specialist would have the best idea of where sagebrush repianting
and restoring efforts would have the highest probability of succeeding. In addition, the
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Range Cantrol Officer should also be involved in the site selection process, to mini-
mize impacts on military training activities and to select a site that can receive some
protection from range fires and mechanical disturbances. One potential area for sage-
brush reestablishment is the Selah Creek Valley in the central portion of Training Area
9A (Figure 2). This area appears to have a high potential for sagebrush (Figure 16), is
located close to some major leks (Figure 5), and shows potential as high-quality sage
grouse habitat during much of the year (Figures 13, 14, and 15).

razin

We do not know what impact the YTC livestock grazing program has on sage
grouse. The grazing program on the YTC is run much better than the pragram on pri-
vate lands immediately to the west of the YTC. Radio-marked sage grouse have spent
extended periods of time just east of |-82 an the western border of the YTC, yet none of
these birds has crossed I-82 onto privately owned lands that are heavily grazed. The
grazing of large bands of sheep in Training Areas 2A, 3A, 10A, 10B, and 11A (Fig-
ure 2) may be detrimental to nesting sage grouse. These areas were shown to be very
impartant to nesting sage grouse. Grazing by sheep has been reported to be more
detrimental to sage grouse than grazing by cattle (Girard 1937). Grazing by sheep
can cause nest desertion, nest destruction, and the removal of farbs (Call and Maser
1985), which are important forage to both young and adult sage grouse during the
summer. We believe that it probably would be beneficial to sage grouse to reduce the
amount of sheep grazing in Training Areas 2A, 3A, 10A, 10B, and 11A, especially
during the nesting and early brood-rearing seasons. Recommended dates for
reducing grazing in these areas are mid March through mid June.

DIRECT TION OF [t

In addition to habitat protection and restoration, we believe that it is important to
provide some direct protection to individual sage grouse during crucial periods, e.g.,
during breeding (mid February to mid April), nesting (mid March to late April }, and
early brood rearing (mid Aptil to late May).

Leks
Restrictions already are placed on disturbance of leks by military activities on

the site from 0400 to 0900 hours during March. We believe that this protection period
should be extended to 24 hours a day from mid February though the end of March.
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Peak female attendance at leks during our study was during late February and early
March, and a secondary, but smalier peak occurred about 25 days later, probably
related to renesting attempts. We also believe that a 1-km? area surrounding the lek
should be protected, because many birds tend to roost in the vicinity of the lek. This
level of protection should be extended to at least the four major leks (Ranges 19, 5, 10,
and 55) that presently occur on the site (Figure 5).

The YTC allows viewing of the Range 19 lek by various public organizations
{e.g., local Audubon Clubs) under the supervision of YTC personnel. We view this as
an important activity that is beneficial both to the general public and to the sage
grouse, in that it reawakens people's awareness of this valuable resource. We sug-
gest that such viewing activities should be initiated after the first week in March follow-
ing mild winters and after the second week in March following severe winters, to avoid
any disturbance of the lek during period of peak attendance by females.

i n rin in 1 - in
During our radio-tracking efforts on marked sage grouse, we saw several

instances where disturbance by troops appeared to directly influence the movements
of sage grouse. We believe that the large home ranges, the apparent seeking of low
human-disturbance areas (e.g., the Impact Area), and the unusually large erratic
movements of marked birds were often directly reiated to troop activities. For the most
part, we do not know what impact such disturbances have on sage grouse. However,
disturbances of any type should be avoided during the nesting and early brood-
rearing periods. We recommend that troop training activities should be reduced or
eliminated within a 4-km band around the lek at Range 19 from mid March to May 30.
A zone of this diameter would have protected the majority of nesting birds observed
during this study. Research has shown that sage grouse often return to the same area
to nest in successive years (Berry and Eng 1985, Hayden-Wing et al. 1986). Because
ali of the females that we marked at Range 10 were yearlings and none attempted to
nest, we are unable to present data on the nesting locations for females from this area.
However, because suitable habitat is generally lacking to the north of the leks at
Ranges 5, 10, and 55, we believe females from these leks are probably nesting south
of the main road that runs from Range Central to the East Gate. One female that we
captured and marked at the Range 19 lek did nest in this area. Based on habitat
characteristics and our limited nesting information, we recommend that disturbances
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south of this road be limited to the existing ranges and that no bivouacking or maneu-
vering occur for a distance of 1 km south of the main road from mid March to May 30.
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ADDITIONAL DATA NEEDS

Based on the analyses of existing data, we believe that a number of aspects of
sage grouse ecology on the YTC need further study. These are summarized as
follows:

« Additional research on winter habitat requirements of sage grouse should be
conducted. We obtained data on sage grouse movements only during one mild
winter. Sage grouse habitat use is likely to be considerably different during
more typical winters. Research on the feasibiiity of using winter aerial surveys
to take censuses on sage grouse would be useful, if a winter with a more
extensive snow cover occurred.

* We obtained no information of the nesting locations of grouse using the south-
ern leks (Ranges 5, 10, and 55). This area is important because of the compar-
atively large number of leks in the region and the high amount of military
training activities it receives.

+ Additional work on brood habitat requirements is required. We were able to
follow only one brood for any length of time during this study. This work would
identify those areas best suited to conduct routine brood surveys.

« A study of the behavioral responses of sage grouse to military training activities
is desirable. During our study, sage grouse appeared to be affected by inten-
sive training activities. These observations were incidental, however, to our
primary goal of documenting sage grouse habitat use on the YTC. A more
structured study with the specific objective of evaluating grouse response to
training activities would be useful. Topics of this study could include the follow-
ing: 1) evaluating the impact of training activities at the remodeled Ranges 10
and 55 on grouse during the mating season; 2} intensive radio-tracking studies
ot grouse in training areas before, during, and after troop training activities; and
3) determining why grouse use the impact Area. Is it used because food
resources are better, or is it just a place to escape from disturbance?

» ldentify and prioritize areas for habitat restoration and improvement.
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APPENDIX A

MAPS QF THE LOCATIONS AND BOUNDARIES OF
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APPENDIX B
SUMMARY OF THE MAXIMUM NUMBER OF MALE AND FEMALE
SAGE GROUSE OBSERVED ON LEKS DURING THE WEEKS
THEY WER NITOR 1 AND 1
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[ABLE B.1. Summary of the Maximum Number of Male and Female Sage Grouse Observed on Leks During the
Weeks They Were Monitored in 1989 and 1930

Range 19(@ Range 15 Range 10 Range 5 Range 55 Beller Dz Silica N Badger Silica S
Woeeks 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990 1989 1990 1988 1990 1989 1930 1989

Monitored M F MF MF MF MF MF MF MF MF MF MF MF _MF MF MF MF MEF
2112 - 217 6 4 10 00 00 00

2/18 - 2/124 30 7 00

2/25 - 3/13 31 18 9 3 13 1 50

/4 - 3110 26 19 38 61 60 10 5 00 74 00 1
3I1-317 3615 3112 62 30 160 135 1B 5 16 0 5 6 1 3 2

I8-3/24 41 4 46 2 6 0 65 153 11 2 102 61 30

325-3/31 30 4 5116 7 0 70 130 50 20 117 0 71 40 1

411 - 47 41 1. 35 2 70 20 100 90 190 00 110 70 40 31

4/8 - 4114 53 2 4 0 00 151 22 150 12 0 10 4 0
421 - 4127 31 2 70 00 12 ¢ 40 00 4 0

4/28 - 5/4 37 3 30 10 0 5 0 40 30

(a) Lek location.
{b) M= male and F = female.






APPENDIX C
A SUMMARY OF CHI-SQUARE ANALYSIS FOR HABITAT PREFERENCES



TABLE C.1. A Summary of Chi-Square Analysis for Habitat Preferences

Map Laver Season Sex x2 df P
Soils Nesting F 49.5 3 <0.05
Summer F 11.3 3 <0.05
Spring M 27.2 3 <0.05
Summer M 61.1 3 <0.05
Fall M 33.3 3 <0.05
Winter M 4.7 3 _0.20
Slope Nesting F 36.2 3 <0.05
Summer F 9.8 3 <0.05
Spring M 62.5 3 <0.05
Summer M 26.1 3 <0.05
Fall M 7.1 3 0.07
Winter M 7.0 3 Q.07
Elevation Nesting F 7.9 3 <0.05
Summer F 3.9 3 0.27
Spring M 24.8 3 <0.05
Summer M 63.3 3 <0.05
Fail M 33.2 3 <0.05
Winter M 14.8 3 <0.05
Vegetation Nesting F 18.8 1 <0.05
Summer F 7.7 1 <0.05
Spring M 6.5 1 <0.05
Summer M 3.5 1 0.06
Falt M 13.2 1 <0.05
Winter M 57 1 <Q.05

C.1
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TABLE D.1. Summary of Preference Values Assigned to Categories Within the Map Layers Used to Construct
Generalized-Seasonal Habitat Maps for Male and Female Sage Grouse on the Yakima Training Center

Preference Values(a)

Map Layer Males Females
Used Category Descriptions Spring  Summer Eall Winter Spring  Summer
Soils Benway-Selah-Brehm 3 2 0 3 2
Fortyday-Disage-Sohappy 1 1 2 0 1 1
Vantage-Ralock-Clerf 2 2 1 0 2 2
Camaspatch-Wiskeydick-Wockum 1 3 3 0 2 2
Elevation 100-499 meters 1 1 1 1 1 0
500-799 meters 3 1 1 1 2 0
800-1099 meters 2 3 3 3 2 0
1100-1280 meters 1 2 2 2 2 0
Siope 0-5¢ 3 3 0 0 3 3
6-100° 1 2 0 0 1 2
11-150 1 1 0 0 1 2
>160 1 1 0 0 1 1
Vegetation Shrubland 3 0 1 1 3 3
Grassland 1 0 3 3 1 1

(a) 0 = chi-square value (Appendix B.1) not significant and map layer not considered in this analysis, 1 = habitat
category avoided, 2 = no preference shown for habitat category, and 3 = habitat category preterred.
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