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ABSTRACT

In Nevada, sage grouse ((entrocercus urophasianus) are

dependent upén succulent forbs provided by meadows during the
sunmer months. To evaluate the effects of cattle grazing on
meadow habitat, nunbers of sage grouse, forb abundance, and
forb phenology were compared between grazed and ungrazed
nmeadaws on the Sheldon National Wildlife Refuge in 1982.
Sage grousa use of grazed meadows was significantly greater
<than vwse ¢f ungrazed meadows in late July and thoughout
Auqust. Although grouse warz initially attracted to abun-

dance of common dandelion (Taraxacum officinale), phenologi-

cal stage of food forbs was most important in explaining the
attraction to grazed meadows as the sunmer pregressed. Forb
regrowth, stimulated by grazing prior to the cessation of
piant greowth, was available to sage grouse on grazed meadows
throughout most of the summer, while forbs on ungrazed mea-

dows bkecame nmature and unpalatable by late July.
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INTRODUCTION

Since the onset of settlement in the west, the sage

grouse (Centrocercus urophasianus) has undergone serious

declines in population levels over most of its native range.
In pioneer times this large grousa was the number 1 game bird
in 9 western states (Patterson 1952), while today it is
hunted only under limited seasons and restricted bags.

The story of sage grouse in Nevada is no exception,
population levels have generall} declined from previous lev-
els of abundance. While the degrae and time of the decline
i§ difficult to document, scattered references in the litera-
ture and first hand accounts by old time residents iﬁdicate
sage grouse were at one time much more commeon in Nevada than
they are today. Many Nevada ranchers feel that the birds
have declined substantially since their childhood years (I.
Sara, rancher, Eureka, Nevada; J. Berry, rancher, Adel,
Oregon; pers. comn., 1982). Reéidents of White Pine County
described sage grouse in the 1520's as keing so numercus that
they "got up in waves" and "blotted out the sun" (Nevada Fish
and Game Commission 1964=65}., Changes in harvest regulations
may also reflect declines, as 5 to 8 bird bag limits were
common in *he years prior to the early sixties, in comparison
to the restrictive 2 to 3 bird limits established since 1964
(Ponohe and Reobertson 1982). But even the early 1900's,
while described as pericds of abundance, were also beset by

s

years of alarming lows. Sportsmen and the Nevada Department




of Wildlife felt the birds were on their way to extinction
arcund 1912, 1913, 1927, and 1936 (Nevade Fish and Game
Commission 1964-65).

T+ is felt that loss of habitat or changes in habitat
have been largely responsible for sage grouse declines. Pat-
tarson {1952) noted that with the settlement of the west and
the resulting intensification of agriculture, grazing, and
hunting activities, sage grouse populations have diminished.
Althougﬁ many factors acting together have caused changes in
Navada's rangeland habitat, livestock grazing over the years
has been a poawerful force in influencing vegetative changes
{Robertson and Kennedy 1554, Hazeltine et al. 1561, Nevada
Fish ana Gama Commission 1264~65). Near the turn of the
century, Nevada's lands supported an estimated 700,000 cattle
and over a million sheep (Nevada Fish and Game Commission
1964-65). It is difficult to document actual grazing related
changes in sage grouse habitat since few detailed descrip-
tions of pristine conditions on Nevada rangelands exist;
howvever, reports in the literature indicate there has been a
general loss of forbs and grass, and an increase in big

sagebrush {Artemisia trideatata) and rabbitbrush

(Chrvgothamnus sp.). Hazeltine et al. (1961) described an

abun&ance of palatable grasses and weeds growing under and
between the shrubs on northern Nevada ranges. Sagebrush was
reported to cccur eonly in scattered stands which were seldom
dense. Robertsen, in Robertson and Xennedy (1954), compared

his own chservations with those made in 1502 by P.B. Kennedy




and determined that meadow conditions in general have de-
teriorated over the past 50 years.

That grazing related changes have taken Place on Hevada
rangelands is'gpparent, but the degree of change and its
effect on sage grouse is not clearly understood. Changes
that involve meadow vegetation would seem especially impor-
tant to sage grouse, particularly in the more arid portions
of their range. In Nevada, meadow habitat is critical fer
sage grouse broods, while it is- also important for nonbreed-
ing adults (Savage 1968, Oakleaf 1971). Meadows often pro-
vide the only sources of succulent forbs available to sage
grouse as the surrounding sagebrush habitat desiccates.
Oakleaf (1971} viewed the relationship of upland meadows to
sage grouse in Nevada as the concentration of annual produc-
tion into a small but important ccmponent of the sage érouse
habitat.

The importance of forbs in the diets of sage grouse is
well documented. [Diets of juvenile suge grouse are composed
primarily of insects and forbs, insects being most important
during the first few weeks of life, while forbs form the
major component of the diet through the late spring and
summer growth periods. Savage (19638) found that crops from 4
to 8 week old sage grouse collected in Nevada, contained over
72 percent forbs, the remainder of the diet consisting pri-
marily of sagebrush and insects. Forbs averaged 75 percent
of the diets of 127 juveniles through 12 weeks of age in

Montana (Peterson 1989), 1In an Idaho study, Klebenow and




Gray (1968) found that while insects comprised 52 percent of
the total diet of chicks during the first week of life, forbs
were the major food item in diets of chicks 2 to 10 weeks
old.

While many studies show a preponderance of sagebrush in
the diets of adult sage grousa (Girard 1937, Patterscn 1932,
Nelson 1955, Wallastad et al. 1975), adult birds will readily
consume forbs when they ara available. Almost 34 percent of
the summer diet of adult grouse in Wyocming was found to be
forbs (Patterson 1952). Savage (1968) found that diets of
hens with broecds contained over 53 percent forbs, while forbs
formed almost 45 percent of the diets of hens without broecds.
Diets of adult males collected during the same period con-
tained almost 11 parcent forbs. In California, stomach anal-
ysls of hunter killed birds showed that fall sagebrush diets
were supplemented with significant aﬁounts of conmon dande-

lion ({Taraxacum officinale) and members of the Fabaceae fami-

ly (Leach and Henslay 1954).

Although specific effects of grazing on sage grouse food
forks have not been determined, several studies have evalu-
ated livestock grazlng in relation to sage grouse habiéat in
northwestern Nevada. These studies seem to indicate that at
least some degres of grazing may be compatible with or even
desirable for grouse. Neel (1980) found that rest rotatlioen
grazing management was generally beneficial. A pericd of
rest tended to allow for recovery of food forb species, and

grazing in dense stands of vegetation inereased the avail-
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abllity of these apecies for grousa. Klebenew (1982) found
that birds tended to avoid meadow areas of dense rank vegeta-
tion but would use these areas once they were "opened up" by
grazing. Oakleaf {1971) reported that heavily grazed meadows
containing a mixture of forbs and grass-like species were
ttilized by sage grouse, while succulent areas of ungrazed
m2adovs dominateqd by heavy stands of sedge (Carex sp.) and
rush (Juncus sp.) were not used as feeding areas. After
cattle grazed and left a meadow, sage grouse were observed to
concentrate there in greater numbers than before the grazing
treatment (DeRochar 1980). Savage (i968) found that meadow
use by sage grouse did aot depaend on meadow condition but
rathar the presence of adequate food, cover, and water.
0vargrazedlneadcws in poor condition were utilized if these
requirements were met. These studies indicate some level of
grazing may act to improve the availability or gquality of the
food forb resource for sage grouse.

There is a need to Jfurther aexamine the relationship of
cattie grazing to sage grouse use of meadows. ©On the Shelden
Hational Wildlife Refuge in northwestern Nevada, cattle graz-
ing is used as a "tool" for managing wildlifs habitat. More
information is needed on the relationship of different grﬁz—
ing treatments to changes in meadow habitat and to meadow use
by grouse before specific recommendations can be made.

This study attempted to refine some of the sage

~grouse/cattle interrelaticnships alluded to in previous stud-

les for the purpose of defining grazing management for the
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benefit of these important game birds. The overall cbjectiﬁe
was to determine how cattle grazing affected éage grouse use
of meadows. Specific objectives included:
1) Detsrmine the importance of the following facters in
influencing sage grouse use of meadows:
n) abdbundance of sage grouse food forbs.
b) growth stage of sage grouse food forbs.

Obcurvations were also made on how the availability of
water and presence of cattle influenced sage grouse use

of mecadows.

2) Determine how cattle grazing effects the quality and
quantity of the forb resource for sage grouse.

3) Compare sage grouse use of grazed and ungrazed meadows.

STUDY AREAS

The Sheldon National Wildlife Refuge is located in ex-
treme northwestern Nevada (Fig. 1), Total area of the Refugé
is 232,794 ha. Large expanses of big sagebrush habitat
characterize the bottomlands, while low sagebrush {(Artemisia
arbuscula) communities dominate the brecad rimrock tables
vhich are common in the area. Springs and stringer meadows
are scattered throughout the valleys, Average annual preci-
pitation ranges from 33 ¢m in the western part of the Refuge
to less than 15 ¢m in the eastern portion. The elevation
averages 1829 m.

A large portion of the Sheldon Mational Wildlife Refuge
includes what was once referred to as the Sheldon Antelope

Range. BEoth the original Refuge aﬁd the former Range were
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set aside in the 1930's primarily for the conservation of

antelope {Antilocapra americana) and other species of wild-

life. Originally the Range was under joint administration of
the U.S. Fish and Wildlife Service and the U.5. Bureau of
Land Hanageﬁert, but in 1876 sole jurisdiction was “rans-
ferred to the Fish and Wildlife Service. Many years of
different grazing management policies have resulted in con-
trasts between vegetative condition on the Refuge and the
former Range. The majority of the Refuge is in good to
excellent conditicn, while areas of the Range have suffered
fronrpast overuse. Traditionally, tha Refuge has been grazed
under a deferred rotation system, while grazing on the Rangs
was season=-long up until 1980, In 1880, a rest-~rotation
grazing managerent program was initiated on the Range. Al-
though the Range is now technically referred to as the Re-
fuge, it will be continued to be jidentified as the Range for
the purpose of this thesis.

The rangeland habitat of the Sheldon is interspersed
with upland meadows ranging in size from small spring-associ-
ated or stringer meadows to expansive meadow bottomlands.
These meadows are bordered by sagebrush and contain a mixture
of grass and grass-like specles, and a wide diversity of
forbs. Some support flowing water throughout the meadow,
while water is ahsent or present only in emphemeral spring
sources in others. These meadows also represent a wide range
of vegetative conditions. Those which were.subject to past

periods of overgrazing, and which occur in the lower nmore
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arid elevations of the Shelden, typically support invasions
of big sagebrush and rabbitbrush, and a loss of riparian
vecetation. Many of the meudows on the Range can be included
in this description, although their condition may be improv-
ing under recent changes in the grazing program. Most of the
Rafuga mezdows are in good to excallent condition.

Thirteen meadows were selected for intensive végetative
and sage grouse surveys in 1982. Nine of the meadows are
jocated on the Range, while 4 are on the Refuge (Figs.
2,3,4). Although the study neadows differed in size and
condition, all are major meadows in areas of key sage grouse
habirat. Elevations of most of the meadows average between
about 1760 m and 1860 m, with the exception of West Rock
springs Exclosure at an elevation of 1975m, and the Bald
Mountain Cresak meadows with an averagas elevaticon of 1737 m.
The areas of all meadows that were surveyed along with their

estimated range condition are shown in Table 1.
METHODS

Strutting Ground Counts

sevaral known active strutting grounds were counted,
while attempts wera made to locate other grounds. The loca-
tion of unmapped grbunds was pinpointed by listening for the
sound made by males during their courtship displays. On cold
still mornings, this sound could ke heard approximately 3 km

away.
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Table 1. Areas of meadows surveyed and meadow condition
ratings of meaduws selected for vegetative and sage grouse
surveys on the Sheldon National Refuge and Range in 1982.

Meadow Meadow area Estimated range
survyed (ha) condition?

Range Meadows

Bateman 8.14 Poor-fair
Heall Creek 2.70 Poor
Badger Shearing Pen 7.05 Good
Badger Creek 2.23 Poor
West Rock Springs Exclosure 0.74 Excellent
North Catnip Creek 6.84 Excellent
Little Catnip Springs 2.14 Poor
South Catnip Creek 7.49 Excellent
Bald Mountain Creek-Ranga 2.92 Pooxr

Refuge Meadows

Bald Mountain Creek-Refuge 0.49 Good
Upper Hobble Springs 5.75 Good
Upper lLast Chance 20.92 Excellent
Lower Last Chanca 10.31 Excellent

*From Klebenow and Burkhardt (1982) and from observations
in 1981.
~Strutting grounds were visited between jate March and
early May., Counts were made between 0530 and 0630. Total
numbers of males and females recorded are shown in Appendix

I.
Food Habits

Crops. ware collected from 4 to 12 week old sage grouse
vbserved feeding on or near a meadow in 1981. All crop
material was separated inte identifiakle constituents, which
were then uir dried and weighed to the nearest 0.91 gram.

Age of the chicks was determined by primary feather length
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iBeck et al. 1975).

feadow Surveys

All cobservaticns of Sage grouse on both upland ang
meadow habitat in 1981 and 1982 were recorded as adult males,
adult females, or juvaniles. Although intensive meadow sur-
veys were conducted only in 1382, data on numbers of sage
gronse fluszhed, presence or absence of cattle, forb pheno-
logy, and distribution of water were collected on meadow
habitat in 1381. This information, 2long with late spring-
/early sumpmer observations of Sage grouse in both 1981 and
1982 is included in Appendix IT.

Ir 1932, the following 5 factors were evaluated on the

13 selected study meadows over the summer:

Sage grouse meadow use

Forb abundance and phenology
Cover

Water availability

Presence of cattle

Since 8age grouse response to some of these factors
could be expected to changs over thae summer, each meadow was
surveyed 4 times, beginning with the initial appearance of
the grouse on meadows in July and ending in late August. The
range of dates for the 4 periods included; 12 Suly - 22 July

(mid-July), 26 July -~ 5 Auqust (late July - early August), o

if

[




August - 16 August (mid-2august), and 20 August - 28 August
{late August).

Because upland meadows represept mosaics of plant com-
mrnities ratier than homogeneous stands of vegetation, infor-
mztion on the 5 factors could only ke collected accurately by
stratifying each meadow into similar areas or "types" (Appen-
dix III). It was belisved sage grouse use of meadows might
be better explained by recognizing variation within a meadow.
Types were defined on the basis of similarities in plant
species composition, as well as similarities in physical
appearance, oOr structure of the vegetation. For exanple,
Hell Creek supported similar vegetation throughout its
length, but it was divided into 3 types, ranging from a very
narrow riparian area in its upper reaches, to a broader open
peadow area at its base. Portions of a meadow which included
sagebrush cover were also separated from those areas support-
ing entirely herbacecus vegetation. Types wére mapped on
aerial photographs and their areas in hectares were deter-
mined. .

Sage grouse meadov use was detarmined by censusing the
13 maadows on foot or horseback withrtha aid of a bird dog.
Each meadow was censused twice a day, 1 day every 2 weeXs for
a total of 4 counts. Sage grouse were counted from 1/2 hour
befors sunrise to 2 hours after sunrise in the morning and
from 2 hours before sunset to sunset in the evening. Morning
and evening counts were summed te represent total daily use

for each meadow for each day. Sex and age classes of all
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birds flushed or observed were recorded on a Per hectare
basis for each count. Number of flushes occurring in each
type were alsoc recorded. A flush was considered to have
occurred whenever a single bird or a group of birds got up
together from the same area. No attempt was made to survey
meadows during inclement weather.

All terrestrial forbs found in each type on each study
meadow were rated for abundance and phenolegy (Appendix IV).
Fhenology ratings were assigned during each of the 4 meadow
surveys. An abundance rating system develcped by Poulton
(1962) was medified to include numerical ratings. The more
Plentiful a ferb, the more importance it was assumed to have

for sage grouse:

4 Abundant Species that are easily
found throughout the
meadow and which occcur
in dense stands to the
exclusion of other
species.

3 Common Species that can easily
he seen by looking cas-
ually around any part
of the meadow.

2 Occasional Species which can easily
+ he seen in some parts of
the meadow, but which
require careful
searching before heing
. - found through the mea-
dow.

1 Rare - Species which can be
seen only by carefully
searching the entire
meadow.
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A numerical rating system for phenology was also devel-
oped based on the forb growth stages described by Robertson
and Torrall (1958). The rating which a particular forb
species received at one point in time represented the stage
in which a majority of the individuals of that species be-
longed to at the time of sampling. Since younger, therefore
more succulent, plant tissue was assumed to be more desirable
for sage grouse, the earlier tha greowth or phenological

stage, the higher the corresponding numerical rating:

Early leaf

Fre=bloon

[ T -

Bloom

Dough (soft seed)

&

3 Mature

2 Dry seed cast

5 Green seed cast
1

Weathered

The green seed cast category {rating 5) was created
primarily for common dandelion since it, unlike many cther
forbs, tends to reéain its succulence long after seed cast.
The 5 rating was nct always limited to common dandelion,
occasionally other forbs growing in moist areas tended to
remain green late into the summex. All forb names are from
Rogers and Tiehm (1978).

Although all forbs found on study meadows were classi-~

fied for abundance and phenclegy, only some were assumed o
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represent food items for sage grouse. These potential food
forbs were identified from the literature and the food habits
portion of this study (Table 2). Savage (1268} found that an
the Sheldon, common dardelion was the most hignhly uvilized
forb on all the meadows he studied, and that western aster

(Aster occidentalis) and yarrow (Achillea ianulosa) werse

important food items on several major meadows. These 3 forbs
were also found ko be by I'ar the most important component of
the diets of young grouse cgllected on mneadows in 1981.
Consequently, these species were referred to as the 3 main
grouse food forbs in the study area, and emphasis in 1982 was
Table 2. Fork species which cccur on the Shelden meadows
and which have been identiyied as being potential food
forbs for grouse from the litarature and from the food
habits portion of this study. Species reported to have

cccurred only in trace amounts in grouse diets are not
inecludeq,?

Yarrow

False dandeljon (Agoseris glauca)

Agoseris (Agoseris sp.)

Louisiana sagebrush (Artemisia Ludoviciana)
Western aster

Milkvetch (Astragalus sp.)*

Rockcress (Arabis sp.)

Tapertip havksbeard (Crepis acuminta)
Flixweed tansymustard (Descurainia Sophia)
Small woolly eriophyllum (g;Ionhyllug lanatum)
« Peppearveed (lepidium sp.)»

Slender false phlox (Microsteris gracilis) (seeds)

Nuttall monolepis (Monolepis Nuttalllana)
Common dandelion .

Yellow salsify (Tragopogeon dubius)
Clover (Trifolium sp.)»

Literature sources: Patterson 1952, Leach and Hensley
1954, Nelson 1955, Klebenow and Gray 1968, Savage 1968,
Peterson 1969, Neel 1980.

*Saveral species of this genus or the genus by itself has
been reported as being important.
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placed on evaluating how grazing affected these species for
grousa.

A cover rating to evaluats the effectiveness cf meadow
vegetation as hiding cover was devaloped from the method
described by Jenkins (1961). Ten 38 cm triangular shaped
fiber board models ware placed at & m intervals along a 40 m
out at an angle of 452 in both directions from each end of a
transect established in a representative area of the meadew
types. Tha visibility of the mcdels was racorded from 10 m
the transect line for a total of 4 readings; If 75 percent
or more of the model could bs seen clearly, it received a
rating of 1.0, if 25 percent or more of the model was cb-
scured by vegetation, it received a rating of 0.5. The total
nunber of visible and partly visible models were summed to
arrive at a single index to represent the type. An index of
40.0 represented the situation where cover was lacking en-
tirely, while an index of 0.0 represented a situation where
cover was extremely tall or dense.

The availability of water in each meadow type was re-
corded during each survey. Water considered to he available
for sage grouse included free water in perennial creeks,
intermittent channels, seeps, springs, and puddles creatad
from overflow of livestock watering troughs.

During each census of sage grouse on meadows, proximity

of birds to cows was recorded by the following categories:

No cattle in wicinity 0

R - R e Y™ e M- —‘—-—‘-—-M—-—Q}.“,‘AJ
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Cattle in vicinity, but not ocn meadow 1

Cattle nn meadow 2
Cattle over 50 m from grouse F-
Cattle 25 - 50 m from grouse B
Cattie less than 25 m from grouse c

Effects of Grazing on Forbs

Short and long tern effects of grazing on herbaceous
vegetation was evaluated by comparing differences in percent
cover inside and outside temporary and permanent livestock
exclosures. Two temporary exclosures, one at West Rock
Springs and another at Scuth Catnip Creek, were constructed
just prior to grazing in 1982. Permanent exclosures included
the uppermost fenced spring source at Hobble Springs, the
Hell Creek bighorn sheep pen, Bateman springs, and the Refuge
portion of Balé Mountain Creek. Past grazing histories of
these areas indicate they have received little or no use by
livestock in recent years (Franzen, range conservationist,
U.5. Fish and Wildlife Service, pers. comm., 1982). Vegeta-
tion around the Hobble spring source has been protected from
any grazing since the 1950's or 1960's.  KNo cattle have been
alldwed in the bighorn sheep pen since it was built in 1968
or on Bateman since it was fenced in 19$77. The south bound-
ary of the Refuge fenca, which separates Bald Mountain Creek-
Range from Bald Mountain Creek-Refuge, was constructed in the
1940's. Traditicnally, grazing pressure has been very light

on the Refuge side of the fence, especially in comparison to




26

the heavy use experiencad on the Range side.

Percent canopy cover of herbacsous vegetation and per-
cent bareground was estimated in plots systematically placed
aleng transects established in similar vegetation types in-
side znd outside the exclosures. To incorporate differences
in the distributicn and abundance of the more important forb
species, 5 guadrat sizes of the following dimensions weie
used; 6.2 x 0.1 m, 0.5 ¥ 0.2 m, 1.0 x 0.5 m, 1.0 % 1.0 m, and
1.0 x 2.0 m. Different gquadrat sizes were salected for each
species based on its occurence. Percent cover and bareground
wera estimated from the scale developed by Daubenmire (1959)

and modified by Bailey and Poulton (1968):

Cover class Range of cover (%) Midpoint
1 ' 0-1 0.5
2 1-5 3.0
3 5=25 15.0
4 25-50 37.5
5 S0-75 62.5
6 75=95 85.0
7 95--100 87.5

Effects of grazing on regrowth of the 3 most important
sage grouse food forbs (common dandelion, western aster,

yarrow) and cinguefoil (Potentilla graciiis) (it was a major

component of the Suuth Catnip Creek meadow) were evaluated by
comparing percent succulent leaves of grazed and ungrazed

plants at the South Catnip Creek and West Rock Springs Exclo-
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sures. Succulent leaves were defined as those which were
green, had the appearance of baing new, and were free from
blemishes or damage due to weathering. Number of leaves in 2
categories, succulent or mature and/or weathered, were
counted for all individuals of salected forb species found in
0.5 x 0.2 m'plots systematically placed along transects
established insjde and outside the exclosures. To determine
percentage of succulent leavas of each species, number of
succulent leaves were divided by total number of leaves
counted in each plot.

Diffarences in percent Kjeldahl crude pretein and crude
fiber vere also compared for the 3 main food forbs (A.0.A.C.
19€5). Leaves were collected from plots (0.5 x 0.2 m plots
vere used for western aster and yarrow, a 1.0 x 1.0 m plot
was used for common dandelionf systemﬁtically Placed along
transects established inside and oﬁtside the ungrazed tem=~
porary exclosure at West Rock Springs. All nutritional
analyses were completed by the Animal Science Nutrition

Laboratory, University of Nevada, Reno.

Grazing Treatments

Specific grazing treatments werae applied only on West
Rock Springs Exclesure and South Catnip Creek. These meadows
were grazed experimentally prior to the cessation of plant
growth in 1582. The small West Rock Springs Exclosure was
grazed from 14 June to 25 June by 44 head of cattle including

a2 mixture of cows and calves, and 1 bull, A+ South Catnip
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Ccreek (which was considerably larger in size), approximately
20 cows entered the meadow on 14 June, and by 28 June the
introduction of additional cows and yearling heifers in-
creased the total number of head to 56. These animals re-
mained on the meadow until the third week of July.

In addition to West Rock Springs Exclosure and South
catnip Creek, 4 other meadows including Hell Creek, Badger
creek, Little Catnip Springs, and Bald Mountain Creek-Range,
wera classified as grazed in 1982. While early to mid-summer
use wWas spheduled on some of these meadows, others received
use only from trespass grazing. In both cases, grazing
oceurred before the cessation of plant growth and was suffi-
cient to cause regrowth of meadow vegetation. On Hell Creek
and Little Catnip Springs, only a few cows were present on
the meadow in July, but in these areas of limited riparian
'vegetation, the effects of grazing were readily apparent.
While the small number of apparently trespass cattle present
on Badger Creek werae not observed until August, the meadow
was utilized fairly consistently by a herd of wild horses in
July. Regrowth of grazed forbs was evident in moist areas of
the meadow during the first survey. From 10 to 30 cows were
observed on Bald Mountain Creek-Range between mid-July and
the end of August. None of the ungrazed meadows recelived any
grazing in 1982 with the exception of Batenan. ©One calf was
occasionally obsaerved on the meadow in August, but the ef-

fects were considered to be insignificant.
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Data Analysis

_VAn index to compare the {requency and the proportion of
use a meadow received by grouse in relation to other meadows
was developed from the methed described by Joyner (1980). An
index of meadow use vas developéd for each study meadow as

follows:

Use Totalnumber grousesha e meadow Y Number of ccuncs

Index = X in which meadaw Y
Total number grouse/ha or all meadaous supported grouse

In additicn to the use index described above, sage
grouse use of meadows was also evaluated on & per hectare
basis. In ordar to relate szge grouse per hactare for the
whole meadow to the forb data which was collected by meadow
type, it was necessary to expand the abundance and phenclegy
values to represent the meadow as a whole. An overall meaﬁow
index for abundance or phenoclogy of a particular forb was
developed by averaging ratings weighted by the size of the
type. For example, the phenology index for western aster on
Bataman meadow during the second survey was calculated as

folleows:

Type number Phenology rating Type size

{ha)
1 6 ) b 4 g.12 = 0.72
2 6 x 2.27 = 13.62
3 4 X 5.75 = 23.00
8.14 37.34
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overall phenolegy index = 37.34/8.14 = 4.59

In the case where 2 phenology ratlings ware assigned toa
forb species at cne point in time, the average of the 2
ratings was pultiplied by the size of the type. A forb could
recaive 2 ratings during the same survey if the majority of
jndividuals within a type did not belong to a particular
phenology class, but rather approximately 1/2 were in one
phenoclogy class and 1/2 were in another. All forb abundanca
and phenology indices are jncluded in Appendix V.

simpla linear correlation and multiple linear regression
ware used to test for relationships between sage grouse use
of meadows and the abundance and phenology ©of the 3 main food
forbs{Steel and Torrie 1980). Two-way analysis of variance
{ANOVA, least squares method) was used to evaluate the rela-
tionship ¢of sage grouse meadow use to foed forb phenology
over time and to evaluate the effects of grazing over time on
focd forb phenology (Steel and Torrie 1980). Chi-square
analysis of availability-utilization data (Nue et al. 1974)
was used to test for sage grouse s2lection of grazed and
ungrazed meadows and selection of sites within a meadow on
the basis of cover amd rood- forb abundance and phenclogy. T-
rasts were used to evaluate differences in percent covar
inside and outside exclesures and in percent succulent leaves
of grazed and ungrazed piaats (Steel and Torrie 1980). A
test statistic was considered to be significant at the 0.05

level of probability for all anaiyses.

e
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RESULTS
Food Habits

Juvenile sage grouse crops contained over 22 plant and
animal food items, but less than half of these formed sub-
stantial componants of the diet (Table 3). Species which
cchprised almost 94 percent of the diet by weight included;
in order, low sagebrush, big sagebrush, little green rabbit-

brush (Chrysothamnus viscidiflorus), yarrow, common dande-

lion, western aster, and Louisiana sagebrush. Foad itenms
vhich occcurred most frequently in the diet included; in
order, yarrow, common dandelion, ants (Formicidae), little
green rakbitbrush, Lig sagebrush, western aster, and low
sagebrush. Other focd items which were also important in
terms of frequency or compcsitian but were used in 1e§ser
apounts included clover, milkvetch spaecies, and false dande-
lion. Most of the plant species were consumed as young
growing leaves, although developing flowerheads and even
seaeds of slender falsa phlox and common dandelion, were
sometimes used.

Three species, yarrow, common dandelion, and western
aster, stood out as baing by far the most iﬁportant of the
torbs. Although over 12 species were used, these 3 formed
cver 82 percent of the forb component of the diet in terms of
composition by weight, and were used the most frequently. In
most cases, with the exception of flowerheads of yarrow and

the seeds of common dandelion, only young succulent leaves of
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Table 3. Percent composition and fregquency of food items
found in crops of 27 juvenile sage grouse aged 4-12 weeks
cld., Neot included is an unidentified species of forb which
oczurred in erops in trace amounts.

%
Food iten Compostion Frequency
: (T
Shrubs
Low sagebrush-leaves 24.2 5
Low sagebrush flower-tuds 3.6 2
Big sagebrush-leavas 16.4 7
Little green rabbitbrush- 13.3 10
leaves
Silver sage (Artemisia cana) t2 2
leaves _
' Total 57.5 26
Forbs
Yarrow-leaves 12.8 il
Yarrow flower-buds 3.9 2
Common dandelicn-leaves 11.1 10
Conmon dandelion-seeds 0.1 1
HWestern aster-leaves 6.2 &
louisiana sagebrush-leaves 2.0 4
Slender false phlox-seeds 1.3 2
Slender false phlox-leaves 0.7 1
Milkvetch sp.-leaves 0.7 4
False dandelion-leaves 0.2 4
Clover sp.-leaves 0.1 3
Thistle (Cirsium sp.)~leaves A
Total 41.4 50
Invertebrates
Ants (Formicidae) 0.3 9
Beetles (Coleoptera) 0.4 2
Spiders (Arachnida) 0.1- 1
Flies (Diptera) t 1
Grasshoppers (Acrididae) t 1
Total 0.8 14
Other
Little green rabbitbrush-galls 0.5 1
Bluegrass (Poa sp.)-leaves t 1
Mat muhley (Mulhenbergia t 2
richarsoniij-leaves _
Total 0.5 4

Tt=trace (less than 0.1%}.
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these species were found in the crops. Particularly with

Yarrow, crops were usually packed with tiny new leaf tips.

Sage Grouse Use of Meadows

A total of 995 sage grouse observations were made on the
13 study meadows between 12 July and 28 August, 1982. Number
of sage grouse recorded on meadows and use of meadows by
different sex and age classes varied over the 4 survey per-
iods (Fig. 5). Meadow attendance increased steadily from
mid-July to mid-Augqust, but decreased by the end of August.
Adult males made up over 6§ percent of all sage grouse ocbser-
vations on the first survey, but formed less than 37 percent
ef all observations on the following 3 surveys.1 Hens and
juveniles made up 60 percent or more of the abservations in
survey periods 2 and 3, but formed only 30.8 percent of the
sample in mid~-July, and 40.5 peréent of the sample in late
August. Excluding the late August survey period, unclassi-
fied birds formed oenly a small percentage of all observa-
tions. In the last time period the composition of 1 large
flock could not be accurately determined. Additionally, 32
of what appeared to be barren heas are included in the obser-
vations of hens and juveniles.

Sage grouse were flushed mors often from meadows during
the morning counts than during the evening counts (Table 4).

Over 63 percent of all cbservations of all sex and age groups

l. The percentage of males utilizing meadows in late August
is probably underestimated as some of the birds recorded as
unclassified at that time were believed to ba males.
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Hens and Juveniles

] I Adult Males
Unclassifled

Mid
July

Lt July
Er-Aug

Mid
Aug

Lt Aug

Fig. 5.

227

273

280

213

Sex and age composition of sage grouse chservations

for each of the 4 survey periods in 1%82. Numbexrs to the
right of the bars represent sample size for each survey

pericd.
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Table 4. Total number of sage grouse by sex and age class
recorded during morning (AM) and evening (PM) counts of the
13 study meadows over the 4 time pariods in 1982. Percent of
total AM and PM surveys for each sex/age class are shown in
parentheses.

No. sage grouse

Sex/age group AM surveys PM surveys
Hens and juveniles 288 (56.6) 221 (43.4)
Males 277 (69.9) 119 (30.1)
Unclassified 70 (77.8) 20 (22.2)
Totals 635 (63.8) 360 (36.2)

ware recorded on the morning counts. Additiénally, adult
males, more than hens and juveniles, secmed to utilize mea-
dows more consistently in thz morning than in the evening.
Almost 70 percent of all obssrvations of adult male sage
grouse were recorded on the morning counts in comparison to
the 56.6 percent recorded for hens and juveniles during the
same period.

Meadow use, represented by all sex and aJe classes of
saga grouse per hectare of surveyed meadows, varied for the
13 meadows over the 4 survey pericds (Table 5). BSage grouse
were flushed at least once during the summer on all 13 mea-~
dows. When meadow use by hens and juveniles only was consid-
ered, certain meadows did not support use during some periocds
(Table §6).

Patterns of meadow use, recorded as éage grouse per

hectare, were different for grazed and ungrazed mezdows over
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Table 5. Sage grouse per hectare of surveyed meadows re-
corded for each eof the 13 study meadows over the 4 survey
periods. AM and PM counts are combined for each survey
peried and actual numbers of sage grouse counted are in
parentheses.

Late July-
Meadow Mid=-July Early Aug. Mid-Aug. Late Aug.
Bateman 4.3 (35) 2.0 (1s8) 0.0 1.4 (11
Hell Creek 8.1 (22) S.2 {14) 6.3 (17) 0.0
Badger Shearing Pen 1.6 (11) 0.0 1.1 (8) 0.0
Badger Creek 5.8 (13) 10.3 (23) 5.4 {12} 6.7 (15)
Wast Rock Springs 0.0 0.0 17.6 (13} 9.5 (7)

Exclosure

North Catnip Creek 0.1 (1) 4.4 (30) 1.6 {11} 0.6 (4)

Little Catnip 1.9 {4) 1.9 (4) 8.9 (19) 3.3 (7)
Springs

south Catnip Creek 0.0 5.1 (38) 9.4 (73) 6.0 (45)

Bald Mtn., <reek-~ 3.4 (10) 18.2 (53) 4.8 (14) 20.0 (58}
Range

Bald Mtn. Creek- 0.0 0.0 ¢g.0 (2032 0.0
Refuge .

Hobble Springs 6.1 {35) 3.1 (18) 7.0 (40) 3.0 (17)

Lower Last Chance 5.8 (60) 4.5 (48) 1.8 (19) 3.2 (33)

Upper Last Chance 1.7 (36) 1.5 (31) 1.6 (34) 0.9 (18}

Axithough no sage grouse flushes were recorded on Bald
Mountain Creek-Refuge during the mid-August survey, a group
of 20 males was cbhserved near the meadow.
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Table 6. Hen and juvenile sage grouse per hectare of sur-
veyed meadows recorded for esach of the 13 study meadows over
the 4 survey pericds. AM and PM counts are combined for each
survey period and actual numbers of sage grouse counted are
in parentheses.

Late July
Meadow Mid=-July Early Aug. Mid-Aug. Ilate Aug.
Bateman 0.9 (7 1.5 (12) c.0 1.4 {11)
Hell CreeX 4.1 (10) 5.2 (14) 6.3 (17} 0.0
Badger Shearing Pen 1.6 (11) 0.0 1.1 (8) 0.0
Badger Creek 1.8 (4) 10.3 (23) 4.5 (10} 3.6 (8)
West Rock Springs 0.0 0.0 17.6 (13) 9.5 (7
Exclosure
Horth Catnip Creek 0.0 2.5 {(17) 0.9 (8) 0.1 (1)
Little Catnip 0.0 0.9 (2) 8.9 (19) 2.3 (5)
Springs
South Catnip Creek 0.0 3.1 (23) 4.1 (31) 2.7 (20)
Bald Mtn. Creek- 3.4 (10) 18.2 (53) 4.8 (14) 2.7 (8)@
Range
Bald Mtn. Creek- 0.0 0.0 0.0 0.0
Refuge
Hobkle Springs 1.2 (7) 0.7 (&) 1.7 {10) 1.0 (&)
Lower Last Chance 1.3 (13) 1.2 (12) 1.6 (17) 0.7 (7)
Upper Last Chance 0.4 (9) 1.1 (24) 1.5 {32) 0.7 (14)

~ ®Not included is a group of 50 unclassified sage grouse
flushed from Bald Mcuntain Creek-Range during the late August
survey. While many of the birds were believed to be males,
hens and juveniles per hectare may be underestimated.
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the 4 time periods (Fig. 6). Sage grouse utilized grazed
meadows in increasing numbers from mid-July to nid-August.
while attendance on ungrazed meadows declined after mid-July.
By late Auvgust, use of grazed meadows alseo began to decrease
as sage grouse shifted from summer to fall habitat.

In a 2-way AROVA, a highly significant portion of the
total variatien in meadow use by sage grouse was explained by
the grazing treatment, while the amount of variation ex-
plained by time and the interaction of time with grazing was
not significant (Table 7). This indicates that the time
durintg the summer that the meadow was surveyed (mid-July,
late July-—early August, mid-August, or late August) was not
as important as whether or not the meadow had been grazed
that year.

A chi-sgquare test showed statistically significant se-
lection for grazed meadows as the summer preogressed (Table
8). Sage grouse used grazed and ungrazed meadows in propor-
tion to their avajilability during the mid-July survey, but
not during the late July-early August, mid-Augusat, and late
August surveys. During the last 3 surveys, observed use of
grazed meadows was significantly higher than expected.

Use patterns of individual mesadows over the 4 time per-
icds showed varjability and fluctuation, but in general, sage
grouse per hectare values were higher for most grazed than
ungrazed meadows frowm late July to the end of August (Fig.
7). For ungrazed meadows, there was a general decline in

sage grouse per hectare after mid-July. Hobble Springs was
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Table 7. Two-way analysis of variance of the effects of
grazing treatment and time on svge grouse vper hectare on the
13 study meadows over the 4 survey periods in 1982.

Source DF ss Ms F Test
Grazing treatment? 1 237.165  237.165  14.043%*
TineP 3 52.230 17.410  1.031
Interaction® 3 70.179 23,393  1.1385
Error 44 743.094 16.889

Total s1 1102.668

_—aGrazing trzatment means either ungrazed in 1982, or grazed
duging the growing season in 1382,
Tine includes the 4 survey periods; mid-July, late Juiy~-
early August, mid-August, and late August.
“Interaction represents the effects of time with grazing
treatmant.
** Significant at 0.01 level of probability.
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Tzeble 8, Observed and mxpected use of grazed and ungrazed
meadows by sage grouse in 1982.

Meadow No. sage Ho. sage 2
Survey period treatment grouse grousa {X°)
observed expected?

Mid-TJuly Grazed 49 52
U.agrazed 178 . 175 0.23
227
Late July- Grazed 132 62
early August Ungrazed 151 211 102.26%%
273
Mid-Augqust Grazed 148 64
Ungrazed 13z 216 142.92%*
280
Late August Grazed 132 49
Ungrazed 83 166 1B2.23x*
215

TCalculated by multiplying percent of total hectaras repre-
sented by each category of meadow treatment by total number

of sage grouse observed for that survey peried (Nue et al,
1974).

-**Signiricant at 0.01 level of probability.

ar exception and its sage grouse per hectare values were in
the range shown for grazed meadows during the late July-early
August survey.

Indices of sage grouse meadow use were generally higher
for grazed meadows than fo} ungrazed meadows (Tabl-s 9).
Exceptions were Hobble Springs and lLower Last Thance, which
had use index values in the range reported for grazed mea-
dows. Use indices for grazed meadows ranged from 1.46 to

0.35, with an average of 0.68, while indices for ungrazed

N T, L
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meadows ranged from 0.6 to 0.03, with an average of 0.26.

Selection for meadows which had been grazed was
consistently higher for hens and juveniles (Table 10). Index
values ranged from 1..29 to 0.43, with an average of 0.68,
while values for ungrazed meadows ranged from 0.22 to 0.0,
with a2n average of 0.14.

Table 9. Indices of meadow use by sage grouse on grazed and
ungrazed meadows [n 1932.

Use index®

Grazed meadows

Bald Mountain Creek-Range 1.456
Badger Creek .89
South Catnip Cresk 0.56
Little catnip Springs 0.43
West Rock Springs Exclosure 0.37
Hell Creek 0.35

Average 0.68

Ungrazed Meadcws

Hobble Springs 0.69
lower Last Chance 0.48
Upper Last Chance 0.20
North Catnip Cre=k 0.18
Bateman 0.17
Badger SHearing Pen 0.04
Bald Mountain Creek-Refuge 0.00
Average 0.25
“ZUse Totalnumber grouse/ha on meadow Y Numker of csunts
Index = X in which meadaow ¥

Total number grouse/ha on all meadaws supported grsuse
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Table 10. 1Indices of meadow use by adult hen and juvenile
sage grouse on grazed and uncorazed meadows in 1982.

Use index?

Grazed meadows

Bald Mountain Creek-Range 1.27
Badger Creek 0.88
West Rock Springs Exclosure 0.59
Hell Creek 0.46
Little catnip Springs 0.44
South Catnip Creek 0.43

Average 0.68

Ungrazed meadows

Upper Last Chance 0.22
ILowar Last Chance 0.21
Hobble Springs c.20
Bateman 0.14
North cCatnip Creek 0.13
Badger Shearing Pen 0.06
Bald Mountain Creek-Refuge 0.00
Average ’ 0.14
“®Use Totalnumber grouse/ha on mdw Y Humber cof <ziunts
Index = ————— ¥ in which neadaw Y
Total number grouse/ha on all mdws supparted grausa

Use Areas Within Meadows by Sage Grouse

Sage grouse use of areas within meadows was influenced
by the distribution of common dandelion. ©Of the 3 food
forbs, it was the most important. Sage grouse were flushed
more often from meadow types where dandelion was rated as
common or abundant than would be expeéted if no selection for
those areas were occurring (X2=9.57, P < 0.01, Table 11).
Similarly, number of sage grouse flushes recorded in types

where dandelion was rated as occasional, rare, sr absent were
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Tanle 1. Compagison of obsarved and expected use of areas vwitnin & meadov by wage grouse in relation to the
abundance of the 3 main food forba.

Totsl Proportion of No. maqge Qrouse Ho. sage grouss
Food forb abundance hectatend total hectacen flushes observed (Llushes e:pectedb IKI)
,
Yarrow
Common 36,97 0.4757 62 70
Occasional-racre-absent 40.7% 0.5243 B85 17 . 1.75
77.72 147
Hestecn Aster
Common 26,58 0.3420 59 50
Occasional-rare-absent 51.14 0.6580 1} $1 2.0
11.72 147
Common dandelion '
Abundant-common® 33.02 0.4249 81 62
occasional-race-ahsent 44.70 0.5751 111 85 10.07+%*
7192 147

dTotal hectares for abundant-common and occasional-rare-absent designations were calculated by summing areas of
meadow types by appropiate abundance ratings of forba within thosa types.

bCalcujated by mulkbiplying percent of total hectares by total number of sage grouse Elushes cbaserved. (Hue et al.
1974},

€of the 3 food forbe, only commen dandelion ever received a rating of abundant,

s*gignificant at the 0,01 level of probability.
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less than expected, indicating birds were rot seeking these
areas. No selection or avoidance of areas based on the
distribution of yarrow and wastern aster cculd be shown.

The amount or thickness of vegetative.cover present on
certain areas may have influenced cade grouse distribution on
meadows. The difference between the number of sage grouse
flushes expected and the number observed within a range of
cover ratings for meadow types was significant (x2=12.79, P <
0.05, Table 12). While sage grouse did not appear to select
or aveoid areas of open to moderately dense cover, signifi-
cantly fewer (P < 0.10) sage grouse flushes were observed in
very dense areas (with ratings of 0.0 - 1.5), than would be
expected if no avoidance of those areas was occurring.

Although all 13 study meadows contained water summer-
long, sage grouse use of areas within meadows was influenced
to some extent by the distribution of water. On some mea-
dews, areas which supported both water and sage grouse on the
first and second surveys later became dry and subsequently
supported few observations of birds. On Lower Last Chance,
for exanmnple, type 4 received the most use by grouse cf all
types on the meadow in mid-July and late July-early August,
but when the area becanme. dry in mid-August, sage grouse were
no lenger observed there. The lower ends of Bateman and
Badger Creek also supported observations of sage grouse dur-
ing the first or second surveys when water was availablae, but
as the areas became dry, sage grouse were then flushed only

from the types where water was present.




Table 12, Compazison of obsarved and expected uds of arean within a meadow by aage grouse in celation Lo covex
ratings. (All mtatistics are froa Hue ek al. 1974).

90% confivencu

Range of Propoction of Mo, NO. Fropartion of interval wi

cover Total sage grousw Bage grouse sags grouse * sage grouse proportion i

ratings® hectares e:pcctedh fluahes obgerved €lushes expectad obgsecvead obla:vatlona'

Py

21.0 - 8.0 9.42  odn 21 180 0.1434 £.074p140.212

{most wieibiliky)

18,0 = 26.0 12.13 0.164 8 24 0.199 0.1]]59;;0.267
3.5 - 14.0  17.89 0.230 32 M 0.218 | 0.1364p3¢0.220
6.0 - 9.0 .90 0.063 17 9 0.116 ~  0.0%3<p4<0.179
2.0 -~ 5.5 15.46 0.199 28 19 0,158 0.113<p5%0.267
Q.0 - 1.5 17.32 0.223 il 33 0.143 0.07!$pﬁ$0.212!

{least visibility)

17.72 147 ' 17

¥Xi=12.7%, P £ 0,05,

Aphe range of cover ratings shown for each category wam datermined by dividing the total number of ratings
recorded for all meadow types (48) inte & qroups, While 4 groups rece ved 8 ratings each, one group has 9 ratings
while another has only 7. This is because dividing each qroup into 8 would have put the same rating into 2
dlgferent classes.

Proportion of sage grouse expected is the same as ptoportion of total hectarss in each class if sage grouse
selected areas st random.

Ccalculated by multiplying proportion of total hectares by total number of uJage grouase fiushes observed, l.e.,
0,121x147=18.

éCalculated by dividing numbet of sage grouse flushes obgserved within a range of cover ratings by total number of
flushes cobserved, l.e., 21-147=0.143.

€rhe conEidence intervals on the proportion of flushes cbsecved within a range of cover ratings is compared to the
proporticn of flushes expected to determine if the hypothesis of ;rapurtional use 18 accepted or rejected, l.e.,
0.143=0.121. (90%, rather than 951 confidence intervals were use Bince the 35% test was nok sensitive encugh to

pick up the Eactori{s) ereating the significance in the overall chi~square value, X2 = 12,79 which is significant at
thg 0.05 level of probability).

The proportion of sage groure Elushes expected {0,22)) lles outaide of the range of flushes obeerved,
indicating sage grouse were Elushed signiflcantly fewer times from meadow aread with cover catingu of 0.0-1.5 than
would be expected if no avoidance of those areas was @ccurring.

LY
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In general, sage grouse seemed to use meadows where
cattle were present or in the vicinity, but appeared to aveid
close contact. When cattle were observed in the vicinity but
not actually on meadows, sage grouse wWere found on meadows 14
times, while birds were absent from meadows only 8 times. Of
21 cbservations of cattle actually on meadows, birds were
absent cnly & times!. However, in 13 of 17 times grouse were
found on neadows where cattle were present, the birds were
over 50 m away. Grouse were observed within 25-50 m of
cattle only 3 times, and were less than 25 m away conly once.
On 1 oeccasion, however, (althiough it was not part of a regu-
lar meadow'survey), a group of mostly juveniles was seen
watering within several meters of cattle in the creek channel
below the West Rock Springs Exclosure. The birds could have
crossed under the fence and drank from the spring scurce in
the protected area., but did not do so.

Relationship of Food Ford Abundance ané
Phenology to Sage Grouse Use of Meadows

Initially, abundance of common dandelion on study meadows
appeared to be important to sage grouse but as the sumner
progressed, birds appearad to select for succulence in food
forbs (Table 13). Sage grouse per hectare were significantly
positively correlated with the abundance of conmon dandelion
in the mid-~July and late July-early August surveys. By the
mid-August survey, number of sage grouse per hectare was

1. Two of the 4 times were at Scuth Catnip Creek where 356
head of cattle were present on the meadow.

————— —————— e ——— "
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Table 13. Simple correlation of sage grouse per hectare with
average abundance and phenclogy indices for the 3 main food
forbs over the 4 survey pericds.

Simple correlation coefficient (r)2

-

: Late-July
Food Forb Mid=July early Aug. Mid-aug. Late Aug.
Abundance indices
Yarrow 0.22 -0.166 0.049 -0.062
Western aster 0.03 -0.403 -0.090 -0.289
Common dandelion 0.705¢+ 6.563* 0.415 -0.224
Phenology indices
Yarrow =-0.004 ~0.142 0.762*%*% 0.122
Western aster -0.008 «0.481 0.633 %% «0.078

Ccommon dandelion -0.228 0.116 0.774%% 0.132

- “Degrees of freedom = N-2 = 11.

*Significant at 0.05 level of probability.

*+Significant at 0.01 level of probability.
significantly positively correlated with the phenclogical
stage of all 2 food forbs. No linear rélationship between
food forb abundance or phenology was evident during the last
survey in late August.

To further explain the relationship of food forb abun-
dance and phenclegy to sage grouse use of meadows, multiple
correlation coefficlents, using forb index values as the
independent variables and sage grouse per hectare as the
dependent variable, were calculated for the 4 survey periods
(Table 14). 1In late July-zarly August survey, 59 percent of

the variation in meadow use by sage grouse was explained by




51

the abundance of the 2 main food forbs (R=0.766, R%=0.586, P
< 0.05). Abundance was not important in any other summer
pericd., The relationship between meadow use and phenclogy of
the 3 main foecd forbs was highly significant in mid-August,
but not during the other survey periods. Approximately 72
percent of the variation in sage use of meadows (R=0.846,
R?=0.716, P<0.01) was explained by the phenology of yarrow,

western aster, and common dandelion.

Multiple correlaticen of food forb abundance and phenolagy

to use of meadows by hens and juveniles only, failed to

reveal a significant linear relationship. Coefficients,

mable 14. Multiple correlation of sage grouse per hectare
with indices of abundance and phenology of the 3 main food
forbs. The dependent variable in each case is number of sage
grouse per hectare. HNumber of ohservations for each analysis
is 13.

Multiple correlation coefficient (R)

Late July-
Food Forb Mid-July early Aug. Mid-Aug. Late Aug.

Independent variables

Abundance indices

of yarrow, western

aster, and common

dandelicn 0.715 0.766* 0.399 G.499

Fhenoclegy indices

of yarrow, western

aster, and common

dandelion 0.263 0.622 0.846%%* 0.295

*Significant at 0.05 level of probability.
**Significant at 0.01 level of probability.
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however, were similar in magnitude to those obtained when

adult males were ircivded in the analysis.
Effects of Grazing on Forbs
Short Term Effects of Grazing

There was no significant difference hetween abundance
indices for the 3 food forbs on grazed and ungrnzed meadows.
Abundance indices for grazed meadows ranged tfrom 0.29 to
3.00, while indices for ungrazea neadows ranged from 0.16 to
2.99.

Average phenology indices for the 3 food forbs decreased
on all meadows over time, but indices for forbs on grazed
meadows were generally higher and declined at a slower rate
than indices for forbs on ungra;ed meadows (Fig. 8). In a 2-
way analysis of variance where the effects of time and graz;
ing on phenclogy (N=52 for each analysis) were considered,
the effects of grazing treatment on phenology were highly
significant for common dandelion (F=9.039) and significant
for yarrow and western aster {(F=4.155, P < 0.05, F=4.405, P <
0.05, respectively). The effects of time on phenclogy were
highly significant for yarrow and western aster (F=10.913,
F=8.257, respectively), but not for dandelion. Common dande-
lion, unlike many other forbs, retajined its succulence long
after maturation.

Forbs with phenclegy index values of 2.00 or less were

dry or weathered. A comparison of the percent of all forb
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food forbs over the 4 survey periods in 1982. 5o0lid bars
represent grazed forbs, open bars represent ungrazed forbs.




54

»+

species with index values of 2.00 or less for each meadow
over the 4 time periods shows differences in the extent of
desiccation that occurred on grazed and ungrazed meadows
(Fig. 9). While the slopa of the curve for desiccation was
similar for both types of meadows, percentages of weatherad
Zorbs ware considerably higher for most ungrazed meadows than
for grazed meadows over the 4 survey périods. Bald Mountain
Creek-Range and Bald Mountain Creek-Rafuge presented excep~
tions to the okserved patterns for grazed and ungrazed
meadows. Bald Mountain Creek-Range supported a high percent-
age of weathered forbs throughout the summer, while Bald
Mountain Creek-Refuge had the lowest percenﬁ of weathered
forbs on all 4 survey periods recordad for any of the mea-
dows,
Results of Early Summer Grazing on the West Rock Springs -
Exclosure

Ceold spring temperatures in 1982 delayed initiation of
plant growth, and the majority of forbs in the West Rock
Springs Exclosure were still in the early leaf stage when the
meadow was first grazed (Table 15). A few forbs, including

blue-eyed Mary (Collinsia parviflora} and common dandelion

had progressed beyond the bloom stage by mid-June. While the
early growing dandelion had long since cast its seeds by the
time of the grazing treatment, it remained green and succu-
lent well into the summer wherever it eccurred.

The short duration, high intensity grazing treatment of
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the meadow was unintentionally severe. Ranch plans for mov-
ing the cattle were delayed, and hungry animals were forced
to remain on the meadow several days after it had been de-
pleted of ferage. Nine days of grazing by 44 cattle on such
a4 small area resulted in almost complete removal of the
herbacacus vegetation. The axtent of forage removal that
occurred is evident in a compariscn of the meadow as it
appeared in July of 1981 with the way it appeared following
grazing in June of 1982 (Figs. 10 and 11). Additionally,
comparison of vegetation in the grazed portion of the meadow
with Yegetation inside the small temporary corner exclosure
showad that almost every forb, most of the grass cover, and
even some of the cld litter cover had been consumed (Figs,
12, 13, and 14).

Differences in the percent of forbs, grasses, grass-
likes, litter and percent bareground inside and outside-the
temporary corner exclosure were significant when measured 3
weeks after the grazing treatment (Table 16). With almost a
40 percent reduction in percent cover of grasses, grass-likes
and litter, a major consequence of the grazing treatment was
a dramatic increase in percent bareground.

Frequent thunderstorms during Juns and early July, cou-
Pled with the moisture naturally present in the meadow, re-
sulted in the rapid regrowth of the grazed vegetation (Fig.
15; a, b)}. By 17 July, 22 days following removal of the

cattle, sedge and baltic rush (Juncus balticus) had grown as

much as 10 to 20 cm, while new leaves of western aster and
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yarrow formed carpets of succulent regrowth (Figs. 16, 17).

Table 15. Phenoleogical stages of some of the more common
forbs in West Rock Springs Exclosure at the time of the
grazing treatment {14 June to 25 June, 1282).

Forb species Phenological stage?

Arnica (Arnica sp.) Bloom

Autuan willow-weed Early leaf
{Epilecbium paniculatum)

Common dandelion Green seed cast

Cinquefcoil Early leaf

Blue-eyed Mary Dough-soft seed

Longstalk Starwort Bloom
{5teallaria longipes)

Oregon checker-mallow Early leaf
{Sidalcea oregana)

Rydberg penstemon Early leaf
(Penstemon Rydbergii)

Thistle Early leaf

Western Aster Early lead

(Barbarea corthocaeras) b Early leaf

¥The pherological stage shown represents the stage in which
the majority of the individuals of a spscies belonged at the
time of grazing. Not all members of a species are necessar-
ily in tha same phenological stage at any given point in
time.
ECOmmon nana not Xknown.
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¥ig. 10. West Rock Springs Exclosure as it appeared in July
of 1981. The meadow had been grazed only incidentally within
the last 20 years. Herbaceous vegetation had become dense
and old litter accumulation was heavy.

—— o ———
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Fig. 11. West Rock Springs Exclosure as it appeared near the

conclusion ©

f ¢ days of grazing by 44 head of cattle in Junsa

of :982. Photo by J. Wayne Burkhardt.
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Fig. 12. Conmparison of grazed portion of West Rock Springs
Exclosure as it appeared near the end of June 1382 with the
protzcted portion of the meadow in the temporary corner
exclosure. Photo by J. Wayne Burkhardt.




Fig. 13. Close up of the grazed portion of the West Rock
Springs Exclosure shows almost all of the living herbaceous
vegetation and even much of the old litter cover had been
consumed. Photo by J. Wayne Burkhardt.
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Fig. 14. A close up of the protected vegetation inside the
tenporary corner exclosure at West Rock Springs shows the
amount of litter and herbaceous vegetation present on the
meadow prior to grazing.
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Table 156. <Comparison of percent cover of litier, forbs, q
grasses, and grass-likes, and percent bareground inside and .
outside the temporary exclosure at West Rock Springs !
Exclosure on 17 July (3 weeks after the grazing treatment). )

. % Cover :
Grazed Ungrazed Significance .
X cL? X CL of difference ‘

Litter 22.6 + 2.6 30.5 + 2.5 o
Grass/grass-likes 17.0 + 1.7 42.1 + 2.6 Wk lI
M” Forbks 8.9 + 1.3 13.8 + 1.7 *ok |
o Bareground 23.3 + 3.0 1.4 + 0.5 o |

i ~%55% confldence limits,
#a2Significant at 0.01 level of probahility (t-test).
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Fig. 15; a, b. Regrowth of the grazed vegetation at West
Rock Springs Exclosure began almost immediately once the
cattle were moved. A comparisen of the grazed vegetation in
the meadow with the protected vagetation inside the corner
exclosure shows the extent of regrowth that took place within
several weeks after the grazing treatment.
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Fig. 16. Regrowth of western aster at West Rock Springs
Exclosure on 17 July, 1982, 3 weeks after heavy grazing.
Grazed western aster appeared as a carpet of succulent new
growth throughout meoist areas of the meadow.
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Fig. 17. Regrowth of yarrow at West Rock Springs Exclosure
en 17 July, 1932, 3 weeks after heavy grazing. Tender, nev
leaves were produced by grazed plants.
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Scattered, new conrmeon dandelion plants appeared in the
wetter parts of the meadow and centers of mature grazed
plants produced new leaves. Inside the temporary corner
exclosure, western aster and yarrow were still in the early
leaf stage or were just beginning to bloom, but leaves were
large and cocarse. Similarly, most leaves of protected common
dandelion plants were much larger and appeared to be coarser
in comparison to new leaves produced py grazed plants.

As the summer progressed, ungrazed forbs inside the tem-
porary exclosure began to mature and dry. G&razed forbs were
still green and succulent by 8 August. In the grazed meadow,
over 90 percent of the leaves of wastern aster, common dande-
lion, and yarrow were still creen and sﬁcculent 6 weeks after
the grazing treatment (Table 17). Inside the ungrazed exclo-
sure, less than 4 percent of the leaves of yarrow and less
than 15 percent of the leaves of western aster were still
Table 17. Differences in the percent succulent leaves of
grazed and ungrazed sage grouse food forbs at West Rock

springs Exclosure on 8 August, 1982 , 6 weeks after grazing
was concluded.

% Succulent ]eives

Forb _Grazed Ungrazed Significance
X cL® X CL of difference
Western aster 92.5 + 2.7 3.8 + 5.4 Lk
Yarrow 94.9 + 2.2 14.9 + 36.4 *k
Common dandelion 92.6 + 4.1 23.7 + 36.4 *

¥95% confidence 1imits.
*:Significant at 0.01 level of probability (t-test).
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succulent. Approximately 23 percent of the leaves of ungrazed
common dandelion plants wera still green by the mid to late
summer period.

Grazed sagae grouse foocd forbs were higher in crude pro-
tein an& lower in crude fiber when compared in July and
August (Tadble 18). On 20 July, crude protein of grazed
western aster and yarrow was 21.2 percant and 19.5 percent
respectively, vhile crude protaein of the sama fcrbs inside
the ungrazed exclosure vas only 13.2 parcent and 12.0 per-
cent, respectively. Crude protein lsvels in grazed wastern
aster and yarrow decreased as the summer progressed, but were
8till higher in comparison to levels present in protected
plants. The protein content of grazed common dandelion was
also higher than the crude protein content of ungrazed
dandelion 7 weeks after grazing. While differences in crude
Table 18. Comparison of percent crude protein and crude
tiber levels for grazed and ungrazad sage grouse food forbs

collegted at West Rock Springs Exclosure in July and August,
1s582.

% Crude protein % Crude fiber
Date
Forb Collected Grazed Ungrazed Grazed Ungrazed
Yarrow 7/20/82 19.5 12.0 18.4 22.0
8/13/82 15,7 11.6
Western 7/20/82 21.1 13.2 13.1 14.6
aster 8/13/82 18.7 11.6
Common 8/13/82 16.9 14.0 12.0 13,7

dandelion

¥Grazing period was 14-25 June.
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tfiber content of grazed and ungrazed f[oxbs were less dramatic
than differences in crude protein, tha crude fiber levels
were consistently lower than where they were not grazed.
Grazed plant regrowth present on the meadow appeared as a
carpet of green on 13 August in comparison to the yellow
color of cured vegetation inside the temperary corner exclo-
sure (Fig. 18). Although most plants had ceased growing by
the end ¢f August, moist areas in the meadow supported some
green growing vegatatlon inte the first week of September

(Fig. 19).
Results of Early Summer Grazing on South Catnip Creek

The second grazing experiment at South Catnip Creek was
puch less severe than it had been at West Rock Springs Exclo-
sure. Although cattle remained on the meadew 3 weeks longer,
the intensity was considerably less as grazing was dispersed
over a much larger area. Only light removal of herbaceous
vegetation occurred during the first week, but by mid-July
most of the sedge cover and some of the forb cover had been
grazed. When cattle wvere removed from Scuth Catnip Creek,
grazing pressure was fairly uniform tﬂroughout the meadow.
Altheough forbs were grazed later into the growing season at
Catnip than at West Rock Springs, many were still in the
early leaf stage 12 days after initial intrcduction of cattle
(Table 19).

Five weeks of moderate grazing at Catnip Meadow resulted

in selective grazing of the more palatable vegetation. Per-
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Fig. 18. By 13 August, 1982, regrowth at West Roeck Springs
Exclosure appears as a cerpet of green in comparison to the
cured vegetation inside in the corner exclosure. The availa-
bility of succulent vegetation in the rangeland environment
is limited in mid to latz summer, and regrowth is probably
most attractive to sage grouse at this tine.
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Fig. 19. The grazed portion of West Rock Springs Exclosure
still ceontains some succulent vegetation in the first week of
September, 1982. >rotected vegetation in the temporary cor-
ner exclosure became mature and dry much earlier in the
summer.

i
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Table 19. Phenological stages of some of the more common
forbs at South Catnip Creek on 26 June, 1982 (12 days after
the introduction of cattle).

Forb Species ' Phenological stage?
Autumn willow-weed Early leaf
Cinquefoil Early leaf -~ bloom
Common dandelion Green seed cast
False dandelien Seed cast

wild iris (Iris missouriensis). Blcom

Blue-eyed Mary Weathered
LongstalXk starwort Bloom

Oreqon checker-mallow Early léaf
Penstemon (Penstemon sp.) Bloom

Thist]le Early leaf
Western aster Early leaf

Yarrow Early leaf - bloom

“Phenological stage shown represents stage in which the ma-
jority of the individuals of a species belonged to at the
time of grazing.
cent forb cover was significantly lower on the grazed portion
of the meadow compared to the ungrazed portion inside the
exclosure (Px0.01, Table 20). There was no significant
change in the percent cover of litter, bareground, shrubs,
grasses, and grass-likes, between the grazed and protected
areas.

Although Socuth Catnip Creek was drier than the meadow at

West Rock Springs, and grazing had been lighter and had been
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applied later in the growing season, regrowth of forbs still
occurred. A comparison of grazed vegetation in the meadow
with the protected vegetation inside the temporary exclosure
on 14 August showed that the grazing treatment was effective
in stimulating regrowth (Fig. 20). .

Tender ne¥ leaves were produced by grazed western aster
and conmon dandelion plants, as well as by grazed cinguefoil
and Oregon checker-mallow, species which are not known to ke
utilized by sage grouse, but which were important in the
meadow community (Figs. 21 and 22). Where not grazed, leaves
of these forbs were dry and weatherad by the second week of
August. Yarrow matures earlier in the season than other food
forbs, but grazed plants preduced some green leaves during
August. Protected plants had become completely weathered much
Table 20. Percent cover of litter, grasses/grass-likes,
forbs, and percent bareground inside and cutside the exclo-

sure at Scuth Catnip Creek following 5 weeks of moderate
grazing.

% Cover
Crazed Ungrazed Significance
Food Forb X cr? X cL of difference
Litter 38.6 + 2.7 36.7 + 3.1 NS
Grass/grass-likes 25.6 + 3.1 28.5 + 2.7 NS
Forbs 15.8 + 1.8 21.2 + 2.5 *h
Bareground® 28.8 + 4.1 31,2 + 4.0 NS

¥G5% confidence limits.
Expressed as % bareground.
**Significant at 0.01 level of probability (t-test).
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Fig. 20. A compariscn of yrazed vegetation at Seuth Catnip
Creek with protected vegetation inside the temporary exclo-
sure on 14 Rugust, 1982, shows the grazing treatment was
effective in stimulating regrowth.
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¥ig. 21. Regrowth of grazed western aster {lower tip of
xnife), cinguefoil (center of photo), and common dandelion
(upper middle right hand edge of photc) at South Catnip Creek
approximately 3 weeks after *he grazing treatment.
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Fig. 22. Regrowth of Oregon checker-mallow (above and to thre
left of knife} at Scuth Catnip Creek approximately 3 weeks
after the grazing treatment.
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ﬁi earlier in the summer (Fig. 23}.
| Much of the regrowth weathered rapidly at catnip, but
scent succuient leéées of the 3 main sage grouse food forbs
and cingquefuil were still substantially higher for the grazed
P plants than the protected plants on 12 August (Table 21). In
‘ tha grazed portion of the meadow, over 50 percent of the
leaves of western aster and common dandelion were still
- surculent, while less than 15 percent of the leaves of these
;| forbs were still young and green inside the exclosure. Where
yarrow and cinguefoil had been grazed, over 40 percent of the
leaves were usucculent, while less than 11 percent of the
Jeaves of these species were still succulent inside the

eiclosure.

b

e Fig. 23. 1In the ungrazed exclosure at South Catnip Creek,
o yerrow matured early in the summer, and by aearly August, the
i plants were cumpletely weathered and dry (center of photo).
. cured cinguefoil leaves are-also vigible in the left hand
‘o margin of the photo.
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Table 21. Percent succulent leaves of grazed and ungrazed
Yarrow, western aster, cinguefeoil, and common dandelion at
South Catnip Creek on 12 Augqust, 1982. Grazing eccurred fron
14 June until the third weekX of July.

Succulent leaves

Food Forbs Grazed Ungrazed Significance
X cL? X CL of difference
Cinguefoil 42.2 + 5.7 10.3 + 2.2 %
Common dandelion 58.1 + 7.1 14.1 + 3.6 e
Western aster 50.3 + 5.9 14.1 + 2.7 Rk
Yarrow 42.2 + 5.7 10.3 + 2.2 *k

%353 confidence limits.
**Significant at the 0.01 lavel of probability (t-test).
When the temporary exclosure was removed during the first
weak of September, some grazed portions of the meadow were
still providing succulent forage (Fig. 24). While vegetative

growth had ceased in dry areas, grazed plants in moist -areas

continued to grow.
Long Term Effects of Grazing

Forb diversity or number of forbs present on a meadow was

not clearly related to tha past grazing history of a meadow,

- The average number of total terrestrial forb species and the

average nunber of food forb species found were sinmilar for
meadows with histories of heavy grazing and meadows with
histories of moderate grazing or protection (Table 22).

Total numbers of forbs on heavy use meadows ranged from a low
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Fig., 24. When the temporary exclosure at South Catnip Creek
was removed during the first week of September, 1982, (upper
right in photo)} grazed vegetation outside the exclosure was
still providing some succulent forage.
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Takle 22. Comparison of total number of terrestrial forb
species and sage grouse food forb species between study
meadows with histories of past heavy grazing and study mea-
dows with histories of moderate grazing or protection.

Meadows

Total no.
forb species

No. food
forb species

Histories of past

“heavy grazing

Batenan

Hell Creck

Badger Creek

Little Catnip Springs

Bald Mountain Creek-Range
Averayge

Histories of moderate
grazing or protection

Badger Shearing Pen

West Rock Springs Exclosure

North Catnip Creek

South Catnip Creek

Bald Mountain Creek-Refuge
Hobble Springs

Lower Last Chance

Upper Last Chance

Average

35
41
28
40

37

a6

25
26
35
28
32
36
57
51

]

1o

11

1o

10

10

12
11
13

10
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of 28 for Badger Creek to 2 high eof 40 for Little Catnip
Springs.

Number of food forb species for all 5 heavy use meadows
were simi;_ar, ranging from 92 to 11. Total number of forbs on
light, moderate, or no use meadows ranged from a low of 25
for Badger Shearing Pen to a2 high of 57 for Lower Last
Chance. West Rock Springs Exclosure supported the fewest
number of food forbs, with 4 species, while Lower Last Chance
supported the most, with 13 species. Although most of the
study meadows supported from 9 to 13 species of food forbs,
regardless of grazing histories, the low numbers of food
forbs found on West Rock Springs Exclosure and Sourth Catnip
Creek were exceptions. Both these meadows had histories of
almost complete protection. However, North Catnip Creek,
also essentially a protected meadow, had twice as many food
forbs as South Catnip Creek.

Some specles of forbs appeared to be widely distributed
on all types of meadows regardless of past grazing histories,
while others wera meostly associated with meadows which had
recelved past heavy use or had received only modecrate grazing
or protection. Selection of 5 forbs with the highest abun-
dance indices on each of the study meadows resulted ina list
of 30 species for comparison (Table 23). The 3 main food
forbs; yarrow, western aster, and common daandelion, were
included in the 5 most abundant forbs more than oace on both.
kinds of meadows, but yarrow and western aster seemed to be

abundant slightly more often on moderate use or protected




Table 23. Forb abundance on study meadows in relation to
theiz past grazing histories. Humber of meadows shown repre-~
seats number of times in which a forb species was 1 of the 5
post aburdant forbs (based on abundance indices} on a particu=-
lar meadow2.

No . _meadows
Meadows with Meadows with
histories of histories of
past heavy moderate use
use or protaction®
Forb species R=5 H=8 Total

Yarrow*

False dandelion®

Aznica

Louisiann sagenrush®

AzLeL &

Western aster®

sSpecklepod loco milkvetch®
{Aztragalus lantiginosus)

Primcose

Thistle

Blue -eyed Rary

Flixveed tansymustard

sticky willow-veed (Epilobjium

adenocaulon) -
Spceading flesbane [Zrigegon
Hairstes grogndsmoke

(Gayephyius
Ltanceleat goldenweed

(Haplopappus
wild lzis .
Stickseed (Lappula Redowsikil)
Peppecveed
spanish clover {Lokus)
}

{
Chamizsoi Indianlectuce
False caraway
Popcornflover (Plagiobothrvs
lengoclzdus)

Polvgonum aksaastrupd
Cinquefoil

Oreqon checker—mallow
Longstalk starwort
Common dandeliont®

Cup clever®

Siseza ¢lover {Trifolfum
Hormkiolddiid®

MW H b R HREAR RO EED

=

CWADRAES HRNDO Ol = O H HEDWE e R
R PTEENY TR Y NT O

WO NK HON HOMKN G M O OFHWW oONDOSON

ANore than 5 species are represented for some meadowd
since some forbs received the same abundance indices.

byeadows with histories of past heavy use include:
pateman, Hell creek, Badger Creak, Little Catnip
Springs, and Bald Mountain Creek+~Range.

Meadows with histories of moderate use ot protection
fnclude: Badger Shearing Pan, West Rock Springs
Exclosure, North Catnip Creek, South Catnip Creek, Bald
Mountaln Creek-Refuge, Hobbles Springs. Upper Last
chance, and Lower Last Chance.

dCommon name not known.
*Sage qrouse food forbs.
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meadows. While common dandelion was one of the 5 most abun-
dant forbs on 6 of 8 protected to moderate use meadows, if
was in the top § on 11l meadows with histories of heavy use.
Several forbs which seemed to he associated with moderate,
light, or no grazing included false caraway (Perideridia
sp.), cingquefeoil, Oregon checker-mallow, and cup clover

(Trifolium cyathiferum). Nine additicnal species were 1 of

the 5 most abundant forbs on 1 protected or moderate use mea-
dow, but were not as abundant on any of the heavy use mea-
dows. Forbs which seemed to be associated with meadows with
histories of heavy use included; primrose (Camissonia

tenacetifolia), thistle, wild iris, cChamissoi Indianlettuce

{Montia Chamissoi), and a species of knotweed, Polvgonum

arenastrum. An additicnal 4 species were included in the 5
most abundant forbs on 1 haavy use meadow, but were not

abundant on any of the moderate use or protected meadows.
Exclosure Comparisons
Bateman Springs

Five years of protection on this once highly degraded

meadew resulted iIn an increase in herbaceous cover and a

decrease in percent bareground (Table 24). Although the -

change in cover of litter was not significant, percent cover
of sedges and bluegrass increased significantly under protec-
tion (P<0.05). Cover of clover sp. and western aster was

significantly higher inside the execlosure, while percent

R
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bareground was significantly lower (P<0.0l1), The most drama-
tic difference between the grazed and fenced areas was the
vigorous re-establishment of clover under total protecticn.
While cover of clover was over 46 percent inside the exclo-
sure, it was absent where heavy grazing had persisted.

The only form of forb cover that was significantly higher
on the ocutside of the Batenan Springs exclosure fence than eon
the inside was popcornflower (P < 0.01). Although they did
Tabla 24. Percant cover of litter, bareground, and herba-

caous vegetation inside and outside the Bateman Springs ex-
closure fence.

% Cover
Inside Outside
exclosurs exclosure Significance
X c1? X €L of difference
Litter 17.19 + 2.75 15.19 + 2.77 NS
Sedge/bluegrass 27.54 + 2.94 22.95 + 3.07 e
Bareground 33.55 + 3.96 55.63 + 4.50 *%
Forbs
Clover 46.33 + 6.51 0.0 *H
Cemmon dandelion 15.84 + 1.63 5.20 + 1.19 el
Primrose 9.86 + 1.71 4.76 + 1.26 *%
Westarn aster 2.84 + 0.16 0.24 %+ 0.02 *k
Popcornflower 0.21 + 0.17 1.80 + 0.90 L
Incidentals
Thistle Polygonum arenastrum?
Autunmn willow-weed
Thistle

T ¥35% confidence limits.
Peommeon name not known.
*Significant at 0.05 level of probability (t-test).
“*Significant at 0.01 level of probability (t-test).
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not occur in sufficient quantities for sampling, autumn

willow-weed and a spacies of knotwesd, Polygonum arenastrum,

were found only in the area cutside the fence.
Hell Creek Sheep Pen

Since the bighorn sheep pen was constructed in 1938,
significant changes have occurred in the percent cover of
litter, bareground, forbs, grasscs, and grass-likes in the
fenced portion of the meadow (Table 25). Percent cover of
litter increased significantly inside the pen {P<0.01), while
percent cover of bluegrass, sedge, and baltic rush together
was significantly higher on the side of the meadow grazed by
cattle {P<0.01). While there was 1ess.than 1% bareground on
either side of the pen fence, there was significantly more
bareground inside {(P<0.05). Percent cover of common
dandelion, western aster, and yarrow was significantly higher
outside the pen (P<0.01), while only cover of wild iris was
higher inside (P<0.01).

A greater diversity of forbs occurred in the protected
portion of the meadow, although many were incidental in

distribution and were not adequately sampled.
Bald Mountain Creek-Refuge and Range

Approximately 40 years of differences in grazing manage-
ment policies led to significant changes in the litter and

herbaceous cover of the Bald Mounﬁain Creek meadow (Table

26). Percent cover of litter was over 3 times higher on the
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Table 25.

’

86

Percent cover of litter, bareground, and herba-

ceous vegetztion inside and outside the Hell Creek Sheep

Pen fence.

¥ Cover
Inside outside
Sheep Pen Sheep Pen Significance
X cL? ¥ CL of difference
dLitter 40,11 + 5.02 11.64 + 1.55 *H
Grasses/ b 34.11 + 5.49  57.85 + 4.49 *
Grass-likes
Bareground 0.62 + 0.20 0.34 + 0.07 *
Forbs
Common dandelion 2.04 + 0.41 14.52 + 0.868 ik
Western aster 6.33 + 1.69 10.27 + L.74 ek
Yarrow S$.22 + 1.52 6.48 + l.61 NS
Wwild iris 13.00 ¥ 2.99 5.22 ¥ 4.81 *n
Cinguefoil 1.07 + 0.44 1.09 + 0.41 NS
Incidentals®

Long~leaf arnica {Arnica longifelia)
Potentiila biennis

Clover

Dock (Rkumex sp.)

Water jroundsel (Senecio hydrophilus)

¥notweed (Polygonum sp.)
Oregon checkar-mallow
Rydberyg penstemon
Sticky willow-weed

False caraway

¥95% confldence Llimits.

bgrasses and grass—-likes include:

baltic rush.

Incidental species shown occurred only inside the pen.

*Significant at 0.05 level of probkability (t-test).
#*Significant at 0.01 level of probability (t-test).

bluegrass, sedge, and
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Tabkle 26. Percent cover of litter, bareground, and herba-
ceous vegetation inside and cutside the Bald Mountain Creek
Refuge/Range boundary fence. The Raefuge portion of the mea-
dav is c¢onsidered to be inside the exclosure fence.

1 % Covar
ﬁ Inside cutside Significance
‘ exclosure exclosure of difference
1 SRR~ A X <L
Litter 15.40 + 3.82 4.65 * 1.70 *k
Wheatgrass/ 14.82 + 3.27 9.65 * 2.01 b
‘ mead aw barley
atl
Bluegrass 10.12 + 2.64 15.25 + 1.42 *
Bareground 9.52 #+ 3.40 10.6C # 5.16 ol
B il
. “ﬂ Baltic rush 1.62 + 0.40  0.05 + 0,11 *
Sedge 0.71 + 0.35  2.79 + 1.00 ax
Forbs
Aster campestrisP 17.74 + 4.06 11.43 + 3.53 *
Yarrow 1l4.45 + 3.00 4.59 + 1.82 **
Common dandelion 6.66 + 1.68 11.68 + 3.01 b
Louisiana sagebrush  2.92 + 1.80  0.22 + Q.21 e
Clover ’ 2.83 + .42 3.38 + 2.092 NS
False dandelicn 1.30 + o0.81 3.65 + 1.33 'k
ot Incidentals Mustard (Brassicaceae sp.)
}w‘ Water grounrisel
H Thistle
Hi Blue-eyed Mary
| Longstalk starwort
e Slender false phlox
Oregon checker-mallow
False caraway
Cingquefoil
Wild iris
Lupine (Lupinus sp.)
Milkvetch
Stickseed

Autumnwillow~weed
Gregon checker-mallow
Thistle

- “"®95% confldence 1lmits.
- Commen name not Knawn.
o *Significant at 0.05 level of probability (t-test).
' asSignificant at 0.01 level sf probability (t-test).
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Refuge side of the fence than on the Range side. Percent

cover of meadow barley (Hordeum brachyantherum), wheatgrass

(Agropyron sp.), and baltic rush was also significantly
higher on the Refuge side (P < 0.01), while percent cover of
bluegrass and sedge was significantly higher on the Range
side (P £ 0.01, P < 0.05, respectively). Percent bareground
was also significantly higher on the Range side of the fence
than on the Refuge side (P £ 0.01).

With the exception of clover and several incidentals,
differences in percent cover of forbs inside and outside the
exclosure fence were significant. Percent cover of comnon
dandelicn and false dandelion was significantly higher on the
Range side (P < 0.01), while cover of yarrow, a species of

aster, Aster campestris, and Louisiana sagebrush was signifi-

cantly higher on the Refuge -side (P < 0.01). -

Upper Hobble Springs Exclosure

\

Protection from 40 years of moderate grazing pressure in
the wet meadow type at Upper Hobble Springs exclosure re-
sulted in a significant increase in percent cover of litter,
wheatgrass, and meadow barley (P < 0.01) and a significant
decrease in percent cover of baltic rush (P < 0.01, Table
27}. Additionally, 2 fine leafed species of sedge occurred
only in the grazed area in the outside meadow, while percent
cover of a broader leafed species of sedge was not signifi-
cantly different either inside or outside the exclosure.

Although total forb cover was similar on both the pra-
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Table 27. Percent cover of litter, bareground, and herba-
ceous vegetation inside and ocutside the Upper Hobble Springs
exclosure fence.

! % Cover
' Inside outside Significance [
exclosure exclosure of difference x
X a? ¥ cu |
|
Litter 32.53 + B.22  1.00 # 0.64 *r [
Sedgel 10.69 + 3.10 12.67 + 3.13 NS {
Sedge® 5.53 + 2.05  0.00 ‘
i“ Baltic rush 13.01 + 2.89 22.85 } 5.47 bkl !
ol anfily |
il Wheatgrass/ £.29 + 2.81  2.25 + 0.84 *k |
aeadow barley i
Bareground 3.85 # 1.85 1.96 + 1.00 NS |
|
Bluegrass 1.58 + 1.08 2.15 + 0.84 NS
Forbs
f
Clover 10.24 + 3.85 17.17 + 4.47 * f
bt Longstalk 7.74 * 1.93  1.2% * 0.40 * |
" starwort f
Yarrow 7.30 + 1.94 2.30 + 0.65 *
Arnica 3.68 ¥ 2.90 0.36 ¥ 0.61 x I
Common dandelion  4.45 + 1.46  9.58 + 1.92 *x }
& Chamissoi 2.46 + 1.24 2,47 + 1.13 NS
L Indianlettuce N
S Falge dandelion 1.56 + 0.82 0.26 + 0.23 *n
Western aster 1.26 + 0.83 1.57 + 0.41 NS
Incidentals |
?5' Mustard The same 5 specias cccurred
o Water groundsel both inside and outsids the
Lineleaf Indlanlettuca the exclosure

(Montia linearis)
Oregon checker-mallow
Thistle

-a

9E% confidence limits.
An unidentified species of sedge with broad leaves.
San unidentified species of sedge with fine, narrcw leaves.
: *Significant at 0.05 level of probability (t-test).
. **3ignificant at 0.01 level of probability (t-test).
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tected and grazed areas, differences in the percent cover of
many individual species of forbs were significant. Percent
cover of comnon dandelion and clover was significantly higher
outside the exclasure (P < 0.01, P < 0.05, respectively),
while percent covar of longstalk starweort, yarrow and false
dandelion was significantly higher inside (P < 0.01). Addi-
tionally, percent cover of arnica was also significantly
higher where the meadow had been protected (P < 0.05). There
was no significant difference in the percent cover of
Chamissoi Indlanlettuce and western aster on either protected
or grazed side of the exclosure fence. The same species of
incidental forbs occurred both inside and ouiside the exclo-

sure.
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DISCUSSION
Food EHabits

Diets of ynung grouse on the Sheldon National Wildlife
Refuge indicatecd definite preferences for certain species and
for certain phenclogical stages. Not only did yarrow, west-
ern aster, and common dandelion form the greatest bulk of the
torb component of the diet, these species were used most
freqnehtly. Although all 3 species are common throughout
neadows on the Sheldon, sage grouse were selective when
foraging on them, as usually only succulent parts were con-
sumed. In most cases, crops contained only newly grown leaf
tips. On rare occcasions mature leaves, seeds, and flower
buds were taken. Mature leaves of dandelion were found more
often in crops than leaves of other species, possibly because
dandelion appears to retain its succulence after maturation.

By late July and early August, young grouse were found
to feed more heavily on shrubs. Although leaves of big and
low sagebrush formed the greatest portion of the shrub com-
penent of the diet by weight, leaves of the little green
rabbitbrush were used most frequently. Young grouse seemed
particularly attracted te this shrub where it grew along the
edges of meadows. Savage {1968) noted tyat the moisture
content for little green rabkitbrush growing on meadow edges
was higher than for plants growing on the surrounding slopes

in late summexr. The nesd for moist forage was probably

particularly important in the exceptionally dry summer of

B ﬁ‘ﬁAﬁHﬁu__h_ﬁd
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198l. By early Aungust few succulent forbs were available

anywhere and mos¢ sources of water had gone dry.
Meadow Usa

Peak attendence of sage grouse on maadows occurred from
the late July-early August through the mid-August survey
periods. Earlier, males were more abundant on meadows than
hens with broeds, but by the end of July the proportion and
number of males present had declined. Hens and juveniles
were highast in late July-early August, but were slightly
less abundant during mid-Augqust and along with the males, had
decreased in numbers by the end of August. A rapid decrease
in meadow use by all sex and age classes by the end of the
summer parallels the findings of others (Pyrah 1954, Savage
1368, Ozkleaf 1371). Cessation of growth by forbs, changes
in nutritional needs, and changes in moisture content of
shrubs are probably important factors.

All 13 meadows selected for study in 1982 received at
least soma use by sage grouse. Only on Bald Mountain Creek-
Refuge were sage grouse not fiushed more than once, while 7
of the meadows supported sage grouse summer-long. Inkterest-
ingly, Bald Mountain Creek-Range, separated from Bald Moun-
tain ;reek~Refuge enly by a fence, supported the highest
average for sage grouse per hectare. The highest average
number of birds counted on any of tha study meadows was

recorded for Lower Last Chance.




93
Meadow Selection

Many factors may influence sage grouse use of meadows
including meadow size, distribution of succulent vegetation
(Cakleaf 1971), availability of water, presence of preferred
food spacies, degree of shrubby cover (Savage 1968), and
herbaceous cover height (Klebenow 1982). Grazing by cattle
can affect some or all of these factors and was found to be a
mejor influence on use of the 13 study meadows in 1982,
Since sample size was limited by the use of thke 13 study
meadows and sinee only one f£ield season's data was used in
tfe analysis, different kinds of comparisons were made to
define the relationship between cattle grazing and use of
meadows by sage grouse,

Four different tesis or comparisons were used in the
evaluation. All 4 were in agreement that grazing was an
important influence. Although there was little difference in
use of grazed and undgrazed meadows when surveys were ini-
tiated, sage grouse per hectare values were much higher for
grazed meadows as 2 group by mid-August. 2dditicnally, sage
grouse par hactare values were also higher for almest all
grazed meadows on an individual basis during the latter part
cf the summar, Only 1 meadow, Hobbkle Springs, out of 13
study meadows did not £it this pattern. A 2-way ANOVA also
showed that grazing explained a highly significant portion of

the total variation in meadow use while time (when the meadow

was surveyecd) did not. The Chi-square analysis indicated
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sage grouse.appeared to utilize both grazed and ungrazed
meadows 1n proportion to their availability dufing the first
survey but showed a pronounced selection for grazed meadaws
as the summer progressed. In late July and throughout August
usea of grazed meadows was much higher than would be expected
if no avoidance for those arsas was occurring. In contrast,
use of ungrazed meadows during that period was much lower
than expected if no selection was occurring. Finally, use
indices (which includes not only differences in number of
grousa on a per hectare basis, but als¢ number of times &
meadow supported grouse) were higher for mest grazed meadows
than for ungrazed meadows. Additionally, when indices for
meadow use by hens and juveniles only were considered, all
values without exception were higher for the grazed meadows
than for the ungrazed meadows.

Although no previous studies have dealt specifically
with the effects of cattle grazing on meadows and sage
grouse, several authors have alluded to beneficial effects.
Heel {1980) suggested that grazing could enhance meadows for
grouse by creating patchy openings to allow easier access to
succulent forbs, and possibly allow for better ford gfowth.
Klebenow (1982) reported grouse sought areas in the meadow
where cover height was less than normal for the meadow.
Gakleaf (1971) found that heavy vegetation cn ungrazed mea-
dows was not utilized by'sage grouse and that feeding birds
seemed to prefer the more open meadows. However, a negative

relationship between grazing ané sage grouse has also been
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reported by these and other authors. Neel (1980) believed
that grazing could set back vigorous stands of pretferred focd
forbs and that prolonged grazing and repeated cattle congre-
gation rendered meadows less suitable for sage grouse use.
OakXleaf (1571) warned that overuse by livestock could result
in the detericration of a meadow and leoss of its succulent
forbs., Similarly, Savage (1968) recommended protection of

neadows from abuse for the benefit «f sage grouse.

Usa of Areas Within Meadows

Several factors were found to influence sage grouse use
of areas within meadows in 1982. Selection for areas within
meadows where dandelion was rated as common or abundant was

statistically significant, as was avoidance of dense cover.

IOakleat {1971) and Neel (1980) reported grouse were attracted

to meadow areas supporting succulent forbs and preferred food
species, respectively. Common dandelion has been shown to be
a highly preferred focd item for sage grouse by many authors
(Savage 1968, Klebenow and Gray 1968, Petarson 1969, Oakleaf
1971). Additicnally oakleaf (1971) and Klebenow (1982)
agreed that saée grouse tended to avoid meadow areas of tall,
dense vegetation.

Although net tested statistically, presence of water and
cattle may affect the distribution of grouse on meadows.
Usually, when water became unavailable on any part of a

meadow, use of the area by grouse decreased., Savage (1968)

and Oakleaf (1971) both reported similay results. Sage
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grouse reaction to the presence of cattle was difficult to

define, but in genaral,‘birds appeared to avoid close con-
tact.

gelationship of Food Fork Abundance and Phenology to Meadow
se

0Of the 3 main food forbs, only the abundance of conmon
dandelion was significzntly positively correlated with sage
grouse per hectare during the first and second surveys.
Especially dJuring the first éurvey when the relationship was
highly significant, sage grouse appeared to select for mea-
dows with high dandelion abundance indices (2.70 or greater).
In compariscon, meadows which supported less use by sage
grouse early in the summer had abundance indices ranging
from 1.32 to 2.29.

While phenolegy of the 3 food forbs and sage grouse per
hectare were not correlated during the first 2 meaddw sur-
veys, the relationship was highly significant by mid-August.
At that time, sage grouse appeared to be attracted to meadows
supporting high phenology indices for yarrow, dandelion, and
westarn aster.

The succulenca of dandelion may have been more important
than the succulence of yarrow and western aster during the
mid-August survey. Although the multiple correlation coeffi-
cient wvas significant for phenology of the 3 food forbks and
sage grouse per hectare during the third survey, the inter-

correlation of the independent variables made it impossible
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to tell whether or not sage grouse were responding te 1 or
all of tha forbs. Howevar, of the 3, dandelion nad the high-
est sinple correlation coefficient for phenolegy and sage
grouse per hectare.

The fact that sage grouse appeared to be influenced
first by food forb abundance and then by phenology probably
relates to changes in climatic conditiens and plant deve-
lopment. The spring and early summer of 1982 wers unusually
cold and wet, and plant growth was initiated much later than
normal. When the birds ware first observed on meadows in
early to mid-July, growing forbs were widely available and
sage grovse would not have to select for areas supporting
succulent vegetation. However, late July and all of August
ware characterized by very little precipitation and high
tenmperatures, and succulent vegetation was beconing increas-
ingly difficult to find. By mid-August when sage grouse use
of meadows was at its peak in 19282 and the difference in use
of grazed and ungrazed meadows was greatest, forbs on most
grazed meadows were largely desiccated. Sage grouse may then
have had to select for meadows on the basis of succulence.
No correlation between phenclogy and meadow use could be
demcnstrated in late August but by then even forbs on grazed
neadows were becoming weathered. Addit}onally, sage grouse
use of meadows was dacreasing as birds shifted from sumnmer to

fall habitat.

Effects of Grazing on Forbs
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Although sample size was insufficient to evaluate the
effects of seasonal cattle grazing on forb abundance, even
very moderate levels cf grazing appeared to affect forb
phenclegy. Normal processes of maturation were interrupted
when plants were grazed, and many forbs on grazed meadows
continued to support new growing leaves throughout the sum-
mer. In comparison, on ungrazed meadows, forks became mature
and weathered soon after sead set and seed dispersal.

For the 3 food forbs, yarrow, western aster, and common
dandelion, phenolegy indices on grazed meadows were consis-
tently higher and declined at a slower rate than indices on
ungrazed meadows. Even whén a meadow was used conly lightly,
these 3 species usually showed some evidence af having been
grazed and responded by producing new leaf tissue.

Additionally, percentages of weathered forbs of all
species found on most vngrazed meadows were considerably
higher than for most grazed meadows throughout the summer.
Two meadows, Bald Mountain Creek-Refuge and Bald Mountain
Craek-Ranqe,lshowed exceptions to this pattern. Possibly
important was the presence of sand bars in the Rafuge creek
channel and the lack of s0il moisture in the Range creek
channel. Siit and sand washed down from the upper reaches of
the drainage had accumulated in the thick baltic rush clogged
channel on the Refuge side of the fence. Many species of
forbs were found growing and establishing on the sand bars
throughout the summer, and the result was an increase in the

overall succulence rating for the meadow, Although important




99

sage grouse food forbs were present and gruzed on the Bald
Mountain Creek-Range meadow, regrowth was limited by an ab-
sence of soil moisture. Deep ¢ut channels had Left a lowered
watef taPles and many forbs were desiccated bty mid-August.
Interestingly, Bald Mountain Creek-Range supported some of
the highest usae by sags grouse of any of the study meadows.
Although many forbs became desicecated on the area by August,
it was the only meadow where dandelion received an abundance
rating of 4, meaning that it occurred in dense stands to the
exclusion of cther species. Thus it appears sage grouse will
continue to nuse a meadow in spite of its condition as long as
food sources remain available.

Cattle grazing on meadows appeared to be effective in
stimulating regrowth of forbs as long as it occurred prior to
the cessation of plant growth. The excellent regrowth re-
sponse of forbs observed at West Rock Springs Exclosure
resulted when most of the forbs on the meadow were still in
the early leaf stage when grazed. Regrowth of forbs alse
occurred at South Catnip Creek although the forbs were grazed
later in the growing season. 5till, few had progressed

beyond the bloom stage at the time grazing was initiated.

Common dandelion presented somewhat of an exception te this
pattern since it tended to remain green and growing long
after seed cast. Where it grew in moist areas, it would
respond to grazing by production of new leaves throughouf
most of the summer.

The severe treatment applied to West Rock Springs
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Exclosura showed a dramatic increase in the availability of
succulent leaves as a result of grazing. The percentage of
succulent leaves present for grazed plants was over S0 for
all 3 of the food forb species. In comparison, percant
succulent leaves of ungrazed yarrow, dandelion, and western
aster ranged from about only 4 to 24 percent. Although not
measured, the response by many other grazed herbaceous spe-
cles at West Rock Springs was equally impressiva.

The rapid recovery of plants to the extremely Leavy use
that occurred at West Rock Springs Exclosure was preobably due
t> a combinaticn of factors. The meadow was in good condi-
tion initially as it had not been grazed in many Years and an
abundance of thick herbaceous cover was present. Also, early
summer precipitation, coupled with the moisture naturally
prasent in the meadow, allowed fcf a rapid growing response
by the plants once grazing pressure was removed.

Moderate levels of grazing also appeared to be effective
in stimulating regrowth of forbs on meadows. Regrowth of the
3 food forbs and cingquefoil was evident at South Catnip Creek
although grazing pressure was not sufficient to cause a
significant clange in the percent cover of littér, grasses,
and grass-likes. Percent of succulent leaves for grazed
Plants at Catnip ranged between 42 and 58 percent in compari-
son to the percentages of 10 to 14 percent recorded for
ungrazed plants.

Besides the severity of the grazing treatments, there

are other factors to consider when comparing plant responses
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between South Catnip Creek and West Rock Springs Exclosures,
Scuth Catnip was grazed later in the growing season and it

ranresented a drier type of meadow than West Rock Springs.

t
{
1
|
Under these circumstances, response can be expected to be {
, [
| less dramatic. |
i Tha grazing treatment applied to West Rock Springs (
| Exclosure shewed that grazing affected protein and fiber {
levels in forbs as well as the presence of succulent leaves. |
|
i} Grazed food forbs were higher in crude protein and lower in
) crude fiber when compared to ungrazed food forbs in July and f

il August. While the attraction of sage grouse to succulent

vegetation has already been described, Oakleaf (1971) report-
i?m ed that protein appeared to be a key nutrient obtained by
sage grouse from meadow vegetation.

. Response by forbs to the effects of long~-term grazing

were shown by comparisons between meadows with different

grazing histories and by exclosure comparisons at Bateman
ﬂ Springs, Hell Creek Sheep Pen, Bald Mountain Cireek-Refugs and
i Range, and Hobble Springs. Although generalizations are

difficult to make because of differences in meadows, distri-

"Weedy species" such as primrose, stickseed, knotweed, blue-
eyed Mary, slender false plklox, and mnemnbers of the
Brassicaceae family were typically more abundant on meadows
with histories of heavy use and on areas having the appear-

anca of being deteriorated. Some species of clover also

seened to increase with grazing. Sierra clover accurred in
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densa stands ot Hell Creek, and percent cover of another
species of clover was significantly greater ocutside the
Hobble Springs exclosure than inside. 1In general, however, a
greater variety of forbs seemed to occur on meadows with his-
tories of modarata usa or protection.

Of the 3 main food forbs, common dandelion was most
notably affected by grazing. Percent cover was much greater
in grazed areas ocutside exclosures on all areas studied
except Bateman. There, dandelion was in the process of
becoming re-establiched as the meadow recovered from years of
past abuse. The pattern of response to past grazing for the
othar 2 food forbs was less clear. In 2 of the exclosure
comparisons, percent cover of yarrow was gsignificantly
greater in the protected area. The difference in percent
cover of yarrow inside and outside the sheep pen at Hell
Creek was not significant and the forb did not occur in the
areas where transects were established at Bateman. In the 2
aexclosure comparisons where western aster cccurred, percent
cover of the forb was greater in the exclosure at Bateman,
greater outside the protected area at Hell Creek, and not
significantly different inside and outside the Hobble Springs
Exclosure. However, both yarrow and western aster were abun-
dant more often on meadows with histories of protection or

moderate use than on meadows with histories of heavy use.
CONCLUSIONS AND RECOMMENDATIONS

1. Common dandelion, wastarn aster, and yarrow repre-
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sent important food forb species utilized by juvenile sage
grouse.

The importance of these species has been well documented
in the literature and were shown to be important in .oth
years oflthis study. Because these forbs are common and
becausa they are selected for, they provide a good basis for
evaluating the eifects of changes in the plant food resource
in relation to sage grouse use of meadow habitat,

2. Meadows rereive more use, proportionally, by hens
and juveniles as a group than by adult males.

Hens and juveniles used meadows to a greater degree and

with more consistency than groups of adult males. Although
the relationship batween cattle grazing on meadows and sage
grouse use of meadows probably holds true for all sex and age
classes, the effects of grazing are probably more significant
to hens with broods, presumably because of the greater matri-
tional requirements of developing juveniles.

3. Sage grouse use of meadow habitat should be evalu-
ated over time since many factors which influence meadow use
change over the sumnmer.

Sage grouse were found to respond initially to abundance
of common dandelion, then to food forb phenology as the
summer progressed. Changes in climatic conditions and the
availability of succulent forage were believed to be major
factors. By conducting counts at 2 week intervals throughout

the period of meadow use, relationships between the food

plant resource and sade grouse became apparent which would




104

have otherwise gone undetected with a single survey.

4. Sage grouse are attracted to meadows grazed by
cattla.

Grazing by cattle prior to the cessatiocn of plant growth
on mountain meadows increases the quality of the food forb
resource for sage grouse. Grazing increases succulence of
forbs by interrupting and delaying maturation. New leaf
tissue is higher in crude protein and lower in c¢rude fiber
than mature tissue. Sage grouse appeared to seek sources of
succulent forbs by selecting for meadows grazed by cattle.

5. Long-term effects of grazing on the quantity of the
food forb resocurce for sage grouse are difficult to measure
and should be evaluated in future studies.

With the exception of common dandelion and a few "weedy"
species, no firm conclusions could be drawn about how long-
term grazing has affected the quantity of the food forb
resource for sage grouse. Limited data suggests a few spe-
cies may have increased on meadows with histories of moderate
to heavy grazing at the expense of forb species diversity.

The role of commeon dandelion in terms of its importance
to sage grouse and in terms of its role in meadow ecosystens
deserves further study. Its use as a key food species by
sage grouse has been documented in numercus studies and it
seemed to be the single most important factor in explaining
sage grouse use of meadows and areas within meadows in 1982.

The distribution of dandelion is closeiy tied to grazing, it
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increases with grazing and is noticeably less abundant in
communities protected for long periods such as West Rock
Springs Exclosure. Perhaps most significant is that common
dandelion is an exotic and not native to sage grouse habitat.
Under pristine conditions, i1t would ke interesting to consi-
der what first occupied tha prominent place that dandelien
now holds in sage grouse diets and mountain meadow ecosys-
tems. A study on the ecclogy of this unique forb might yield
important insights into how the environment for sage grouse
has changed and how sage grouse have responded to those

changes.
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Strutting Greound Cecunts

APPENDIX I

109

Table 1. Saga grrouse strutting ground counts made on the
Sheldon National Wildlife Refuge and Range in 1981 and 1982,

Strutting Heo. Ko. Locaticon
ground males females Total Date Time (UTM®)
1981

Gooch Lake 74 21 96 3=-24 0600 03149,46349
Bald Mountain 85h - — 4=10 0600 02863,46383
Lake )

Catnip Table 69 [+] 69 5=-01 0530 02964,46383
Mule Mountain 22 11 33 3=-28 0630 02892,45360
West

Swan Lake 22 3 25 4-06 0630 02909,46382
1582

Bald Mountain  60P  -- ——  4-24 0600 02863,46383
Lake :

Mule. Mountain 1] 0 [4] 4-2% 0630 02892,46350

West

&

males or femalaes on the ground.

Universal Transverse Mercator System.
Pyinimua number of males present.

Birds flushed before it
could be detarmined whethar or not there were additional
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APPENDIX IT

Late Spring-Early Summer Chservations

1981

Other than on strutting grounds, concentrations of sage
grouse were first seen along the north and northeast facing
foothills of Bald Mountain. Beginning in early Zpril, from 1
to 4 hens were consistently seen between 0430 and 0530 along

the road in big sagebrush/bitterbrush (Pursha tridentata)

habitat about 1 1/2 knm south of the Bald Mountain Lake lek.
By late May and early June, large groups of males were com-
monly seen along the ridges south and west of the Bald
Mountain Lake lek and north of the Catnip Table lek. As many
as 60 males at one time were observed in the rimrock ridges
west of Bald Mountain Lake in early June. Between 4 June and
20 June, separate groups of male and female sage grouse
ranging in size from 4 to 20 birds were flushed or cbhserved
almost daily by vehicle or horseback along the Bald Mountain
foothills.

The first brood was seen on 15 June and included a hen
with 2 small chicks, From 23 June on, brouds were observed
almost daily, mostly near water, readsides, and meadow vege-
tation in the Bald Mountain Area. Other areas on the Shelden
undoubtably supported broods, but in 1981, field work was

concentrated in the vicinity of Bald Meountain. Many broods
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were observed along the intermittent creaekx (fire lockout
road) which drains from the north side of Bald Mountain
towards Bald Mountain lLake. As long as water was present in
the creek channel, until about 20 July in 1981, hens with
broods could be flushed along the creek. Average brood size
varied among age classes, but averaged 3.3 for brocds cbser-

ved in the Bald HMountain area.
Meadow Surveys

Sage grouse were sean regularly using meadows by 3 July
in 1921, The birds probably first began to use meadows 1 to
2 weeks earlier as a group of males was flushed frgm the
perimeter of a meadow on 20 June and crop collections con-
taining meadow forba were made on 2% June. A total of 358
cbsarvatione of sage grousa were made on portions of 7 Refuge
meadows and 12 Range meadows between 14 July and 18 August
(Table 1). Detalled observations of 2 additional Refuge
meadows, Upper and Lower Last Chance, were also made on a
daily basis but will be discussed later. The figures in
Table 1 show only the number of sage grouse observed at 1
point in time at a particular location. Survey results
between meadows are not comparable since no adjustments were
made for amount of area covered and different meadows were
surveyed at different times of the day. Also, additional
observations of grouse were made on some of these meadows,
but are not shown in Table 1.

Almost 42 percent of 358 meadow cbservations were juve-
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Table 1. Nuszber ef juvanila, adult femals, adult mals, and
unclassified ssge grouas obuerved on FMemdow durvays ln 1981.

Ho. sage gruise chisrved
Data of Juven=  Aduit Agult Unclass=

Maadow survey lles femajles vales 1fled ‘Poral
- /714 [} 1 L] 9 1
il /18 -] H [} 3 13
taman /18 3 [} 33 -} as
i 7/30 L [ 2 & -] [}
fall Creak /16 T 3 o ] L]
T/718 22 1 -] -] 13
West Rock Springs 7717 3 o 1 o €
mt‘ncé T/3R 2 [ L Q ]
Wegt Rock Springs 7728 ] ] ] [} ]
cancad®
Firm kout 1710 [ ] 15 ] -] 1s
Roaa®e /33 7 2 0 ] L]
Lever last 7721 0 L] ¢ ° °
Chance Hay Neadow
Hobbla springse /22 ’ 3 b ° 1z
s s L) 0 [ L] a
T, (3] 172 3 1 -] -] 4
Nule Spring s 3 a : - e
20 0 o L] o °
Nillar and Luxe 7,27 -] o 2 Q 2
/10 ¢ 9 o a o
[ V3% ] [} [} [} L]
Butler Crossing /21 O 0 ° o o
Insida Catnip .
Fance
Butler Crossing 1717 ¥ 2z o e 1
cutside Catnip
Feance
Marth Satnl T/28 12 2 12 L] W
Craek ® 4 € ? a2 e “a
Gooch Camp /18 ] 1 o 2 4
Spring
South Catnip /10 13 9 11 -] E k]
[=- 14 /11 L) 1 0 -] 3
2724 o -] o L] [
Littla Cataip [ Vs ] [} [ ) [} [
Springs a/4 ] -} o [ Fi-
B/10 3 ] 3 Q [
8/11 -] o a Q ]
bzld Mountain 9s ] 2 ¢ o 1
Crank-Rafugaw B/13 10 L] 17 o 37
&8/18 2 ] -] -} 3
Bald Mountain L Fi.8 L] Q ] -] ]
Creek~Range /1) i3 3 -} Q 15
/18 L] 1 n 1 %
“saall unnastied dralhage north of the dump at the ¢ld Refuge
l-gdquarten.
Hesdow arsa belov the old ranch houss 4t Weat Rock
Springs.
Fancad Spring sourcs at the old ranch houss at West Rock
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niles, over 36 percent were adult males, 18.7 percent were
adult femnles, and 2 percent could not be classified. Adult
palas were typically flushed in large groups, and often from
the same area a waeek later. Meadows which were found to
support concentrations of males included: Batenan, North
catnip Creek, Little Catnip Springs, and Bald Mountain Creek-
Refuge. MHales were also observed to arrive at meadows
earlier in the morning than the hens and juveniles, and spend
less time foraging. Aithough only individual hens with their
rroods were first observed on meadows, by late July hens and
juveniles weres often present in groups.

Water appeared to be the single most important factor in
determining use of different meadows and use of areas within
meadows. Tha year of 1981 was truly a drought throughout
Nevada and on the Sheldon many springs and seeps which nor-
mally supported water wers dry by early summer. Forbs became
desiccated »n drying meadows, and succulent vegetation was
1imited to a very few, widely scattered socurces of water.

Sage grouse responded to the less or availability of
water on meadows. In early July when water was available in
the creak channel, sage grouse were consistently_flushed
along tha fire lookout road on Bald Mountain. By 22 July,
the only water present was a small amount of seepage around a
trough ir the upper end of the drainage. A few sage grouse
were flushed near this area during the last week of July, but

by August, one of the best areas for sage grouse on Bald
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Mountain no longer supported birds. The meadow areas below
the old Headguarter's dump and balow the old ranch house at
West Rock Springs were used by grouse only during the first
half of July as no wataer wag avallable on either area. The
Lowar I.asﬁ Chance hay meadow, which was not known to be used
vy grouse at all in 1981, was completely dry by June, Sage
grouse were flushed only once from Miller and Lux and Mule
5prings meadows which were dry by early July. These areas
did support cattle troughs, but in a situation which occurred
throughout the Refuge and Range in 1981, thirsty cattle kept
the water level so low, no overflow vas available for grouse.
On meadows where water was pregsent only in limited amounts,
including the Bald Mountain Creek meadows and Bateman
Springs, sage grouse cbservations were confined to the area
imnedia.taly surrounding the water source.

The relationship between the presence of cattle on mea-
dows and sage grouse use of meadows was difficult to define.
Meadow areas important to smage grouse were also important to
cattle. Many of the meadows surveyed in 1981 contained
significant concantrations of cattle as the dry conditions
forced them te congregate in areas of limited water and
succulent vegetations which were also key areas for grouse.
Sometimes sage grouse were observed feeding right in the same
areas where cattle concentrated. This happened at Hell
Creek, where 22 juveniles were observed feeding on grazing
induced regrowth within a few meters of cattle. Other times,

grouse appsared to avoid cattle if given the opportunity to
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select a protected area. At Little Catnip Springs, no sags
grouse were flushed from the creek channel whkan cattle were
concentrated there, but rather, birds were flushed just beiow
in the fenced porticr of Catnip Meadow. When the cattle were
up on the hillside away from the creek bottom at Little
Catnip Springs, sage grouse wera sometimes flushed from the
creek channel. Where cattle were present oen Miller and Iux
Mocadow and in the meadow area below Mule Springs, no sage
grouse were observad. No water was available for grouse,

howvever, in either of these 2 areas.
Upper and Lower Last Chance Meadows

Additional insights into the effects of water, grazing,
and the presence of cattle were gained through late summer
cbservatiops of sage qrouée on the Upper and Lower Last
Chance meadows, Water was available on both meadows (just
below the old ranch house, but not in the lower hay meadow at
lLower Last Chance) in mid~July when large groups of sage
grouse were using the protected upper meadow. The lower
meadow (the boundary between the 2 was a fence) was being
used heavily by cattle as it was almost the sole source of
water and succulent vegetation in the 2777 ha Racetrack
allotment. From about 7 July until about 22 July, largs
numbers of sagé grouse were consistently flushed freom the
upper meadow. On one occcaslon, as many as 85 grouse were

flushed in meadow vegeation surrounding the only source of

water on the neadow. No birds were ever observed where
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cattle were present in the lower meadow, although more water
was available there than in the upper meadow.

Cattle were removed from the Racetrack allotnent during
the second week ¢f July. Although use of the meadow had been
. heavy, the meoisture naturally present in the meadow allowed
for rapid greenup. By the end of July, sage grouse appeared
to shift from the upper meadow to the lower meacdow in the
span of a few days. By 27 July, large numbers of girouse were
observed feeding and watering at the lower meadow, while very
few grouse were observed on the upper meadow. Water was
still available in Upper Last Chance, although only a small
amount remained in a single waterhole.

The availability of more water at Lower Last CThance and
the absence of cattle may have attracted the grouse to Lower
Last Chance, but the regrowth of grazed vegetation seemed
Farticularly important. Hens and juveniles were frequently
seen foraging in heavily grazed areas for significant periods
cf time. Often a hen with her brood or a small group of sage
grouse would fly down from the surrounding foothills and land
in the ungrazed arsa of Upper Last Chance. From there the
birds would walk through the tall dry vegetation, cross under
the fenca to the lower meadow, and remain to feed for as long
as 40 minutes or more in the grazed area. A close look at
the ground revealed that tiny new leaves of western aster,
yarrow, and common dandelion were coming up everywhere, Al-
sQ, several crops of juveniles cohserved feeding in this area

vere full of new succulent leaves of these 3 species.
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While sage grouse were observed daily along the 3ald
Mountain foothills in May and June of 1981, almcst none were
found in the same area in 1982, Both the foothills and the
higher elevations of Bald Mountain, along with surrounding
low sage flats and table rims were searched intensively on
horseback. Very few sage grouse were seen until the latter
part of June. A few males were occasionzlly observed in the
foothills arcund the Last Chance Ranch, but the first brood
of 2 chicks was not seen until 25 June. Not until the first
part of July couid sage grouse be seen with any frequency.

The drought of 1981 ended with a wetter than normal
winter in 1962. Springs which were dry in 1981 were flowing
vigorously in May and June, and meadows were wet with stand-
ing water. Although May precipitation was near normal, heavy
rains cccurred almost daily throughout June and into the
first 2 weeks of July. Total June precipitation recorded at
Dufferena was 2.67 cm above normal. Observations of sage
grouse seemed to be inversely relate& to moisture conditions.
As rains became less freguent and temperatures rose, sage
grouse wers seen with increasing recularity. The first ob-
servation of sage grouse on meadows occurred on 1 July, but

hirds did not regularly use meadows for another 10 days.
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APPENDIX III
Stratification of Study Meadows into Types

Type descriptions for study meadows, including some of the
more important characteristics of each type are described in
the first secticr, while type delineations as mapped from

aerial photographs are shown in the second sectiﬁn.
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Type Descriptions

Bateman

Bateman neadow was divided into 3 types. Type 1 was
located just below the spring source and represented a narrow
zone of riparian vegetation bordered by tall sagebrush. Type
2 included a mosaic of sedges and baltic rush interspersed
with a variety of grasses and forbs. Soil alkalinity in type
3 appeared to limit the vigor and distribution of herbaceous
vegetation, and the area was characterized by pockets of
baltie rush, grassas and forbs in between large patches of
barsground. WQtar was generally available summer-long in all
3 types, although the creek channel in type 3 was periodi-
cally dry and flowing in the latter part of August.

Tha 3 types varied in size, degrea of cover, abundance
and distribution of herbaceous cover, and use by sage grouse
(Table 1). A cover rating of 9.0 in type 1 was due to
surrounding sagebrush concealing models in the narrow meadow
area, while ths rating of 10.5 in type 2 was largely the
result of herbaceous, rather than shrubby, vegetation con-
cealing the models (Fig. 1). Type 2 was the major meadow

tyre used by sags grouse.
Hell Creek

Three separate meadow types were Jldentified at Hell
Creek. The types were similar in composition ¢f herbaceous

vegetation but differed primarily in width of the riparian

‘1
i
J
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Table 1. Size, cover and food forb abundance ratings, and
number of sage grouse flushes recorded for the Bateman meadow
types.

Abundance rating

No. sage
Cover Western Common grouse
Type Size (ha} rating Yarrow aster dandelion flushes

1 .12 8.0 2 2 3 1
2 2.27 10.5 2 3 3 6
3 5.75 25.5 1l 1 2 3

Fig. 1. Fencing in 1977 appears to have allowed for good
recovery of the herbacecus vegetation in type 2 of Bateman
meacow. Baltic rush, sedge, grasses and a variety of forhbs
provide partial concealment for cover models in the photo, 5
are visible and 2 are partially visible from this angle, The
cover rating for this type was 10.5,
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zone. Type 1, in the lower reaches cf the creek, formed the
widest and most open part of the meadow. Riparian v:getation
in type 2 was confined to a narrow zone bordered by tall
sagebrush. The ‘distribution of meadow vegetation in type 3
was aven further restricted by cut banks and sagebrush pre-
sent almost to the banks of the cresk. Water, in the Jorm of
a perennlal creek, was available season-long in all 3 types.
While the 3 types had similar distribution of food
forba, they varied in terms of size, degree of cover, and use
by sage grousa (Table 2). The width of the riparian zene in
tvies 2 and 3 limited the size of these types, although they
wele similar in length to type 3. Tall sagebrush borders
were effective in concealipg models in the limit=c meadow
area of types 2 and 3 which received cover ratings of only
7.5 and 2.5, respectively. Although scattered sagebrush and
wild iris provided cover for the models near the center of
type 1, fairly heavy grazing resulted in a cover rating of
23.0 (Fig. 2) in mid-August. Initially, the type recaived a
cover rating of 16.0 in early July, but as grazing pressure
increased, cover decreased. The rating of 23.0 represents
conditjons on type 1 when sage grouse use of meadows, in
general, was at its peak. All 3 food forkhs were common on
all types with the exception of western aster, which was
rated as occasional in type 3. Sage grouse were flushed 3
times from types 2 and 3, but only once from type 1, although

numerous droppings were present along its sagebrush/meadow

edge. Additionally, 22 juveriile sage grouse were observed

e
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Table 2. Size, cover, and food forb abundance ratings, and
number of sage grouse flushes recordsd for the Hell Creek
meaduw types.

Abundance rating

No,sage
Covey Weestern Common grousea
Type Size (ha) rating Yarrow aster dandelion flushes

1l 2.10 23.0 3 3 3 1
2 0.40 7.5 3 3 3 3
3

3 0.20 2.5 3 F 3

Fig. 2. Grazing pressure in type 1 on Hell Creek increased
as the summer progressed. By mid-August, only sagebrush and
wild iris, rather than grasses and forhks, were providing
cover for the medels. The cover rating for this type was
23.0.
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feeding together on the same occasion in the type 1 area in

1931.
Badger Shearing Pen

The Badger Shearing Pen meadow was divided into 3 types.
Whila types 1 and 2 included a narrow zone of meadow vegeta-
tion around the creek channel, type 3 represented a mosaic of
sagebrush, grasses, and forbs. Type 2 differed fronm type 1

primarily in the distribution of Valerian (Valeriana edulis),

which was common in the small mesic area of type 2, but rare
elsewhere in the meadow. Water was available season-long in
Badger Creek which was close to oY adjacent to all 3 meadow
types.

The types differed in both physical and vegetative char-
actaristics and in use by sage grouse (Table 3). Sagebrush
and herbaceous vegatation provided cover for the models in
all 3 types, but the thick brush charzcterizing type 3 resul-
Table 3. Size, cover-and food forb abundaﬁée;ratings, and

number of sage grouse flushes recorded for the Badger Shear-
ing Pen meadow types.

Abundance ratinqn:f

No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow  aster dandelion flushes

1 0.45 9.5 2 2 3 3
2 0.12 14.0 2 1 1 )
3 6.48 5.0 o 1 2 1
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ted in a cover rating for that type of only 5.0, At least 2
of the I sage grouse rocd forbs occurred in all 3 types,
while type 1 supported the highest ratings for the 3 forbs.
Sage grouse were flushed 3 times fron type 1 and once from
type 3. No birds were ever observed in the small area repre-

senting typa 2.
Ladger Creelk

Badger Creek was stratified into 3 separate meadow
types. Types 1 and 2 represented a narrow band of riparian
vegetation along the creek channel, while type 3 supported
tall dense sagebrush. Typa 2 appeared to be the small rem-
nant ¢f a once larger area of meadow vegetation. Although
this type still supported meadow spacies, numercus young

rubber fabbitbrush (Chysothamnus nauseosus), plants were

present along the meadow/brush edge. Small, wet channels
supporting baltic rush and forbs were interspersed throughout
decadent and dying sagebrush in type 3, distinguishing the
area from the monotypic big sagebrush commurity characteri-
zing most of Badger Flat. Water was available summer-long
along most of Badger Creek, with the exception of the lower
end near type 2 which began to dry up in late August. .
The 3 types varied in size, cover, forb abundance, and
use by sage grouse (Table 4). Dense sagebrush in type 3 and
sagebrush alonyg the edges of type 1 concealed many of the
cover models and reducsd tha cover ratings for the 2 types.

Type 2, with a cover rating of 38.0, was almost entirely
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open, Of the main sage grouse food forbs, only common dande-
lion was present in all 3 ueadow types. Sage grouse were
flushed most often from type 1, although on 3 ocgcasions,
birds ware flushed from ype 3.

Table 4. Size, cover, and food forb abundance ratings, and

nunber of sage grouse flushes recorded for the Badger Creek
meadow types.

Abundance rating

No. sage
Cover Wastern Common grouse
Typa Size (ha) zating Yarrow aster dandelion flushes

i 1.25 13.0 a 1l 3 9
2 0.17 38.0 0 0 2 0
3 0.81 €.5 1 1 3 3

¥est Rock Springs Exclogure

The small West Rocl: Springs Exclosure meadow was strati-
fied into 2 types, including the lower wet end, and the
remaining drier, upland portion. Water was available in the
form of a springhead for the duration of the summer in type
1, although no water was present in type 2.

size, and ratings for cover and abundance of food forbs
were similar for the 2 types, but sage grouse were flushed
only frou type 1 (Table S5), The heavy grazing the meadeow had
received in June resulted in almost no conczalment of cover
models, although regrowth in the wetter type 1 provided some

cover by mid-August, when measurements were made. Yarrow and

e e e e - ek e e Y —— =g
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western aster were common throughout the meadow, but common
dandelion occurred only cccasionally in type 1 and was rare
in type 2.

Table 5. Size, cover and food forb abundance ratings, and

number of sage grouse flushes recorded for tha West Rock
Springs Exclosure meadow types.

Abundance rating

No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow aster dandelion flushes

1 0.28 36.0 3 3 2 4

2 0.46 38.0 3 3 1 Q

North Catnip Creak

Threa separate meadow types werye identified at North
Catnip Cresek. Type 1 representeﬁ the grass/grass-like/forb
zone along the creek channel, while type 2 included a more
monotypic baltic rush type around the spring source. Baltic

rush interspersed with Nevada bluegrass (Poa nevadensis) and

mat muley characterized the drier type 3. Water was avail-
able summer-~leong in the form of a peremnial creek balow the
spring socurcae. .

Differences in size, cover, and foocd ford abundance
ratings, and use by sage grouse are shown in Table 6. Tall,
dense herbacecus vegetation provided almost complete conceal-
ment for the models in type 1 (Fig. 3). The models were more

visible in types 2 and 3 where the composition and height of
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Table 6. Size, cover, and food forb abundance ratings, and
numuber of saga grouse flushes recorded for the North Catnip

Creek meadow types.

Abundance rating

No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow aster dandelicn fiushes

1l 0.69 3.5 2 3 2 5
2 1.50 13.5 2 2 2 10
2 4.65 13.0 3 2 1 2

Fig. 3. Tall denss herbaceous vegetation in type 1 of North
Ccatnip Creek meadow resalted in a cover rating of 3.5. Of 10
models present in area shown in the photo, 1 is visibleand1l
is partly visible.

e e e
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herbaceous cover were limited by drier soils. While the 3
foocd forbs uvccurred in all 3 types, western aster and comnmen
dandelicn were more coumon in the wetter areas and yarrow was
more common in the drier upland zdges of the meadow. Sage
grouse were flushed most often from type 2, although birds

were flushed on 5 cccasiona from type 1 and 2 times fronm type

3.
Little Catnip Springs

The Little Catnip Springs meadow was stratifif.-d into 2
types. Type 1 represerted a narrow band of riparian vegeta-
tion bordering the creek in the lower portion of the meadow.
Type 2 includad a similar, but wider, zone of riparian vege-
tation below the spring source. Succulent vegetation in both
types was confined to the moist banks around the creek, while
the drier outer edges were surrounded by big and low sage—
brush. Catnip Creek flowed through both types thoughout the
summer.

Distribution of food forbs was the same in both types,
but the 2 areas differed in terms of siza, degree of cover,
and usa by saga grouse (Table 7). Herbhaceous vegetation in
either type was not sufficient to provide cover for the
models, howaver, the surrounding sagebrush obscured almost
all the models in type 1, and some of the models in type 2.

Sage grouse were flushed most often from type 1.

South Catnip Creek
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Table 7. Size, crver, and food forbk abundance ratings, and
number of sage gronse flushes recorded for tha Little cCatnip
Springs meadow types.

Abundance rating

No. sage
Cover Western Commeon grouse
Typa Size {ha) rating Yarrow aster dandelion flushes

1 0.28 2.0 2 .2 2 7

V]

i.86 18.0 2 2 2 3

Six saparate types were ¢defined in the large South
Catnip Creek meadow. Type 1 included a narrow aresa of ripar-
ian veqetatiqn bordered by big sagebrush. Type 2 represented
the largest part of the meadow and included 2 bhroad areas of
meadow vagetation connected by the narrow small type 3. Type
4 representsd a drier portion of the meadow and included a
mixture af grﬁsses, grass-likes, and forks, which were inter-
spersed with big sagebrush. Types 5 and 6 were both open
grassy areas similar to type 2, but they supﬁorted fewer
forhs than type 2 and were considerably drier. Type 5 repre-
sented the only portion of the South Catnip Creek meadow
which contained no water, and much of the herbaceous vegeta-
tion in this area had become desiccated by late July. Water
was avallable summer-long as a perennial creek or spring
source in all other parts of the meadow.

The 6 types at South Catnip Creek included a wide range

in size, degree of cover, food forb abundance ratings, and

use by sage grousa (Table 8). Grazing on the meadow in late
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June and early July resulted in cover ratings of 33.5 or more
in types 2, 5, and 6. Although grazing was fairly heavy in
type 4, scattered brush provided some concealment for the
cover models. Cover ratings were laowest for types 1 and 3
where sagebrush bordars'cbscured Cover models from view in
the narrow zone of meadow area. The 3 main forbs were rated
as occasional or common throughcut most of the meadow. Only
in types 1 and 5 weare any of these forhs absent or rare.
Type 2, by far, supported the greatest majority of sage
grousa flushes, although sage grouse were flushed 3 and 4
times from types 1 and 4, respectively.

Table 8. Size, cover, and food fors abundance ratings, and

number of sage grouse flushes, recorded for the South Catnip
Creek meadow types.

Abundance rating

No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow aster dandelion flushes

1 0.36 13.0 1 2

2
2 5.18 33.5 2 k) 3 15
3 .04 7.0 2 2‘ 2 Q
4 0.5692 21.0 3 3 3 4
5 0.61 35.0 1 ] 1 0
6 0.61 35.0 3 2 2 o

Bald Mountain Creek-Range

The portion of the Bald Mountain Creek meadow located on
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the former Range was stratified into 5 different types. Type
1 represanted a rmall mesic area supporting a mixture of
baltic rush, bluegrass, and forbs. Type 2 included the
limited amount of meadow vegelation present in a stream
chann=al which was cut 1/2 m to 1 m deep. Type 3 was charac-
terized by a fairly narrow zone o©f baltic rush and forbs,
while type 4 represanted a very small, but diverse, area of
meadow vegetation interapersed with big sagebrush. Type 5
still supported hurbacecus meadow vegetation, but a lack of
s0il moisture and rapidly invading sagebrush indicated the
area was rapidly becoming a meadow remnant. Water was pre-
sent in saall po$18 throughout the summer in types 2 and 3.
Whila types 1 and 4 were adjacent to types 2 and 3, and
therefore close to water; no water was available in or near
type 5.

Differences in size, cove;, and food forh abundance, and
use by sage grousa varied considerably among the 5 types
{(Table 9). Surrounding brush chscured most of the cover
models in the limited meadow area in type 1 which received a
cover rating of only 6.0. Although types 2 and 3 were sur-
rounded by tall sagabrush, both represented fairly wide open
areas and cover ratings were 27.0 and 256.0, raspectively.
Typa 4 vas so limited 1n size, sagebrush obscured aimost all
of the cover models. In the open heavily grazed type 5,
almost all 10 mcedels were visible from any direction (Fig.

4). Common dandelion was rated as abundant or common in all

types except 2, while distribution of the other 2 forhs were

e e e
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Table 9, Size, cover, and food forb abundance ratings, and
number of sage grouse flushes recorded for the Bald Mountain
Creek-Range meadow types.

_Abundance rating

No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow aster dandelion flushes

1 0.53 6.0 1 Q 4 10
2 0.51 27.0 2 1 1 0
3 0.24 26.0 2 1 3 3
4 0.04 4.0 2 0 3 0
5 1.50 33.0 1 0 3 2

Fig 4. Almost all 10 cover models are visible from 4 direc-
ticns in type 5 of Balad Mountain Creek-Range. The area
received a cover rating of 38.0 out of a possible 40.0. oOnly
an occasional wild iris is effective in concealing models in
this open heavily grazed area, Sage grouse were observed
fezding in this type on 2 occasions,
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much more limited. Yarrow was rated as occasicnal in types
2, 3, and 4, and rare in types 1 and 5. Western aster was
absant from types 1, 4, and 5, and rare in types 2 and 3.
The majority of sage grouse flushes were racorded in type 1,

alvhough birds were flushed 3 times from type 3 and 2 times

from type 5.

Bald Mountain Creek-Refuge

The 2z types identified at Bald Mcuntain Creek-Refuge
jincluded the narrow zone of riparian vegetation bordering the
creek and an adjacent small diverse area of meadow vegeta-
tion. Type 1 was primarily a wet baltic rush type which
included a wide variety of grasses and forbs, while type 2
represented a small mesic aras supporting herbaceous vegeta-
tion interspersed with shrubs. Free flowing water was avail-
able season-long in the Bald Mountain Creek channel.

Although no sage grouse was ever flushed from either

.type, the 2 areas varied in vegetative and physical charac-

teristics (Tabla 10). Dense baltic rush, along with a heavy
buildup of littér, resuited in complete concealment of the
cover models in type 1. Both brush and herbaceous vegetation
were sffective in covering most of the models in type 2.
Common dandelion and yarrow occurred in both types, but were

more common in type 2. Western aster was rare in type 1 and

absent from type 2.

Hobble sSprings

g e am e =
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Tabie 10. Size, cover, and food forb abundance ratings, and
nunker of sage grouse flushes recorded for the Bald Mountain
rreak-Refuge meadow types.

Abandance rating

No. sage
Cover HWestern Comuon grouse
Type Size (ha) rating Yarrow aster dandelion flushes

1 G.45 0.0 1 1 2 0
2 0.04 6.0 3 o 3 0

Four separatc meadow types were described for Hobble
Springs. Type 1, which was characterized by Nevada blue-
grasg, baltic rush, and an abundance of clover, was the
wettest parf of the meadow. Type 2 included the drier,
upland edges and contained the greatest diversity of forbs
and grasses. While type 2 repressanted an alkaline grassy
aveu containing only limited amounts of forbs, type 4 in-
cludad a small, open area supporting hkaltic rush and an
abundance of the 2 food forbs.

The 4 types varied widely in size, cover, food forb
abundance ratings, and in usea by sage grouse (Table 11).
Tall densze herbaceous vegetation was effective in obscurring
most of the models in types 2 and 3, and almost all of the
models in type 1. Type 4 was more open than other parts of
the meadow, and its rating of 17,0 indicated a moderate
number of models were visible. Type 4 also supported the
greatest distribution of the 3 food forbs, all of which

occurred throughout the meadow. Only western aster was rated
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as rare in any of the 4 types. While sage grouse were never
flurhed from type 3 and only once from type 4, birds were
fluszhed 5 times from type 1 and 7 times ivom type 2.

Takle 11. $ize, cover and food forb abundance rating, and

nunber of sage grouse flushes recorded for the Hobbla Springs
m2adow types.

Abundance rating

No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow aster dandelion flushes

1.38 1.0 2 1l 3 5
- 1.54 5.0 3 2 2 7
3 2.35 9.0 2 1 2 0
L 0.08 17.5 3 3 3 1

Lower Last Chanca

Four meadow types were described for the lLower Last
Ctance meadow. Type 1 represented a small baltic rush/sedge
zrea which contained standing water until the end of August.
Type 2 included both a wet baltic rush/sedge channel and
drier surrounding edges, which supported a wide diversity of
forbs and grasses. Type 3 was similar to the drier portions
of type 2, but was narrower and lacked type 2's wet neadow
vegetation, Type 4 included an expansive mosaic of wet and
dry areas supporting meadow grasses, grass-likes, and forbs.
The area was once a native hay meadﬁw and numerous old irri-

gation channels were interspearsed throughout the tall plain
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of meadow grasses. While standing and free flowing water was
available summer-long in types 1 and 2, the ereek channel in
type 3 became dry near the end of July. Standing water was
present in the old irrigation ditches in type 4 only during
the firat survey period in mid-July.

The 4 types differed in size, cover, food forb abundance
ratings, and use by sage grouse {Table 12). ¥hile type 4
made up the largest portion of the meadow, tall vigorcus
herbacecus vegetation in all 4 types was effective in con-
cealing almost all of the cover models (Fig. 5). Much of the
taller vegetation consisted of Nevada bluegrass and the cover
ratings vere all 2.0 or less. Yarrow and western aster were
commron in all parts of the meadow except in type 1 where both
were rated as occasional. Common dandelion was common in
type 4, but was rated as cccasional in type= 2 and 3, and
rara in typa 1. While most sage grouse flushes were recorded
for type 4, use by sage grouse in this area was limited to
the first 2 surveys when water was still available. Birds

were flushed once from type 3 and 4 times from type 2.
Upper Last Chance

The large diverse Upper Last Chance meadow was divided
into 8 separate types. Type 1 represented the drier upland
edges of the meadow's south end, and included a wide distri-
bution of grass and forb species. Types 2 and 3 were similar
to and adjacent to type 1, but 2 was drier, while type 3 held

standing water over part of the sumnmer. Type 4 represented
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Table 12. Size, cover, and food forb abundance ratings, and
number of sage grouse flushes recorded for the Lower Last
Chanca neadow types,

Abundance rating

I'o. sage
Cover Western Common grousse
Type Size (ha) rating Yarrow aster dandelion flushes

1 0.12 1.0 2 2 1 0
2 0.85 2.0 3 ‘3 2 4
3 0.36 1.5 3 3 2 1
4 6.98 0.0 3 3 3 7

Fig. 5. Tall vigorous herbaceous vegatation, which charac-
terized most of the Lower Last Chance meadow in 1982, was
effective in concealing most of the cover mcdels. ©f the 10
models visible in this phote of type 2, only 1 is visible,
and 2 are partly visible for a cover rating of 2.0.
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the wettest portion of the meadow and was characterized by an
abundance of clover in a wet baltic rush/sedge channel. The
small type 5 included a semi-wet area supporting an abundance
of common dandelion while type & rapresented a dry grassy
area with few forbs, Type 7 supported a small stand of Great

Basin wildrye (Elymus cinereus), while type 8 included a wide

diversity of forbs and grasses in addition to scattered
clumps of wildrye, Standing water was present for part of
the summer in types 1, 2, and 2, while waterholes in types 4
and 8 held water throughout August. Types 5, 6, and 7 were
dry, but were in the vicinity of the waterholes. -

The types differed in size, cover, food forb abundance
ratings, and use by sage grouse (Table 13). Wide differences
in type sizes and cover ratings shew the amount of variabil-
ity present in the Upper Last Chance meadow. Tall thick
grass in types 1, 2, 4, and 7, and thick forb and baltic rush
cover in type 4 resulted in cover ratings for these types of
7.5 or less. The short, thick growth of the grasses in type
5 and the scattered clumpy distribution of both forbs and
grasses in type 7, resulted in the same cover reading of 11.¢
for these areas. Type 4 represented the most open portion of
the meadow with a rating of 20.0. The 3 food forbs occurred
throughout the meadow, but were most common in types 1, 2, 5,
and 8. oOnly in types 6 and 7 were any ¢of the 3 food forbs
absent. Tha qreatgst number of sage grouse flushes were
recordad for types 2 and 4, although birds were flushed 3

tinmes from type 8. With the exception of type 7 where no
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birds were recorded, sage grouse were flushed once from each
of the remaining 4 types.
| Table 13}. Size, cover, and food forb abundance ratings, and

number of sage grouse flushes recorded for the Upper Last
chance meadow types.

Abundance rating

] No. sage
Cover Western Common grouse
Type Size (ha) rating Yarrow aster dandelion {flushes

1 4.98 5.5 3 2 3 1

2 3.84 11.0 3 3 2 7

3 0.93 1.5 3 2 1 1
| 4 5.10 - 1.5 1 1 2 7
[ 5 0.40 2000 3 3 4 1
| 6 3.68 11.0 2 1 o 1
7 0.61 7.5 2 1 0 0
i 8 1.38 11.0 2 2 3 3




Scale: one inch
cm = 60,960 cm).
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APPENDIX IV

Abundance and Phenclogy Ratings for Forbs Found on Study

Meadows by Type.

The first value represents the abundance rating, while
the following 4 values represent phenology ratings for each
of the 4 survey periods (Mid-July, late July-early August,
Mid-August, Late August). Numbers shown as fractions repre-
sent the situation whera about half the forbs of a particular
species were in 1 phenological stage while the cther half
were in ancther at 1 point in time. A number 9 denotes

missing data.
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1
: Table 1. Forb abundance and phenology ratings by type for :

Bateman, }
|
Meadow type j
1 2 3 ‘
!
Achillea lanulosa# 2-64313 2-6433 1-6431 1
Agoseris glauca# 1—5%11 2-5511 - {
Agoseris sp. 1-3211 - - L
Lster occidentaliss 2-6664  3-6664  1-6411
Astragalus agreatiss 1~-5855 3-5555 - ;
Astragalus lentiginosus# 1-5555 - - :

11 511
Camissonia tenacetifolia 1-6551 1-6568 3-3688 '
Chamaesaiacha nana 2~1111 1-98339 - i
Jﬂ Chenopodium sp. - — 1-4433 l
3 ciraium sp. 2=-3211 1-3211 1-g211 |
i! Collinsia parvifleora 2-1111 - - ;
%' Descurainia Sophia* 1-3111 1-3111 1-2111 j
3 Epilobium adenocaulon 3-6221 2-6421 -— ]
I Epilobjum paniculatum 1-6432 1-4321 2-6432 ;
: Haplopappus lancelolatus 3-6322 1-6322 1-6422 i
Iris missouriensis 2-3111 -- -- |
. Iva axillaris - 1-9499 - J
;; Lupinuas ap. 1-6422 - - j
! Microsteris gracilis= - 1-1111 2-1111 }
Monolepis Nuttalliana* - 1-3211 2-4111 J
Montia Chamissgol 2-6555 2-5555 - %
Orthocarpus hispidus 1-1111 - - j

Penstemon Rydbergii -_— 1-3211 ——




Table ) Continued

Parideridia sp.
Plagiobothrys leptocladus

Polygonum arsnastrunm

Paotentilla ansefina

Fotentilla biennis

Patentilla gracilis

Sidalcea oregana

Sisyrinchium idahoense
Senecioc hydrophilus

Stellaria longipes

Taraxacun officinale»

Irifolium cyathiferum=

1-8621

1-3999

3-5551

1
1-6431
1-7171

1-9953

i-6322

1-6633
1-3211
3-5555

1-4321

146

3-4311
3-7771
1-9211

-

*Sage grouse food forbs.
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g Table 2. Forb abundance and phenology ratings by type for
. Hell Creek.

Meadow tvpe
2

1 3
it EEY
Achillea lanulosaw 3-6432 3-6448 3-6448
Agoseris glaucas® 1-4211 1-2211 1-4211

Allium sp. -— 1-3111 -
- 11 1111 1111
Aster occidentalise 3-6688 3-8678 2-8638
Astragalus agrestis# 1-4555 1-3555 1-7%55

B Astragalus lentiginosug# 1-3299 - -
} Astragalus+ gp. - -— 1-8899
] Cirsium vulgare 2-8773 2-8773 2-8873

11 11

@ Cirsium sp. 2-2238 2=-3288 2-3211
@; Collinsia parviflora 1-1111 2-1111 1-1111
z Collomia grandiflora -— 2-4221 1-9921
Descurainia Scphiaw 1-4311 2=-1111 1-3211

Epilobiun adeanocaulon 1-4322 - -

4 Bpilobiun paniculatun - 1-64132 -
' Erigeron divergens 1-3111 - 1-3111

Gnaphalium palustra 1-9943 1-9933 -
Iris miszcurisnsis 2-3332 2-3%%2 2~3%%2

Lappula Redowskii - 1-9911 -
Linum perenna - - 1-7999
Lupinus sp. 1-33%2 1-4%22 2-3%%2
Micresteris gracilis* - 1-1111 2-1111

Monolepis Nuttalliana# 1-4321 - -

Montia Chamissoi 2-5555 2-5555 2-5555




Table 2 Continued

Penstemon Rydbergii

Perideridia sp.

Plagiobothrys leptocladus

Polygonunm arenastrum

Potentilla anserina

Potentilla biennis

Potentilla gracilis

Rumex sp.

Sidalcea oreqana

Sisyrinchium idahoense
Senacio hydrophilus

Senecio integerrimus

Solidago spectabilis
Stellaria lengipes

Taraxacum officinales

Trifolium Wormskioldii+

Urtica sp.

Valeriana edulis

1-4332
1-8643
2-4411
1-7611
1-8432
2-6321
1-4332

1-6322

1-8493
2-6323
1-4332

2=4321

2=-41131
11
3-5588

4~4555

143

1-9398
1-4322

1
2-4318
1-9333
1-4311

1-49%9

*Sage grouse food forbs,




Table 3. Forb abundance and phenology ratings by type for

Badger Shearing Pen.

149

Headow type
1 2 3
11
Achillea lanuloga® 2-6433 2=6411 -
Aster occidentalis# 2-6664 1-66%3 1-8%11
Astragalus agrestis+ 1-5555 - 1-5211
Astragalus lentiginosus* 1-6555 - 2-5222
camissonia tenacetifolia 2-6%2% - 2-651%
chamaesaracha nana - - 1-1111
Chenopedium sp. - - 1~1111
Cirsiun sp. 3-32% 3-3211 3-2%11
Descurainia Sophia* - - 1-2121
Epilobium adenccaulon 2-6422 - -
Eriovhvllum lanatums 2-4322 - 1-4321
Haplopappus lanceolatus 2-6321 3-4322 3-4322
Iris missouriensis 1-3211 - -
Xva axillaris - - 1-7999
Linum perenne - - 1-2111
Lupinus sp. 1-6432 - 1-8422
Montia chamissci 2—64%% - -
Orthocarpus higpidus 1-1111 - 1-2111
Potentilla anserina 2-4211 - -
Potentilla gracilis 1-4332 1-.4321 1-4311
Senecio hydrophilus 3-6632 -— -—
Stellaris longipes 2-6911 - -
Taraxacum officinale# 3-55%% 1-5521 2-5%11

e et ——e



Tabie 3 Continued

TriYolium Wormskioidii* 1-5555 -

Valeriana edulis 1-6922 3=-4221

1-4211

150

*Saga grouse foocd forbs.
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Table 4. Forb abundance and phenology ratings by type for
Badger Creek.

Meadow type

: 1 2 3 I
i Achilles lanulosa* - - 1-6431 i
Arabist sp. - 1-3111 .- "
Aster ocrcidentalis* 1-8866 -— 1-8664 ‘
Astragalus acrestis# 1~-5551 1-5851 - J
- Boraginaceae sp. -— - 1-4111 i
w Camissonia tenacetifolia 2-6555 - 2-6511 %
! Chapaesarcha nana 2-2111 - - {
. Chencpodium sp. 1-4321 1-7311 - )
3331 1 !
Cirsfum ap. 2-8888 1-3211 2-3388 !
Collinsia parviflora 2=-1111 - 2-1111 i

Descurainia Sophiax 2=3211 - 2=-3111

Epilobium adenocaunlon 1-4432 - -—

Epilobiun paniculatum 1-6432 - 1-6432 ]
Haplopappus lanceslatus 2-4322 3=-5322 - |
Iva axillaris - 2=7399 - ]
Lappula Redowskii 2-4321 - 3-4111 )

Iupinus ep. - —-— 1-6432
Microsteris gracilisa - - 3-1111 1
Monolepsis Nuttalliana* 1-4321 1-7321 1-4321
j Montia Chamissoi 2-6555 - 2-6555 f
I Plaqiohot§rys lentocladus 1-4431 1-6411 1-4211 i
Polygonum arenastrum 3-71%% ' 1-7611 2-73%% J

Potentilla anserina 2-8522 2-8511 -




Table 4 Continued

Potentilla gracilis

Senecio hydrophilus

Stellaria longipes

Taraxacum officinale#

Trifolium Wormskioldiix

1-g842
2-6411

3-5555
11

w
1
o
n
el
L+ ]

2+1111

2-5521

152

1-4322

1-4311
11
3=-5551

*Sage grouse food forbs.
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Table 5. Forb abundance and phenclogy ratings by type for :
- West Rock Springs. :

I
Meadow tvpe 1
1 2 |

Senecio hydrophilus 1-8811 1-8811

! Achillea lanulosa* 3-393% 3-33%% i
Agogeris glauca® - 1-8642 3
Arnica longifolia 2-6633 1-2222 !
Aster occidentalis# 3-8868 3-5838 ;
- Barbarea orthoceras 2-8311 1-8611
| camissonia tenacetifolia 1-6499 _1-6492 i
cirsium sb. 2-888% 2-8888 )
Coilinsia parviflora 1-4911 -- i
Epilobium andenocaulon 2-62%1 2-8911 {
Epilebiun paniculatum 1-8643 1-8632 ‘
ﬁ Erigeron divergens -— 1-6621 i
E: Iris missouriensig ' 2-3221 2-3211 (
ﬁ; Montia Chamissol 2-88%1 - 1
i Montia linearis 1-4111 - q
? Penstemom Rydbergii 2-8841 1-8731 I
i? Perideridia sp. 1-8666 1-3664 :
1 ‘Plagiobothrys leptocladus 2-64%1 2-4311
Polygenum arsnastrum 1-8777 - j
; Potentilla biennis _ 2-888? --1 \
i Potentilla gracilis 2-3888 2-8881 j
? Rumex £p. 1-9933 - i
Sidalcea oregana 2-8743 2-8831 %
/
!




Table 5 Continued

Taraxacum officinalex

Veronica peregrina

Zigadenusg sp.

2-38888
1-5911

1-8999

154

1-3881

1-4999

*Sage grouse rood forbs.
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Table €. Forb abundance and phenoleogy ratings by type for
¥orth Catnip Creek.

Meadow type

] 1 2 3
j Achillea lanulcsa* 2=6631 2-6643 3-1111
E Agoseris glaucas - 1-4321 1-3311
? Arnica longifolia 2-6432 1-6433 1-6411
i’ Aster cccidentaliss* 3-8776 2-8766 2-1111
E Astracalus agrestis* 1-8455 1-8555 1-3831
;l Cirzium sp. 2=-3221 1-2211 1-1111
ﬁ; Collinsia parviflora - - 1-1111
Descurainja Sophia* -- 1-4321 2-3111
] Epilobium adsnocaulen 2-6432 2-6642 -
Epilobium panizulatum 1-6432 1-6632 --
| Erigercn diverdgens - R 2-2111
Gentiana calycosa 1-6644 1-8664 -
Haplopappus lanceclatus - - 1-3111
g Hypericum formosum 3-6443 1-6433 1-6111
? Iris miszouriensis 2-3332 1-3332 -
Lapoula Redwoskii . - 1-6431 2-6421
Lepidium perfoliatum+ -— 2-4321 V 2-2111
Linium peranne 2~6433 1-6432 -
Inginus sD. 1-6432 1-9992 1-8399
Microsteris graciligs - 1-1111 -
Meontia chamigsol 2-6555 2-€555 -
Montia linearis 2-6433 2-1111 -

Orthocarpus hispidus - - 1-9911
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Table 6 Continued

Penstamon Rvdbergil

Perideridia =sp.

Potentilln anserina

Potentilla biennis

Potentilla gracilis

Sidalcea oregana

Sisyrinchium idahoence

Solidage spactabilis

Stellaria longipas

Taraxacuz officinalex

Tragapogon dubiug#

Trifolium cyathiferums

2-6432
1-8664
1-5222
1-g2assa
3=-6432
3
I~5442
1-6432
3-7764
3
1-6442
2-5555

2-5211

1-6432
1-8664
1-8222
1-8888
2-6433

2
1-6443
3-7743
1-6432
2-5555

1-8643

156

1-4111

1-4332

*5age ¢rousa food forps.
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Table 7. Forb abundance and phenology ratings by type for
Little Catnip Springs.

Headow tvpe

1 2
1 i
aAchillia lanulosa# 2-6643 2~664)
Agoseris glaucar 1-6211 -
. Aquilegia sp. 1-6999 -
; Astar occidentalis* 2-37%% 2-8766
i Astracalus agrastiss 2«55%% 1-5552
? Boraginaceae sp. | 1-6431 -
? camissonia tenacetifolia i-5552 1-5555
3 Chenopodium sp. - 1-4322
] Cirsium vulgare 2-8763 --
Cirsium sp. 1-2221 2-3111
j Collinsia parviflora 1-1111 -
} Descurainia Sophia# 1-3111 2-3111
; Epilobium paniculatum - 2-6432
;; Erigeron divergens 1-6321 1-3111
F Erysimum repandum - 2-9432
I Gnaphalium palustre 1-9992 -
Raplopappus lanceclatus 1-5421 1-5421
Hypericum formozum 1-6432 1-6443
Iva axillaris 1—88%% -
; Iris missouriensis 2—33%1 1-3111
Iris axillaris 1-8884 -
Lotus Purshianus 2-6643 -

Lupipus sp. - 1-6432
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Table 7 Continued

Madia gracilis

Microsteris gracilis*

Montia Chamissoi

Navarretia Breweri

orthocarpus hispidus
Penstemon Rydbergii
Perideridia sp.
Plagiobothrys leptociaudus

Polygonum arenastrum

Potentilla gracilis

Senecio integerrimus

Sidalcea oregana

Sisyrinchium idahoense

Stellaria longipes

Taraxacum officinales

Trifolium cyathiferum+

Trifolium Woruskioldiix

Zigadenus sp.

1-9943
2-1111
2-6555

1-4321

1-8664
2-6432
1-8774
2-6421
1-1111

2-6432

158

1-1111
1-5555
1-6432
1-6432
1-4311
1-8943
1-6432

11
2-8774
2-6431
1-5311
2-6431
2-4399
1-5432
2-5555
2-3211
1-4332

1-9511

*Sage grouse food forbs.
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cable 8. Forb abundance and phenology ratings by type for South Caknip

Creak.
Headow tyre
1 2 3 4 5 3
actiillea laoylogad L-ﬂ‘% 3-%%'31‘31 :—%é%% 3-%8% 1-7811 3-%5%%
Agosecis glauca® 1-4332 1-3::% -— 1-5511 -~ 1-1111
acnica lonmifalla :~ss§1 L-zaa% 1-3288 1-2%11 - -
_ foudlzglz sp. - -- - - °  1-B8EB -
jj Aster geeldentalla® z-sag's 3-8897 2-gaaa 3-33%19’ - z-gg%%
3 pstragalyg agrestis® 1-=se|a£l 1-535& 1-8883 1-aa§§' — 1-5711
Camizsonir tepaceifolla - -— 1-5555 1-6555 1-3322 1-5:22
| Cicsium 8p. 2-3888 a-zazu% z-amw1 z-%asxli -— 2-3188
1 Zpilobium paniculatum  2-6622  1-6544  2-B644 - - -
;“ fnpelpaopus langeplatus 1-4321  1=-4321  1-4321 - - -
dypericym farposun —  1-9%88  3-9308  -- - -
1cis pissourienais -~ zelIll 2-2111 293111 = --
Linua perenge - - 1-5988  1-9988 - 1-9938
fupioue sp. 1-6422  1-6422 - 1-9593 — 1-5992
i Hegtia Chamissol 2-6555 1-§555 1-599%5 - -— -
] Qrthocarpus hispidis — 19993 - - - -
perideridia sp. - 1-8866 2-9666  1-06637 - 1-3666
i Belygenum afenastrup 1-8877 - -~ o - -
] Polveonun Eelloaall - - - 11— -
i potentilla angezing - - 1-9398 - - -
i getentilla blennis 1-gze8  —- - - - --
' Potentilla gracilis 1-6888 :-.—ass% 3-§888  4-6988  1-6B186 3-55%%
kumex op. — - - - - 1-999&
&idalcea aoreqana 1-11%% 1-65531 2-333% 2-8888 - 2-13%‘%
i Eisvringhiug idaboanas - 1-6399 - - - -
l Stellazls longlpes - 2-6411 - 1-9%11 - 1-9911
i Tarazagym officinale* z-%’s']é% 3-553% :-Jé‘gs]é 3-%393 1~5511 z-é%%al
?l yalleria edulls - 1-9988 - - - 2-32%

85352 grouse food forba.
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Table 9. Forb abundance and phenclogy ratings by type for Bald Hountain

Creek-Range.

Headow ELvpe

1 3 5
Achillea lanylosa® 1-6111 2-8641 2-6631 2-65%1 1-6631
2goseris glauga® 2-2211 - 1-5553  1-5211 2-5S511
artemisia ludoviciapa* - 2-8776 - -— 1-8876
Bster campeshris 1-7761 - 3-6511 2*565% 2-7611
Astex gcsidentalig® - 1-8866 1-80966 - -
Astragalys aagestjs* -- it 2=5535 - -
Belsduvalia densifiora - 1-8643 - -— -
Boraginaceae sp. - 2-8421 - - -
Canmissonia tenacetjfolfa 2-6521 3-5555 3-6355 1-5398 1-555%
Cicsium ep. 1-3211 1-8888 2-2111 1-3111 1-3521
Rescarajnis Sophia* - 1-6321 -— -— —
E2ilobium adengcaulon - 1-8643 - -— -
goachalivm palustre — 1-4432 2-4432 - -
Yaplovappus lanceolatysg 1-6521 - 1-6555 - 2-6521
Iris missouriensdis 3~-2111 - - 2-2111 2=-2111
1va axillagis —-— 1-8959 -— -— -
Lotus Purshiapus 3~8743 3-6443 2-3943 -— §-9421
Lupinus sp. 1-6432 1-6443 - 1-6632 -
Badig gracilis - 1-5421 - .- -
Microgteris aracilis+ -- 1-3211 - -— -
Monoleois Nuktallisna* - 1-4321 - - -~
Mavarretis Brewspi - 2-6643  1-6443 - -
Mavarretla provingua - 2-B443  2-6443 - -
Perideridis =sp. 1-6632 - - 1-6632 -—
Plagiobothryy leptocladugs 2-6111  I-6433  1-6642 - -
Polemoniaceae sp. -— 1=6649 -— - -
Bolydonyu arenjstavm 2-8621 3-8666 1-776&6 - -—
Potentllla ansering - - 2=-5555 - -




Table 9 Centinuved
Botentilla biennis
Potentdilla gracilis
Rumex sp.

Sidalcea gregana
gSteilaria lonaipes
Taraxacusa efficinale*
Ixifoliup gvathifegun*
Yeronica pereqgina
¥Yerbascur Thapsug

1-7422
1
4-5581
2-41l11
1-4421

1-3988

2
1-8438
2-5535
A-4332
2-8311

1
1-8555
1-6322
2+6441
1-8888

1-9333
1-4321

23
3=5588
2-3511

1-8776

1-8888

1-6311

Ll
3-5588

2-5111

lel

1-7888

i
3~-5881

| 2-4111

*Sage grouse food forbs.




I. . s e e mm e i e me s B e e tm v mm ot e mm A . me % we e b —a w e e e e e . = _-_1

162

Table 10. Forb abundance and phenology ratings by type for
Bald Mountain Creek~Refuge.

Meadow type

1 2

i1 1
Achillea lanulosas : 1-6633 3-6631
Ageseris glaucaw 1-5521 2-6311
Arnica longifolia 1-6443 —_
Artemisia ludoviclana* 3-3776 3-8774
Aster campastris ) 3-8666 4-866%
Aster occidentalias 1-8876 -
Astragalus filipuss 1-3311 -
Boisduvalia densiflora 1-8644 -
RBoragiracease sp. 1-6431 -
camigsonia tenacetifolija 3-5555 -
girs ium sp. 1-8888 1-3111
Descurainia Sophia# - 1-4311
Gnaphalium palustre 2-4433 -
Haplopappus lanceolatus 1-6322 -
Iris missouriensis 1-43%% -
Lactuca Serricla* 1-8642 -
Lupinus sp. 1-6433 -
Microsteris gracilis+ - 2-2111
Monolepis Muttallianas 1-4311 -
Navarretia Braweri 1-6441 -
Navarretia propingua 1-6442 -
Perideridia sp. 1-B643 2-6642
Plagiobothrye leptocladus 2-6432 -
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Table 10 Continued
Polygonum arenzsiium 2-8777 -
Potentilla anserina 1-6955 -
Potentilla biennis 1-8888 -
Rumex Sp. 2+4133 -
Sidalcea oregana 2-5432 2-6321
Taraxacun ofgicinale* 2-55%% 3=-5511
Tragopogeon dubius# 1-8692 -
GE Trifolium cyataiferum# 34411 2-2111
: Verbuscum Thapsus 1-8888 -

*Saga grouse Jood forbs.
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Table 11. Forb abundance and phenology ratings by type for
Hobble Springs.

Meadow tvpe

1 2 3 4
i i 5

Achillea lanulosa® 2-6831 3-6641 2-6641 3-B111
Agoseris glauca* 2-4322 2-4211 1-3211 2=-4211
Allium sp. - 1-6311 - -
Arnica longifelia 2-6643 2-4211 - -
Aster occldentalis* 1-866%, 2-86%% 1-8111 3-8711
Astragalus agrestisw - 1-2111 - —
Astragalus sp.* 1-5555 - - -
Brassicacsaa sp. - 1-4311 - -
Camissonia tenacetifolia -- 1-2221 1-6551 -
Chenopodium sp. - - 1-99923 -
cirsium ep. - 1-2211 - 1-3211
Crepis acuminataw - 1-3311 - -
Epilobium adenccaulon 1-8622 1-6311 -— -
Epilobium paniculatum 2=-8622 1-8632 - 1-8632
Erigeron divergens - 2=-3211 3-6321 1-6311
Haplopappus lanceglatus -- 1-6421  2-5421 1-6621
Iris mizgouriensis 2-4333 1-4331 1-3211 -
Iva axillaris - 2—84%% 2-8433 -
Lotus Purshianus  2-8632 - - -
Lupinus sp. - 2=6432 - -
Microsteris gracilis* - 1-4111 2-1111 -
Montia Chamissoi 2-6655 - - -

orthocarpus hispidus 2=-6421 - -—- -




Table 11 Continued

Penstemon Rydbergili 1-6432
Perideridia =p. 3-8664
Potentilla graciiis 2-6432
Sidalcea cregana 1-6431
Senecio hydreophilus 2=7744

Senecio integerrimus

Senecio serra

Stellaria longipes 2-6431

1

Taraxacum cfficinale* 3-5555

Tragopogon dubiusg®

Trifolium cyathiferums 4-4311

Trifolium Wormskicldii* 1-9944

Zigadenus sp.

2-6643

2-6411
2=-6411
1-1111
1-3311
2-611%
2-5111

2-4211

1-9911

1-6411
1-8642

1-6322

1-6411
2-8643
1-7421

1-6411

165
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Table 12. Forb abundance and phenclogy ratings by type for

Tover Last Chance.

Meadow tvype

1 2 3 4

1 1
Achillea lanuloga# 2-6655 3-6631 3=-6611 3-6631
Agosaris glaucaw - 2+~3332 2-5522 2-5521
Allium sp. et 1-6991 1~-6411 -
Amsinckia tessellata - 1-9954 - -
Arnica leongifclia 1-7433 1-6432 - 2-7631
Artemisia ludovicianaw — 2-8743 - -
Aster campestris - - — 1-8299

1 1

Aster occidentalis#* 2+~B666 3-8766 3-£765 3-8551
Astragalus agrestisgw 2-9555  2-6555 - -
Astragalus lentiginesus* -—-- 1-3211 - -
Boisduvalia densiflora - - 1-2664 1-8644
Boraginaceas sp. - - - 2-4321
Brassicaceas sp. - 2-4433 1+-4331 1-4311
Camissonia tenacetifolja -- 1-55%% 2-6421 1-9992
Chamaesaracha nana - - - 1-1111
Chenopodiun sp. - 1-7999 - -
cirium sp. - 2-3111 2=-3111 2-2111
COilinsia parviflora - 1-1111 2-1111 -~
Caiphinium Nuttallianum ~- - - . 2+6111
Epilobium adenccaulon 1-8622 1-862% - 1-6311
Epilobium panjeulatum - 1-8633 1-B622 1~8632
Erigeron divergens - 2-6422 -— 1-6311
Gnaphalium palustre - 1-9931 - 1-9931




Table 12 Continued

Haplopapous lanceolatus
Eypericus formosum

Zris miszou iensis

Iva axillaria

ILactuca Soerviolaw

Lithoghragga tenellun
Lupinus sp.
Madia gracilis

Microsteris gracilis+
Menolepis Nuttalliana#
dontia Chamissai

Montila linearis

Navarretia Brawari

Havarretia propingqua

Orthocarpus luteus
Penstemon Rydbergii

Perideridia sp.

Plagiocbothrys
leptecladus

Polygonum arenastrum

Pelygonun Felloggii
Potentilla biennis

Potentilla gracilis

Rumex sp.

Sidalcea oregana

Sisyrinchium idahvensa

1-7632

3-6655

1-65643
1-8643

2-8666

-

1-8886

33
2-7658
1-7433
2-6422

1-5869

1-4331

1
1-5655
1-1111
1-9911
1-6642
2-6432
1-8664

1-6111

1-8666

3]
1-888¢
2-7433
1-7333

2-6433

1-6432
2=-3331
2-8843
1-9994
1-8999
2-8432
1-5943
i-1111
1-8111
2-11i11
1-6621
2-6622
2-6431
256321
2-7644

2-6611

2-6611
2-4333

2=6421

i-8332
1-8433
2-1111

2-6411
2-6421
1-6431
2-6644

2=-6111

167
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Senecio hydrophilus 1-7743 - - 1-7699
Senecio integerrimus - 1-3211 -- 1-4111
Stellacsia longipes 2-6855 1-6655 - 2-6111
Taraxacum officinale# 1-5555 2-5555 2-5511 3-55%1
Tragopogen dublusg# - - 1-4211 1-4322
Trifolium cyathifgggg* 2-6321 2=-5551 3-4311 4-4111
Trifolium Wormskioldiir 1-7643 1-6£51 - -—

Urtica asp. - 1-9949 - -

Zigadenus sp. - 1-%911 2-43131 2f4311

*Sage grouse food forbs.
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enle 13. Pord sbundance and phenclogy ratinga b type for Opper Last Chince.

1 F] k) u&mﬂ-.&g [ 7 [
Achiller lanaigae® a-us’f 3=6111  J1-6611  1-6613 :-cs% =31 2-6111 2-s81)
sacaesin alimca® 1=6311  3-6813  2-4311 1-4332 35522 - 1-1111  1-4323
Asnica lepgifolls 3-6411  2-5321 15431 26612 1-462) - - 1-sn§
acteniziy lydoviciacat 1-4776 - 1-877% bl - -— - 1-0774
sator gocidessalia® :—lsh 3 :1.!.'1 28666 1-8664 3-!75% 1-2211 1-112'1 n-mé
Aarrngalya arsecis® 1-6431  I=6421 - — 21-9953 -— 1-n11 z-sss%
LU Rered Stiioceran 1-6312 - - - - - - 1-9991
Rolsdyalia deqaifloza - - 1-99%4 -— - -— — -
Canlagonin zeoacesalis 1-4:5’5' 1-6311 1-6611 - — - - 1-6522
Cigziny so. =4211  1-1102  1-4211 -_ 2-3211 12111 1-2111  1-3111
Colligsta garvifiacs 1111 1-U1d - - -— 1111 - -
peighinicw Burialliangm 2-6111 -— 1-6411 - -— -— -— -—
reilobios sdenocialon - — -— 1-§432 - _ ~— 1=4321
Ceilghiza pAsiculstnm  1-8432  2-8641  1-4022 -_ - 1=6432 1-3641  2-884)
Ecigszen dixgrguns - 1-4311 — - 1~$421 - 2-4321 -_
Exigmran *p- - - - -~ -— -_— 1-é3al -—
Ersaimum IRRECdRA - 1-§111 - - - -— - 1-9911
Goaphaliys saligize - - 1-§431 - - - - -
Maclgosomus lacseplatss -« 2-6421 - - - 1=2213  1-6321 -
Lria mianpacienais 2-3711  1-3331  2-3111 2-4111  1-31l _— 1-2111  2-4373
Ixs asillaciz -— l-lllé - - - I-0411  I-8Mi1 -
Lageel:, fgdowshil _— 1-£431 -— - — -— - —
LiRLA ZREEOCR 16432 I-6411 - - 2-6421  1-4321 - 1-8422
Lekna Paizhianum - - - - - - - 1=
tapines ep. 1-6442  1-€432 - - — - 1-86432 ==
padia goapilin -— - 1-9992 -_ - - - —
Risroscpcis gristliss 16111 —_— - - -— -— 1-1111 -
dontia Chaminsal — - 25881 = - - - 1-6411
Asatis linsasid 1=1111 2-1111  1-1111 =il - -— - 32113
Naxacretia dogwsrd — -_— 2-£421 -— - -— — -—
Sarazretla propiogus  }-€621  1-€111 -- -— - - - —_
grrhocarpun hisgfdus  1~5643  i-#442 - - -— -— - -
PenEsgmen Evdbacail 16431  1-5431 1-6431 1-6432  2-6421 16311 1-6431  3-6432
pecidecidis sp. J-0664  3-8E6  2-8664  2-BEGE _— - - 2-8664
Plagishothrya 1-6641 -— 1-6411 .I.-ﬂ% - 16112 - 1-§421

leprocladus

2giysooun Eellogaik - - 1-9911 - - - - -

gotenrilla ggacilis -6412 26431 3-6432 1-6432  1-§411 12211 1-3a21 1-6411
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t

Takle 13 Ccorioged

Ruzss =3 - - 1=4313 1-4233 -— -— 13121 1=4331

Ellalced ALeTADa 16411 2-6411 I-§d21 16421 - 1-$211  I-4213  3-7411
! Slavrinchius idatoease - - - 1-6459 - - - -
1; Ssoxnio hrdcophilas - — 1-8843 2-740 - 1-7411 - 1-9432
; $enavin incsesrrinun — 1-2111 - - - 1=2111  1-111  1-3i11
| Senssio ERXIR - 1-4641 -— 1-499% -— - -— 2-6432
'_ Stellrris loagipes 2-6611  1-6111 1-6111 2-6411  3-4613 -— - 3-6111
: Tarzzzcas officinalg® 2-5211  2-55%1  1-5311 z-sss’i 1-55% - -— ;-555’5'
! 2racapeocn duhius® - 1-3852 - -_ - — 1=4332 -
L Txifolige cyachifergn* 2-4111  2-1111 - 4-4311  I-4431 1-4111  3-3211  3-73%1

Zrifolins Meraskioldil* 2-6411 - - 1-4311 - - - had
t Yallaria edulls 2-3551 — T — -— - - 1-7211
! Tascaica paczacing - - 1-6411 - - - - -

ligsdenua sp- 1-$421 - -— - - _— - -

*5aqe grouss food foinm.
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APPENDIX ¥

Cverall Abundance and Phenclogy Indices for Forbs

Found <n Study Meadows.

FPhenclogy indices are given for each of the 4 survey
periods /Mid~-July, Late July-early August, Mid-August, and

Lata August). A value of 9.00 denctes missing data.

B
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Table }. Forb abundance and phenology indices for Bateman.

FPhenology
Abundance 1 2 3 4
Azhillea lanulosa* 1.29 6.00 4.00 3.00 1.5%9
Agoseris glaucaw 0.57 1.48 1.47 0.29 0.29
Agoseris sp. 0.01 0.04 0.03 0.01 0.0
Aster occidentalis+ 1.57 6.00 4.59 2.05 1.88
Astragalus agrestist 0.85 1.47 1.49 1.47 1.47
Astragalus lentlgineosus* 0.01 0.07 0.07 0.07 0.07
Camissonia tenacstifolia 2.41 3.88 5.35 4.23 4.45
Chamaesaracha nana 0.31 9.00 0.85 0.85 9.00
Chencpodium sp. 0.71 2.83 2.83 2.12 2.12 ‘.]
Cirsium sp. 1.03 §.52 2.00 3.52 3.52 1
coliinsia parviflora 0.03 0.01 ©0.01 0.01 0.01 "'
Descurainia Sophia* 1.00 2.29 1.00 1.00 1.00
Epilobium adenccaulon Q.60 1.76 1.14 a.59% 0.29
Fpilobium paniculatunm 1.71 5.44 .72 2.72 1.72
Haplopappus lanceclatus 1.03 6.00 3.71 2.00 2.06
Jris missouriensis 0.03 0.04 0.01 0.01 0.01
Iva axillaris 0.28 9.00 1.12 9.00 9.00
Lupinus =sp. 0.01 0.09 0.06 0.03 0.03
Microsteris gracilis* 1.69 0.99 0.99 0.99 0.99
Monolepis Nuttalliana# 1.69 3.66 1.26 0.99 0.99
Montia Chamissol 0.59 1.48 1.47 1.47 1.47
orthocarpus hispidus 0.01 0.01 0.01 0.0% 0.01

Penstemon Rydbergii + 0.28 0.84 0.58 0.28 0.28




Table 1 Continued

Peridericia sp.
Plagicbothrys leptocladus

Polvgonur arenastrum

Petentilla anserina

Potentilla biennis

Potentilla gracilis

Sidalcea oregana

Sisyrirchium idahcense

Senecio hydrophilus

Stellaria longipes

Taraxacum officinale*

Trifolium cvathiferum

0.01
2.40
2.40
0.71
0.28
.28
0.01
0.01
0.9%
0.28
2.29

0.28

.12
41.50
6.90
9.00
9.00
1.67
0.12
0.04
$.00
.84
5.00

1.12

G.09
2.88
5.22
1.41
9.00
0.84
0.09
9.00
6.62
0.56
3.59

0.34

.09
1.26
3.94
0.71
9.00
0.56
0.03
9.00
2.98
0.2é
3.03

0.56

173

0.0&

0.99

0.99

0.71

0.84

0.56

0.01

9.00

X}
.

5]
n

0.28
2.97

¢.28

sSage grouse food forbs.
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Table 2. Forb abundance and phenology indices for Hell

Creek.,
Phenology
Abundance 1 2 3

Achillea lanulosa* 3.00 6.00
Agoseris glauca#® 1.00 3.70
Alliuz sp. 0.15 0.44
Aster occidentalis# 2.93 5.67
Astragalus agrestis* 1.00 4.07
Astragalus lentiginosus* 0.78 2.33
Astragalus® sp. 0.07 0.59
Cirsiun 'vulqa;re 2.00 8.00
Cirsium sp. 2.00 2.22
Collinsia parviflora 1.15 1.00
Collomia grandiflora 0.37 2.00
Descnrainia Scophiax 1.15 3.48
Epilobium adenocaulon 0.78 3.11
Epilobium paniculatun 0.15 0.89
Erigeron divergens 0.85 1.00
Snaphalium palustre 0.93 9.00
Iris missouriensis 2.00 3.00
Lappula Redowskil 0.15 9.00
Linum psrenne 0.07 2.52
Lupinus sp. 1.07 3.15
Microsteris gracilis* 0.30 0.22
Monolepis Nuttallianaw 0.78 3.11
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Table 2 Cecntinued

Montia Chamissoi 2.00 5.00 5.00 5.00 5.00
[ Penatenon Rydtergii 1.00 3.85  3.00 2.93  1.93
: Parideridia sp. .78 6.22 - 4.67 3.11 2,33
| : Piagliobothrys leptocladus 1.56 3.11 3.11 0.78 0.78
‘1 Polygonum arsnastrum 0.78 5.44 4.67 0.78 0.78
| Potentilla anserina 0.07 9.0¢ 9.00 9.00 0.59
Potentilla biennis 1.00 7.70 3.93 9.00 2.15
Potentilla gracilis 2.00 5.85 3.00 1.93 1.78
Rumex sp. 1.00 9.00 9.00 3.00 2.07
Sidalcea oregana 1.15 5.5 3,00 1.83 1.78
! Sisyrinchium idahoense 0.07 .30 9.00 9.00 9.00
Senecio hydrenhilus 0.78 4.67 9.00 9.00 9.00
Senecio intagerrimus 1.00 4.00 9.00 1.00 1.00
Solidago spectabilis 0.07 0.52 0.44 0.30 Q.22
Stellaria longipes 2.00 4.00 1.78 1..0G  1.00
%' Taraxacuz officinale* 3.00 3.00 3.00 4.50 4.50
Trifclium Wormskioldiiw 2.37 4.00 3.30 1.74 1.89
il Urtica sp. 0.07 0.59  0.44 0.30  0.22
Jé Valeriana edulis 0.85 3.33 1.63 1.67 0.85

g *Saga grouse food foOrDs.




Table 3. Forb abundance and phenolo

Shearing Pen.
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gy indices for Badger

Fhenology

Abundance 1 2 3 4
Achillea lanulosa# 0.16 0.49 0.32 0.14 0.14
Aster occidentalis# 1.06 7.84  4.62  1.36 1.23
Astragalus agres+tiss 0.98 4,91 2.16 1.24 1.24
Astragalus lentiginosus* 1.90 4.98 2.16 2.16 2.16
Carcissonia teracetifolia 1.97 5.90 4.91 1.05 4.42
Chamaesaracha nana 0.92 0,92 0.92 0.92 0.92
Chenopodiun sgp. 0.92 0.92 0.92 0.92 0.92
Cirsium sp. 3.00 2.08 4.30 1.22 l.22
Cescuranina Sophia#* 0.92 1.84 0.92 0.92 0.92
Epileobium adenocaulon 0.13 0.38 0.26 0.13 0.12
Eriophyllum l:inatum® 1.05 3.83 | 2.95 1.97 1.05
Haplopappus lanceclatus 2.94 4.13 3.00 2.00 1.94
Iris pissouriensis 0.06 0.19 0.13 0.06 0,06
Iva axillaris 0.92 6.43 2.00 9.00 9.00
Linum perenne 0.92 1.84 0.92 0.92 0.92
Lupinus sp. 0.98 7.74 3.93 2.03 1.97
Montia Chamissoi 0.13 Q.38 0.26 0.29 0.29
Orthocarpus hispidug 0.98 1.0 0.98 0.98 0.98
Potentilla anserina 0.13 0.26 0.13 0.06 0.06
Potentilla gracilis 1.00 4.00 3.00 1.14 1.06
Senecio hydrophilus 0.19 0.38 0.38  0.19  0.13
Stellaria longipes 0.13 0.38 9,00 0.06 0.06




Table 3 Continued

Taraxacum officinale* 2.05

Trifolium Wormskioldiix 0.06

Vvaleriana edulis 1.03

5.00
0.32

4.13

3.16

0.32

9.00

1.14
Q.32

1.08

177

1.:3

0.32

1.06

*Sage grouse food forbs.
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Table 4. Fork abundance and phenclogy indices for Badger
Creek.

Phenocloqgy

Ahundance 1 2 3 4
Achillea lanulora* 0.36 2.18 1.45 1.08 0.36
Arabig sp.* 0.08 0.23  0.08 0.08  0.08
Aster occidentalis#* 0.92 7.39 6.66 5.54 4.82
Astragalus agrestis* 0.54 9.00 3.41 3.18 0.64
Boraginzceaa sp. 0.36 1.45 0.36 0.36 0.36
camissonia tenacetifolia 1.85 5.54 4.62 3.17-  3.17
Chamaesaracha nana 1.12 1.12 0.56 0.56 0.56
Chenopodium sp. 0.64 2.78 ° 1.91 1.12 0.64
Cirslum sp. 1.92 4.40 3.96 4.79 4.23
Collinsia parviflora 1.85 0.92 0.92 .92 0.92
Descurainia Sophia+ 1.85 2.77 1.48 0.92 0.92
Epilobium adenolcaulun 0.56 2.24 2.24 1.68 1.12
Epilobium paniculatunm 0.92 5.91 3.70 2.77 1.88

Haplopappus lanceolatus 1.35 2.70 1.91 1.27 1.27

Iva axillaris 0.15 0.53 0.23 9.00 9.00
Lappula Redowskii 2.21 3.70 2.04 1.48 0.92
Lupinus sap. 0.36 2.18 1.45 1.09 0.73
Microsteris graciligs 1.09 0.36 0.36 0.36 0.36
Monolepais Nuttalliana# 1.00 4,23 3.00 2.00 1.00
Montia chamissoi 1.85 5.54 4.62 4.62 4.62

Plaglobothrys leptecladus 1.00 5.61 4,00 2.48 1.00

Polygonum arenastrum 2.48 7.00 5.47 3.04 3.04




Table 4 Continued

Potentilla ansarina

Potantilla gracilis

Senecio hydroshilus

Stellaria lengipes

Taraxacuz officinale#*

Trifoliumn Wormskioldiis

1.27
0.36
0.58
1.48
2.92

1.83

5.09
1.45
4.48
5.54
4.70

3.18

3.18
1.09
4.48
5.54
2.85

3.18

1.20
0.73
2.24
0.92
2.85

1.83
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1.20
0.73
1.12
0.92
2.12

1.76

*Sage grouse food forbs.
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Table 5. Forb abundance and phenolegy indices for West Rock
Springs Exclosure.

Phenolegy
Abundance 1 2 3 4
Achiilea lanulosa* 3.00 8.00
Agoseris glauca® 0.62 4.97
Arnica longifolia 1.38 3..51
Aster occidentalis# 3.00 8.00
Barbarea orthocaesras 1.38 8.00
Camigsonia tenacetifolia 1.00 6.00
cirsium =p. 2.00 B.00
Collingia parviflora 0.38 1.51
Epilobium adenccaulen 2.00 3.51
Epilobium paniculatum 1.00 8.00
Erigeron divergens 0.62 3.73
Iris missouriensis 2.00 3.00
Montia Chamissoi 0.76 3.03
Montia linearis 0.38 1.51
Penstemon Rydbergii 1.38 8.00
Perideridia sp. 1.00 8.00

Plagiobothrys leptocladus 2.00 .79

Polygonum arsnastrum 0.38 3.03
Potentilla biennis 0.76 3.03
Potentilla gracilis 2.00 8.00
Rumex sp. 0.38 5.00
Sidalcea oregana 2.00 8.00




Table 5 Continued

Senecio hydrephllus

Taraxacum cfficinale#

Veronica peregrina

Zigadenus sp.

1.00
1.38
0.33

1.00

8.00
8.00
9.00

$.51

8.00
8.00
9.00

9.00

i.00

8.00

0.38

9.00

181

1.00
3.65
0.38
9.00

*Sage grouse food forbs.
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Table 6. Forb abundance and phencology indices for North
Catnip Creek.
Fhenology

Abundance 1 2 3 4
Achillea lanulosa# 2.68 2.60 2.60 1.86 1.44
Agoseris glaucar 0.90 2.92 1.34 1.12 0.90
Arnica longifolian 1.10 6.00 4.00 1.64 1.54
Aster cccidentalis» 2.10 .24 2.92 2.70 2.60
Astragalus agrestist 1.00 8.00 7.04 3.64 2.28
Cirsium sp. 1.10 1.42 1.32 1.10 1.00
Collinsia parviflora 0.68 0.68 0.68 0.68 0.68
Descurainia Sophiaw 1.58 2.92 .24 1.12 0.90
Epilebium adenccaulon 0.64 1.92 1.72 1.18 0.64
Epilobium paniculatum 0.32 1.92 1.72 0.96 0.64
Erigeron divergens 1.36 1.36 0.68 0.68 0.68
Gentiana calycosa 0.32 2.36 1l.92 1.72 l.28
Haplopappus lanceola:us 0.68 2.04 0.68 0.68 0.68
Hypericunm formosum 1.42 6.00 1.6 1.74 1.64
Iris missouriensis 0.42 0.96 0.96 0.96 0.64
Lappula Redowskii 1.58 .39 3.50 2.02 0.990
Lepnidium perfoliatum# 1.80 2.24 1.34 1.12 0.90
Linum perenne 0.42 1.92 1.28 0.96 0.74
Lupinus =sp. 1.00 9.00 9.00 9.00 9.00
Microsteris gracilis# 0.22 n.22 0.22 0.22 0.22
Montia Chamissoi 0.64 1.92 1.60 1.60 1.60
Montia linearis 0.64 0.82 0.62 0.52 0.52
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: Tabla § Continued

‘ oOrthocarpus hispidus 0.68 .00 9.00 0.68 0.68
‘ ! Fenstemon Ry-ibergii 1.10 4.64 1.96 1,64  1.32
Perideridia sp. 1.00  5.82 3.96 3.96  2.54
potentilla anserina 0.32 2.26 0.64 0.64  0.64
Potantilla biennis 0.32 2.56 2.56 2.56  2.56

| Potentilla gracilis 2.10 2.60 1.96 1.64  1.54
1 Sidalcea cregana 0.52 1.92 1.z28 1.23 0.75
‘ Sisyrinchium idahoense 0.10 0.61 0.40 0.30  0.20
4‘ Solidago spectabilis c.96 2,24 2.24 1.48 1.06
’i stellaria longipes 0.32 1.92 1.28 1.01  0.64
| faraxacum officinalex 1.32 2.28 2.28  2.28  2.28
L Tragapogon dubiusw 0.22 1.75 1.32 0.83  0.66

1 Trifolium cyathiferum#* 0.20 0.50 0.20 0.10 0.10

tSage grouse focd forbs.
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Table 7. Forb abundance and phenclogy indices for Little
Catnip Springs.

Phenoleagy

Abundance 1 2 3 4
Achillea lanulosax 2.00 6.00 6.00 2.70 1,13
Agoserls glaucas 0.13 0.7¢9 0.25 0.13 0.13
Aquilegia sp. 0.13 0.79 2.00 8.00 9.00
Aster occidentalis+ 2.00 8.00 7.00 5.67 5.687
Astragalus agrestis#* 1.13 5.0 5.00 4.80 2,20
Boraginaceae sp. 0.13 0.79 0.52 0.3% 0.13

Caxissonia tenacetifolia .00 5.00 5.00 5.00 4.61

Chenopoedium sp. 0.87 3.48 2,61 1.74 1.74
Cirsium wvulgare 0.26 1.05 0.92 0.77 0.39
Cirsium - sp. 1.87 2.87 1.13 1.13 1.06
Collinsia parviflora 0.13 0.13  0.13 0,13  0.13
Descurainia Sophiaw 1.87 3.00 1.00  1.00 1.00
Epilobium paniculatum 1.74 5.21 3.48 2.61 1.74
Erigeron divargens 1.00 3.39 1.26 1.13 1.00
Erysimum repandum 1.74 9.00 3.48 2.61 1.74
Gnaphalium palustre 0.13 9.00 2.00 9.00 0.26

Haplopappus lanceolatus 1.00 5.00 4.00 2.00 1.00

Hypericum formosum 1.00 6.00 4.00 3.87 2.87
Iris missouriensis 1.13  3.00 1.26 1.13  1.00
Iva axillarig 0.13 1.05 1.05 0.59 0.33
Lotus Purshianus 0.26 0.79 0.79 0.52 0.39

Lupinus sp. 0.87 5.21 3.48 2.81 1.74




Table 7 Continued

Madia gracilis

Microsteris gracilis*

Montia thaniasol

davarretia Rreweri

orthocarpus hispidus
Penstemon Rydbsrqgii

Perideridia sp.

Plagiobothrys leptocladus

Polygonum aranastrum

Potentilla grocilis

Senecio integerrinus

S5idalzea oregana

Sisyrinchium idahoense

Stellaria longipes

Taraxacun officinale#

Trifolium cyathifeirum®
Trifolium Wormskicldiis

Zigadenua sp.

0.13
1.13
1.13
1.00
0.87
0.87
1.00
1.13
1.87
2.00
1.00
2.00
1.74
1.00
2.00
1.74
0.87

0.87

2.00
1.00
5.13
5.74
5.21
3.48
8.00
6.00

8.00

- 6.00

4.48
6.00
3.48
5.13
5.00
2.61
.48

9.00

9.00
1.00
5.00
3.87
3.48
2.61
2.00
4.00
7.00
4.00
2.74
4.00
2.61
4.00
5.00
1.74
2.61
9.00

.52
1.00
5.00
2.87
2.61
0.87
4.26
3.00
4.39
2.87
1.c0
2.13
9.00
3.00
3.00
0.87
2.61

.87
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0.39
1.00
5.00
1.37
1.74
.87
3.13
2.00
2.70
1.00
1.00
1.13
$.00
2.00
3.20
0.87
1.74

0.87

15age grouse food forks.
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Table 8. Forb abundance and phenology indices for South
catnip Creek.

Phenology

Abkundance 1 2 3 4
Achillea lanuloga® 2.74 6.33 4.3% 4.721 4.21
Agoserls glauca+ .91 ~2.81 2.35 1.70 3.38
Arnica longifolia 0.89 1.87 6.28 5.93 3.49
Aquileqgia sp. 0.08 0.65 .65 0.65 .65
Aster occidentalig# 2.62 7.26 7.27 6.72 5.95
Astragalus agrestige 0,92 4.89 7.35 4.57 5.813
Camissonia tenacetifolia 0.26 1.23 1.14 0.81 0.81
Cirsium sp. 2.53 2.56 4.70 7.35 4.30
Epilobjum paniculatum 0.08 5.86 4.48 3.78 2.88

Haplopappus lancealatus 0.74 2.98 2.23 1.49 0.74

Hypericum formosum 0.71 9.00 9.00 5.58 5.58
Iris nissouriensis 1.58 0.97 0.79 0.79 0.79
Linum persnne 0.18 9.00 9.00 1.43 1.43
Lupinus sp. Q.91 %.00 9.00 %.00 1,92
Montia chamiasoi 0.79 9.00 .00 9,00 3.72
orthocarpus hispidis 0.69 9.00 9.00 9.00 2.07
Perderidia sp. 0.87 6.96 6.62 5.22 5.22
Polygonum arenastrum Q.05 0.36 0.36 0.34 0.34
Polygonum Kelleggii 0.09 9.00 0.18 0.18 0.09
Potentilla anserina 0.01 9.00 5.00 S.00 0.04
Potentilla biennis 0.05 0.38 0.38 0.38 0.38

Potentilla gracilis 2.83 7.90 8.00 7.14 5.29




Table 8 Continued

Rumex Sp.

Sidalcea c¢regana

sisyrinchium idahoense

Stellaria longipes

Taraxacum officinale*

valleria edulis

0.08
1.10
0.6%
1.85
2.70

0.85

9.00
3.68
4.15
9.00
4,87

9.00

9.00
7.01
9.00
9.00
5.11

9.00

9.00
6.30
9.00
.87
6.98

5.80
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0.65
4.46
9.00
0.87
4.49

5.90

*Saga grouse food forbs.
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Mountain Creek-Range.
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Forbh abundance and phenology indices for Bald

Phenclogy
Abundance 1 2 3 4
Achillea lanulogsax 1.30 5.90 5.09
Agoseris glauca+® 1.49 3.41 3.37
Artemisia ladovicianax 0.93 5.78 5.57
I.ster canmpestris 1.48 5.61 4.85
hAster occidentaljs+* 0.29 2.33 2.33
Astragalqs agrestisw 0.16 0.41 0.41
Boisduvalia densiflora 0.21 1.67 1.25
Boraginaceae sp. 0.42 1.67 0.84
Camisgonia tenacetifolia 1.76 9.00 9.00
Cirsium sp. 1.08 4.98 4.70
Descurainia Sophia# 0.21  1.25  0.63
Epilobium adenocaulon 0.21 1.67 1.25
Gnaphaliun palustre 0.37 1.16 1.18
Haplopappus lanceolatus 1.29 4.56 3.89
Iris missouriensis 1.60 1.42 0.71
Iva axillaxisg 0.21 1.67 9.00
Lotugs Purshianus 3.39 9.00 9.00
lupinus sp. 0.40 2.42 1.64
Madia gracilis 0.21 1.25 0.84
Microsteris gracilig» 0.21 0.63 0.42
Monolepis Nuttalliana* 0.21 0.84 0.63
Navarratia Brewerii 0.50 1.75 1.58




Table 5 Continued

Navarretia propingua
Peridericia sp.

Plagickothrys leptecladus

Polemorninceae sp.

Polygonum arsnastrun

Potentilla anserina

Potentilla biennis

Potentlilia gracilis
Rumex S&p.

Sidalcea orecana

Stellaria longipes

Taraxacim officinala#®

Trifoliam cyathiferum#*

Veronicy persgrina

Verbagcum Thapsis

0.58
0.20
1.07
0.21
1.07
Q.16
0.21
0.92
0.50

0.51

0.42
2.76
1.79
0.37

0.29

2.16
1.17
2.84
1.25
3.70
0.41
2.00
8.65
9.00
1.25
1.67
5.63
4.51
1.33

2.33

2.43
1.17
1.51
1.25
2.92
Q.41
9.00
5.78
9.00
0.91
0.63
6.54
1.75
1.18

2.25

l1.16
0.59
1.14
2.84
2,11
0.41
1.67
5.39
1.29
0.80
0.21
4.77
1.21
0.42

2.25
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0.87
.39
1.05
3.00
1.93
0.41
1.87
5.63
1.29
0.51
0.21
1.92
1.21
0.29

2.16

*Sage grouse focd forbs.
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Tabkle 10. Feorb abundance and phenology indices for Bald
Mountain Creek-Razfuge.

Phenology
Abundance 1 2 3 4
Achillea lanulosaw 1.16 6.00
Agoseris glaucas 1.08 5.08
Arnica longifolia 0.92 5.51
Artemisia ludoviciana+ 3.00 8.00
Aster campestris 3.08 8.00
Aster occidentalisg* 0.92 7.35
Astragalus filipes#* 0.92 2.76
Boisduvalia densiflora 0.92 7.35
Bioraginaceae 3p. 0.92 5.51
Camissonia tenacetifolia 2.76 4.59
Cirsium sp. 1.00 7.59
Deacurainia SOphia.i 0.08 0.33
Griaphalium palustra 1.84 3.67

Haplopappus lanceolatus 0.92 5.51

Iris missouriensis 0.92 3.67
Lactuca Serriclas 0.92 7.33
Lupinus sp. 0.92 5.51
Microsteris gracilise# 0.16 0.1¢6
Monolepsis Nuttalliana*  0.92 3.67
Navarretia Brewerii 0.92 5.51
Navarretia propinqua 0.92 5.51

Perideridia sp. 1.08 7.84




Table 10 Continued

Plagiobothrys leptocladus

Polyzonum arenastrum

Potentiila anserina

Poteniilla biennis

Rumax sp.

Sida)cea orsgana

Taraxacum officinalex

Tragopogon dubis+

Trifolium cyathiferum#

Verbascum Thapsis

1.84
1.84
0.92
0.92
1.84
2.00
2.08
0.92
2.92

0.92

5.51
7.35
5.51
7.35
3.67
6.00
5.00
7.35
2.84

7.35

3.67
6.43
2.00
7.35
2.76
3.92

5.00

3.76

7.35

2.76
6.43
4.59
7.35
2.76
2.92
6.05
2.00
1.00

7.35
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1.34
6.43
4.59
7.35
<76
192
6.05
1.84
1.00

7.35

tSaga grouse food forbs.
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Table 1i. Forb abundance and phenology indices for Hobble
Springs.

Phenology

Abundance 1 2 3 4
Achillea lanulosa* 2.35 6.01 5.93 2.60 1.00
Agoseris glauca# 1.59 3.59 2.24 1.24 1.24
Allium sp. 0.34 2.02 1.01 0.34 0.34
Arnica longifolia 1.18 2.79  2.11 1.30 1.06
Aster occidentalia+ 1.37° 8.00 3.97 3.04 2.80
Astragalus agrestis# 0.34 0.67 0.34 0.34 0.34
Agstragalus sp.* 0.24 1.20 1.20 1.20 1.20
Brassicaceae sp. 0.34 1.35 1.01 0.34 0.34
Camissonia tenacetifolia 0.75 3.13 2,72 2.72 Q.75
Chenopodium sp. 0.41 9.00 9.00 9.00 1.23
Cirsiom sp. 0.35 Q.72 0.70 0.35 0.35
Crepis acuminataw 0.34 1.01 1.01 0.34 0.34
Epilecbium adenccaulen 0.58 3.94 2.45 0.82 0.82
Epilcbium panjculatum 0.83 4.73 3.55 1.53 1.18
Erigeron diverdgens 1.91 3.55 1.94 1.17 0.76

Haplcpapwus lanceolatus 1.17 4.56 3.07 1.52 0.76

Iris missouriensis 1.23 3.54 2.55 2.14 1.47
Iva axillaris 1.49 5.97 2.98 3.08 3.08
Iotas Purshianus 0.48 1.92 1.44 0.72 0.48
Lupinug ap. 0.67 2.02 1.35 1.01 0.67
Microsteris gracilis+ 1.15 1.76 0.75 0.75 0.75

Montia Chamissoi o.48 1.44 1.44 1.20 1.20




Table 11 Continued

Srthocarpus hispidus
Fenstemon Rydbergii

Paridaridia sp.

Potertilla gracilis

Sidualcea orsgana
Senecio hydrophilus

Senecio integerrimus

Serecio serra

Stellaria longipes

Taraxacum officinale*

Tragopogon dubjusgs

Trifolium cyathifarum*

Trifolium Wormskioldiis

Zigadenus sp.

0.48
0.66
1.83
1.58
0.93
0.48
Q.75
0.34

1.17

2.25 -

0.67
1.40
0.24

C.34

1.44
3.98
7.33
6.01

3.55

“1.68

0.75
1.01
3.55
5.00
1.35
2.65
9.00
2.00

.96

2.65

| 6.00

3.59
2.37

1.68

3.59
0.67
1.17
9.00

9.00

0.48
1.14
4.48
1.0
1.07
0.96
0.75
0.34

1.07

1.96

0.34
0.66
0.96

0.34
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.24
0.0
2.83
1.65
0.59
0.56
0.75
2.24
0.59
1.48
0.34
0.66
0.96

0.34

*Sage grousa food forbs.
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Table 12. Forb abundance and phenclogy indices for Lower
Last Chance.

Phenology
Abundance 1 2 3 4
Achillea lanulcsar .99 6.00
Agqoseris glaucar 1.98 4.78
Allium =p. n.12 0.70
Ansinckia tessellata 0.08 9.00
Arnica longifolia 1.84 5.87
Artemisia ludoviclana# .16 0.66
Aster campestris 0.a7 6.97
hster occidentalig# 2.99 8.00
Astragalus agrestis+ 0.19 9.00

Astragalug lentigincsus* 0.08 = 0.25

Beisduvalia densiflora 0.91 7.25
Eoraginaceae sp. 1.74 3.48
Brassicaceae sp. 1.07 3.95
Camissonia tenacetifolia 1.02 9.00
Chamaesaracha nana 0.87 0.87
Chancpodium sp. 0.08 0.58
Cirsivm sp. 1.98 2.0%
Collingia parviflora 0.15 0.12
Delphinium Nuttallianum 1.74 5,23
Epilobium adenocaunlon 0.97 5.98
Epileobivm paniculatum 0.99 7.91

Erigeron divergens 1.04 5.72
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I Table 12 Continued

‘ Gnaphzliun palustre 0.95 9.00 9.00 .88 0.95
: Haplopacpus lanceclatus  1.94 5.93 3.95  2.09 1.89
i ' Eynericum formosum - 9.0  0.08 ©.07 0.03 0.02
l Iris misscuriensis n.23 0.43 0.35 Q.35 0.12
1‘ Iva zxillaris 1.19 7.91  4.09  1.87 2.88
E Lactuca Serriclat 0.03 5,00 9.00 9.00 0.14
i Lithophragma tenellum 2.03 0.28 9.00 €.00 9.00
! Lupinus sp. 0.94 7.25 2,75 272 1.81
- Modia gracilis 0.91 7.18  9.90 2.75  2.72
i - Microsteris gracilis# 1.8 . 0.1 0.91 0.91  0.91
. Monolepis Nuttaliiana* 0.08 0.33 0.25 0.25 0.08
‘? Montia Chamissoi ' 0.15 0.84 0,60 0.51  0.34
i Montia linearis 1.89  0.99 0.99  €.99  0.99
}| Nayvarietia Brewerii 0.12 9.00 9.00 0.15 0.12
i ) Nevarretia propinqua 1.81 5.44 3.69 0.94  0.94
‘ orthocarpus luteus’ 1.91 6.00  4.19 2.22 1.19
‘ Penstemon Rybergii 1.12 6.02 3.99 2.98 1.11

Perideridia sp. 1.92 6.22 5.00 4.19  4.02

Plagiobothrys leptocladug 1.R9 5.93 1.16  0.99 0.99

Polygonum arenzstrum 0.08 0.66 3.49 0.49 0.49

Polygonum EKalleggii Q.87 5.23 1.74 0.87 0.87

Potentilla biennis 0.09 0.75 0.67 0.67 0.56
‘ Potentilla gracilis 1.13 6.09 5.84 2.07 1.20
' Rumex sp. 1.63  4.28  3.01  3.00 3.00

Sidalcea oregana 2.00 6.00 4,00 2.08 1.18

Sisyrinchium idahoense 0.01 0.09 0.09 0.07 9.00




Takle 12 Continued

senaecio hvdrevhilus

Senacio integerrimus

Stellaria longipes

Taraxarunm officinalexr

Tragopogen dubius#*

Trifelium cyathiferum=

Trifolium Wormskioldiis

Urtica sp.

Zigadenus sp.

0.38
.95
1.85
2.86
0.91
3.78
0.09
0.08

1.89

6.18

3.73

5.79

$.00

J.62

4.11

Q.58

9.00

- 9.00

5.31
1.04
1.24
5.00
2.68
1.42
0.56
2.00

5.00

*Saga greousa food forbs.
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Table 13. Forb abundance and phenology indices for Upper Last

Chance.
Phenology
Abundance 1 2 3 4
Achillea lanulosa* 2.24 6.00 4.41 2.19 1.5
Ageseris dlauca¥ ) 0.89 4.16 2.186 1.40 1.15
Arnica longifolia 1.89 4.77 3.46 2.18 1.20
Artemisia ludoviciana» n.41 2.7% 2.41 2.44 1.96
Aster occidentalis® 1.7% 8.00 5.77  3.90 2.89
; Astragalus agrestis* 0.80  3.01 2.14 1.54 0.74
Barbarea othrccaeras 0.30 9.00 9.00 2.00 0.30
5 Beisduvalia densiflora 0.04 9.00 9.00 5.00 C.27
: Camissonia tenacetifolia 0.53 3.19 2.94 1.55 1.07
l Clraium sp. l.01 2.35 1.06 0,76 0.76
i Collinsia parviflora 0.77 0.60 9.60 0.60 0.60
i Delphinium Ruttallianum 0.52 0.50 0.42 Q.28 0.28
‘[f. Epilobium adenocaulon .31 1.73 1.17 0.85  0.55
" Epilobium paniculatum 0.59  5.54 4.38  2.4%  1.33
Erigeron divergens 0.4 1.39 0.69 0.28 0.23
Erigercn sp. 0.03 0.71 0.06 0.06 0.03
Erysimum repandum 0.25 9.00 9.00 0.38 0.25
Gnaphalium palustre Q.04 0.27 0.18 .13 ¢.04
| Haplopappusa lanceolatus 0.57 1.63 1.17 0.60 0.39
I!' Iris misscuriensis 142 271 1.58 1.32 0.96
:' Iva axillaris 0.59 3.11  2.41 1.67  0.85

Lappula Redowskii 0.18 1.10 0.73 0.55 0.18
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Table 13 Continued

Linum perenne 1.19 3.74 2.55 1.42 0.99
Lotus Purshianug 0.07 0.40 0.40 0.07 0.07
Lupinus sp. 0.45 2.70 i.8¢0 1.77 0.90
Madia gracilis 0.04 9.00 9.00 9.00 0.09
Microsteris graciliss 0.27 1.46 0.27 0.27 0.27
Montia Chamigsoi 0.15 0.62 0.49 0.29 0.11
Montia linearis 1.27 0.84 D.78 0.78 0.78 i
Navarretia Brewerii 0.09 0.27 0.18 0.09 0.04
Javarretia propingqua 0.42. 2.53 1.61 0.€6 0.42
Orthocarpus hispidus 0.42 2,53 2.16 1.69 1.08
Penstemon Rydbergij 1.15 6.00 .82 2.63 1.31
Perideridia sp. 1.97 6.21 4.65 4.65 3.41
Plagicbothrys leptocladus 0.83 4.61 2.66 179 0.77
Polygonum Kel;[gggi 0.04 9.00 9.00 0.04 0.04
Potentilla gracilis 1.64 5.21 3.59 2.76 1.53
Rumex sp. 0.38 1.50 1.12 1.12 0.986
Sidalcesa oredgana 1.51 5.89 3.51 i.27 0.98
Sigyrinchium idahoense 0.02 0.11 o.08 9.00 9.00
Sehecio hydrophilus 0.77 9.0d 9.60 1.53 1.17
Senecic integerrimus 0.45 0.81 0.45 0.45 0.45
Senecio serra 0.56 3.82 9.00 .00 9.00
Stellaria longiges 1.45 4.77 2.81 1.32 0.83
Tarazxacum officinale* 1.8% 3.97 3.26 2.44 1.45
Tragopogon dubiust 0.21 1.03 1.01 1.01 0.43
Trifolium cyathiferunm* 2.2%5 2,18 1.6¢ 0.89 0.96

Trifolium Wormskioldiis 0.96 2.40 1.68 0.48 0.48 -




Table 13 Continued

Valleria edulis

Veronica paregrina

Zigadenus sp.

2.54

0.04

0.24

1.65
0.27

1.43

1.32
0.18

0.95

1.28
0.04

0.48
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0.30
0.04

0.24

*Sage grouse food forbs.
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