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Abstract:

A study was conducted in the Beartooth Mountains in south central Montana from July through
December 1973, to obtain quantitative data on daily and seasonal movements, range use habits and the
population composition of bighorns in the West Rosebud and Stillwater drainages. Vegetation within
the study area was classified into 17 vegetation types. Percent canopy coverages and frequencies of
occurrence were determined for low growing taxa on 9 types. Range use was determined by recording
the locations of 951 observations of bighorns in summer, fall and winter. Observations of bighorns
made in the West Rosebud indicated that 43 percent of the summer use occurred on the Douglas
Fir-Snowberry type. Thirty-four percent of the fall and 100 percent of the winter use occurred on the
Alpine Tundra type. In the Stillwater, 46 percent of the fall observations occurred on the seeded
Roadbed type and 85 percent of the winter observations occurred on the Bunchgrass-Forb type.
Bighorn affinity to escape terrain lessened as they moved onto winter ranges with 98, 84, and 44
percent of the observations occurring within 150 yards of escape cover in summer, fall and winter,
respectively. South and southeast slopes received the greatest overall use. Numbers per 100 ewes for
rams and lambs of the West Rosebud were 25 and 64 during summer, 8 and 50 during fall and 14 and
40 during winter, respectively. In the Stillwater, the respective numbers were 35 and 62 during fall and
24 and 36 during winter. The maximum movement of a marked bighorn from the point of capture was
26.5 miles. The average standard diameter of the summer, fall and winter area was 0.36, 4.96, and 0.94
miles, respectively. Winter standard diameters were smaller than fall for each of three bighorns of the
Stillwater herd. Summer, fall and winter food habits were determined from the examination of 17
feeding sites involving 5,934 instances of plant use and from the contents of two rumens. Grasses and
grasslike plants, forbs and shrubs, respectively, made up 12, 55, and 32 percent of the diet during
summer, 99, 1 and 0 during fall, and 98, 2, and 0 during winter for bighorns in the West Rosebud. In
the Stillwater, the respective percentages were 85, 11, and 3 during fall and 35, 28, and 38 during
winter. Range use and feeding site data obtained for mountain goats, mule deer and livestock indicated
that competition with bighorns was minimal at present population levels. Recommendations were made
to establish a separate hunting unit and limited hunting permits for the Stillwater herd and to
discourage future livestock use of the Stillwater winter area.
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ABSTRACT

A study was conducted in the Beartooth Mountains in south central
Montana from July through December 1973, to obtain quantitative data
on daily and seasonal movements, range use habits and the population
composition of bighorns in the West Rosebud and Stillwater drainages.
Vegetation within the study area was classified into 17 vegetation
types. Percent canopy coverages and frequencies of occurrence were
determined for low growing taxa on 9 types. Range use was deter-
mined by recording the locations of 951 observations of bighorns in
summer, fall and winter. Observations of bighorns made in the West
Rosebud indicated that 43 percent of the summer use occurred on the
Douglas Fir-Snowberry type. Thirty-four percent of the fall and 100
percent of the winter use occurred on the Alpine Tundra type. In the
Stillwater, 46 percent of the fall observations occurred on the seeded
Roadbed type and 85 percent of the winter observations occurred on the
Bunchgrass-Forb type. Bighorn affinity to escape terrain lessened as
they moved onto winter ranges with 98, 84, and 44 percent of the ob-
servations occurring within 150 yards of escape cover in summer, fall
-and winter, respectively. South and southeast slopes received the
greatest overall use. Numbers per 100 ewes for rams and lambs of the-
West Rosebud were 25 and 64 during summer, 8 and 50 during fall and
14 and 40 during winter, respectively. In the Stillwater, the re-
spective numbers were 35 and 62 during fall and 24 and 36 during winter.
The maximum movement of a marked bighorn from the point of capture was
26.5 miles. The average standard diameter of the summer, fall and
winter area was 0.36, 4.96, and 0.94 miles, respectively. Winter
standard diameters were smaller than fall for each of three bighorns
of the Stillwater herd. Summer, fall and winter food habits were deter-
mined from the examination of 17 feeding sites involving 5,934 instances
of plant use and from the contents of two rumens. Grasses and grass-
like plants, forbs and shrubs, respectively, made up 12, 55, and 32
percent of the diet during summer, 99, 1 and 0 during fall, and 98,

2, and O during winter for bighorns in the West Rosebud. In the
Stillwater, the respective percentages were 85, 11, and 3 during fall
and 35, 28, and 38 during winter. Range use and feeding site data
obtained for mountain goats, mule deer and livestock indicated that
competition with bighorns was minimal at present population levels.
Recommendations were made to establish a separate hunting unit and
limited hunting permits for the Stillwater herd and to discourage
future livestock use of the Stillwater winter area.



INTRODUCT ION

The Rocky Mountein bighorn sheep (wis canadensis canadensis
Shaw), indigenous to the Beartooth Mountains in south central Montana,
inhabits several well known wintering areas throughout this mountain
range. Principal among these are the Main Rock Creek, the West Rose-
bud‘Creek aﬁd the Main Stillwater River wiﬁtering areas. Little 1is
known ef arees frequented by bighorns in the Beartooth fange in other
seasons of the year. |

Prior to 1971 work on bighorns in this area had been limited to
the determination of sex and ege of animals on winter-spring ranges
and the examination of a few scattered feeding sites. Stoneberg (1973)
observed bighorns during the winters of 1971-1972 and 1972-1973 and
reported on production, utilization of grasses, and the incidence of
lungworm. Unsuccessful attempts to trap bighorns with the aid of bait
on the Stillwater and West Rosebud winter areas for the purposes of
mafking them for future study were made during the winters of 1971-
1972 and 1972-1973. ' During the spring of 1973, area biologists of
the Montana Fish and Game Department using a{"cap—chur" gun were
'successful in capturing, marking and releasing 7 and 8 bighorns on the
Stillwater and West Rosebud areas, respectively. Each sheep was tagged -
in the right ear with a metal tag and fitted with a neck band which

was color coded as to area of capture. Ewes received 6-inch wide neck
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bands whereas rams and lambs Weré equipped with 3-inch wide bands.
Ewes were additiona}ly marked with ear tags embossed with black
numerals in“the left ear. Each of twb ewes from each area-was
equipped with a tadio transmitter (Stoneberg 1973)7

To determine d#ily and seasonal movgments,'tange uée and food
habits, and the population compositiop of bighorns in the Sti;lwater

and West Rosebud drainages, I conducted a full time field study from

July through December of 1973.



HISTORY

Prior to 18003the Beartooth Moﬁntains were ihhébited byvseveral .
Indian.nationé, érincipal among théﬁlwere the "Shéep Eaters" of |
Shoshone, who maintaine& year afound occupancy of this area (Haines
1958). In 1835, Osborne Russell, while leading trappers through the
.Cooke City area reported killing two bighorns and seeing several
scattered bands (Haines 1955). Bighorns in the Beartooths apparently
reached their lowest levels around 1928 at which time a U. S. Forest
Service bighorn survey of the "Beartooth Forest" revealed only 75
animals (U.S.D.A. Forest Service 1928). From 1928 to 1970, bighorn
numbers for the West Rosebud wintering area have remained stable at
an estimated 40 animals. The Stillwater herd apparently reached high-
est dgnsities during the late 1940's and early 1950's when reports of
over 100 sheep were common. Since that time bighorn numbers have de-
clined (Koch 1940; Couey 1953 and 1955; Holman 1974).

In 1941 the U. S. Forest Service granted a 30 day grazing allot-
ment for 1,040 domestic sheep on the Fishtail Plateau and West Rose-
bud Creek. This allotment was continued until 1945 at which time it
was sold and converted to a cattle allotment. From 1945 to the present
a 30 day grazing season from September 10 to October 10 for 200 cattle
vhas been in effect (Knox 1974). The Stillwager River winter range

had a long history of overuse by domestic livestock, chiefly horses,



e
until 1967 at which time the U. S. Forest Serv£ce built a fence below
the road and closed the abqve road portion to livestock grazing.
Throughout the study period a few head of éat;le and horses énd a

donkey were present on the area.



METHODS

Emphasis was place& on locating marked and unmarked bighorn sheep.
in the fieid. Except for the limitéd‘use of horses and a snowmobile,
back country travel was limited to ﬁiking on foot. Backvcountrf camps
were gétablished from which daily observations were made, mainly in
the Stillwater aﬁd West Roseﬁud drainages. When sheep were at lower
elevations, observations ffom a vehicle were possible. Sixteen aerial
flighté in a Super Cub and one in a helicoptér aided in locat;ng big-
horns. A radio receiver wasrused on the grghnd and in the aif in
atteﬁpting to locatebsheep‘with radio;transﬁitters. This ﬁroved‘un-
successful dﬁe to malfunctioning transmittefs and/or receivers., Ob-
sefvation sites of marked bighorng were plottéd on a map to establish
basic dat# for evaluéting movements betﬁeen wihter and summer ranges,
and séaspnal home ranges. ‘Bighorns observed were classified By‘sex,
age, apd a;;ivity. Réms were assigﬁed to one of four cétegories based
on extent of cﬁrl of horns as followé: 0-1/4; 1/4-1/2; 1/2-3/4; or |
3/A+.' Ewes were classified as adults or yearlings. The area occupied
by‘Bighorns at each observation site was de;cribed as to vegetation
type, approx;méte slopé, expoéure, elevation, location torthe nearést
sgct;on,’and the distanﬁe to escapé cover and wate;; Pertinent weaﬁher
data were also recorded. Observations of mule deer and mountain goats

were treated in a similar manner.
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Vegetation of representative areas of types used by bighorns was
quantitatively sampled using the method described by Daubenmire (1959).
Canopy coverages and frequencies of occurrence of plant species less
than 1 meter in height were determined within twenty or forty 2x5
decimeter plots spaced at 5 foot intervals along a 100 or 200 foot
line transect at representative sites.

Feeding sites were examined to gather information on plant
preferences and forage competition among mule deer, mountain goats,
domestic livestock and bighorns. An estimation of one bite of a grass
species, the use of a single leaf or stem of a forb species and the
use of a leaf, fruit or leader of a browse species was considered to
be one instance of use (Knowlton 1960). Availability of and preference
fo: plant species on several feeding sites were determined by exami-
nation of twenty or forﬁy 2x5.decimeter plots as described above.
Botanical nomenclature of plant species collected in the field follows
Booth (1950) and Booth and Wright (1959):

A one quart rumen sample was collected from each'of two illegally
killed ewes during November 1973. Rumen contents were analyzed as
described by Wiikips (1957). Analysis of both feeding site examinations
and rumen analyses followéd the aggregate percentage method of Martin
et al. (1946).

Data frbm the files of the Montana Fish and Game Department dating

from 1950 were analyzéd to establish past range use and population
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characteristics. Present population dynamics were determined from
ram::ewe, lamb::ewe, and lamb::adult ratios. Ovaries of the two
illegally killed ewes mentionéd above were collectéd and examined for

structures relevant to reproductive history.



DESCRIPTION OF AREA

The study area of approximately 300 square miles, of which about
one-helf is in the Beartooth primitive area, i1s located 75 miles south-
west of the city of Billings. Boundaries were the Boulder River,
Sheepherder Peak and Cutoff Mountain on the west, the Red Lodge-Cooke
City highway on the east, the Montana-Wyoming border and Yellowstone>b
Park boundafy on the south, and the West Fork of the Stillwater River :
and the border of Custer National Forest on the north (Figure 1).

Major stream drainages originating within the study area 1nc1ﬁde the
Boulder River, West Fork ef Rock Creek, Rock Creek, Clarks Fork of the
Yellowstone River, Buffalo Creek, Hellroaring Creek, West Fprk of the
Stillwater River, Rosebud Creek and the Stillwater River. Two promi-
nent features of the area are the Mystic Lake Power Plast on the West
Rosebud Creek and the Mouat Mine on the Stillwater Rivei, both of which
occur on bighorn winter and/or spring areas.

The area is extremely diverse in topography and landform. Ele-
vations vary from approximately 5,000 feet in the lower Stillwater to
12,799 feet_at Granite Peak. Tundra plateaus, ﬁnique to the area, are
alpine areas, very gentle_in topography which rise from approximately
9,800 feet to near 12,000 feet. These plateaus are slashed by numerous
glacially carved canyons which commonly drop in excess of 2,000 feet

to glacially fed cirques and lakes. To the north and east the canyons
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Figure 1. Map of the study area showing the distribution by season of observations of marked
bighorn sheep from the Stillwater and West Rosebud drainages.
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Figure 2. West Rosebud drainage - characteristic terrain of the
Beartooth study area.

and ridges terminate in grass and timber-covered foothills.

The Beartooth block was uplifted as much as 15,000 to 20,000 feet
above the adjoining basins along a system of normal faults in late
Cretaceous and early Tertiary time (Billings Geological Society 1958).

The present rugged terrain (Figure 2) has resulted from fluvial and

glacial erosion following regional uplift.
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An indication of weather conditions for the area was provided by
data recorded at‘the U. S. Weather Bureau Station at the Mystic Lake
Power Plant at an elevation of approximately 6,600 feet. The clima-
tological (U. S. Department'of Commerce Weather Bureau 1931-1960)
indicate the mean annual temperature and precipitation are 41.9 de-
grees F and 24.02 inches, respectively. The mean temperature and
total precipitation for 1973 was 41.4 degrees F and 20.69 inches, re-
spectively (U. S. Department of Commerée Weather Bureau 1973). Monthly
variations during 1973 and normals are recorded in Table 1. January
is the coldest month with a mean temperature of 23.9 degrees F while
July is the warmest month with a mean temperature of 63.4 degrees F,
In 1973, January was the coldest month and August the warmest month
with mean temperatures of 23.1 degrees F and 62.0 degrees F, respec-
ﬁively. Extreme temperatures for 1973 were -21 degrees F in January
and 88 degrees F in July. Precipitation normals indicate that June
receives the greatest amount of precipitation and December the least
with means of 3.39 inches and 1.12 inches, respectively. 1In 1973,
Aprii received the greatest amount of precipitation with a mean of
5.38 inches and August‘reéeived the least amount with a mean of 0.70
inches. Snow accumulations throughout the winter commonly reach 9
feet in the highervelevations.
| Topography and climate have interacted to present a subarc;ic

tundra of primarily forbs and sedges on the plateaus, and a semiarid



TABLE 1. CLIMATOLOGICAL DATA GATHERED BY THE U. S. DEPARTMENT OF COMMERCE FROM THE
MYSTIC LAKE WEATHER STATION.

Annual
Mean
Mean Temperature (Degrees F) or
J F M A - M J J A S 0o N D Total

1973 23.1 29.2 29.9 30.0 46.0 56.8 62.4 63.9 51.0 46.7 28.7 29.0 41.4
Normall 23,9 25.1 28.9 38.6 47.5 54.2 63.4 62.0 53.6 45.1 33.0 27.9 41.9

Mean Precipation (Inches)
1973 0.83 0.64 2.53 5,38 1.31 2.08 1.24 4.70 2.57 1.14 1.29 .98 20.69

Normal 1.25 1.16 2.34 2.84 3.24 3.39 2.00 1l.77 2.01 1.53 1.37 1l.12 24.02

INormals computed from 1931-1960 data.
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desert of primarily bunchgrasses and sagebrush on the lower foothill
regions. The intérmediate areas are covered primarily by conifer

forests and their associated understory species. Few recent burns

are evident.



RESULTS
Vegetation Types

The vegetation within the study area was classified into four
major zones; Bunchgrass, Douglas fir, Subalpine and Alpine.
Each zone was subdivided into vegetation types. Study units were
called vegetation types because they described existing vegetation.
They were comparable to the ecosystems of the Beartooth deécribed,by
South (1971). They were not comparable to the habitat types of
Daubenmire (1970) or the U.S.D.A. Forest Service [Pfister et al. (1973)
and Mueggler et al. (1973)] because many of them were subclimax.
The'species composition of low growing taxa of zones and types for:
which quantitative measurements were taken are given in Table 2.
South's (1971) description of ecosystems was the primary basis for

description of types not appearing in Table 2.

Bunchgrass Zone

The Bunchgrass Zone occurred on the foothills and slopes below
6,500 feet on north facing slopes and 7,500 feet on south facing

slopes. Recognized were two major types.

Bunchgrass-Forb Type: This type occurred at lower elévations

near the Beartooth Ranch. Bluebunch wheatgrass (Agropyron spicatum),
fringed sagewort (Artemisia frigida), and skunkbush sumac (Rhus

_trilobata) was the dominant grass, forb and shrub, respectively.



Figure 3. The Douglas Fir-Snowberry Type near the Surge Tower and
Rock Outcrop-Forest Type in background within the Douglas

Fir Zone.
Other prominent grasses included Idaho fescue (Festuca idahoensis) and
Junegrass (Koeleria cristata). Sedges (Carex spp.) were present in
moderate amounts. Golden aster (Chrysopsis villosa), chickweed
(Cerastium arvense) and cudweed sagewort (Artemisia ludoviciana) were
common forbs. Shrubs of common occurrence included chokecherry (Prunus
virginiana) and prickly rose (Rosa acticularis).

Bunchgrass-Sage Type: This type occurred on south exposures on
the West Rosebud wintering area at elevations up to 7,500 feet. Big
sagebrush (Artemisia tridentata) and Idaho fescue was the dominant
shrub and grass, respectively. Other grasses included needlegrasses

(Stipa spp.) and bluebunch wheatgrass. Characteristic forbs were



PERCENT CANOPY COVERAGES AND FREQUENCIES OF LOW GROWING TAXA AS DETERMINED BY EXAMINATION OF TWENTY OR FORTY 2X5 DECIMETER
PLOTS AT EACH OF 18 SITES.

TABLE 2.

Bunchgrass Zone Douglas_Fir Zone Subalpine Zone Alpine Zone
) ' Douglas Fir- Douglas Fir- Seeded -~ Rock Streamside Rock Outcrop- Alpine
Bunchgrass- Bunchgrass- Snowberry Ninebark Roadbed Outcrop Forb-Sedge Snowfield Tundra
Forb Type Sage Type Type Type Type Type Type Type Type
Taxal 2 sites 2 sites 1 site 2 sites 2 sites 2 sites 1 site 1 site 3 sites

GRASS AND GRASS~LIKE PLANTS:

Agropyron intermediwnm

Agropyron spioatwm 14/58 S/42 3/38

Agropyron trachycaulum 1/9 8/56

Alopecurus alpinus . 2/15

Bromus anomalu8 1/3

Bromug carinatue . 1/11 TR3/1

Calamagrostis montaneneis 3/13

Calamovilfa longifolia 2/13

Carex albonigra . 3/23 7/23 18/56
Carex spp. 5/21 7/43 7/11 TR/3 1/20

Deschampeia caespitosa
Deschampsia elongata 1/16

Festuca tdahoeneie 6/33 17/82 TR/10

Festuoa ovina TR/6 1/20
Juncus tenuis 2/25

Koeleria orietata 2/15 3/21 :
Orysopais hymenoidee TR/S 1/16

Phleum alpinum

Poa cusickii 5/40 12/33

Poa juneifolia

Poa spp. 2/10 TR/6 TR/4 8/35 14/55
Stipa comata 1/5

Stipa spp. 2/9 6/30

Trigetun canescens 1/11
Unidentified grasses 7/23 TR/4 TR/1

FORBS:

Achillea millefolium
Allium spp.
Anaphalis margaritacea 1/8
Apocy andyr i folium 1/14
Aquilegia flavescens 1/s

Arenaria congesta TR/3 1/13 .

Armioa lattfolia ‘ 10/53

Arnica spp. 1/3

Artemiaia frigida 6/54 2/26

Artemisia ludovietiana /11 3/27 3/21

Artemiaia 8copulorum . TR/3 1/8

8/452

3/14

TR/6 TR/3
TR/S

—9"[_



TABLE 2. (Continued).

Taxa

Bunchgrass Zone

Bunchgrass-
Forb Type
2 sites

Douglas Fir Zone

Subalpine Zone

Alpine Zone

Douglas Fir-
Snowberry

Type
"1 site

Bunchgrase-
Sage Type

2 sites

Douglas Fir-

Ninebark
Type

2 sites

Seeded

Roadbed Outcrop Forb-Sedge

2 sites 2 gites

Rock

Streamside Rock Outcrop-
Snowfield
Type Type -

1 site 1 site

Alpine
Tundra

3 sites

FORBS: (Continued)

Astragalus spp.
Baleamorhiza sagittata
Caltha leptosepala
Campa-iula rotundifolia
Cerastiim arvense
Chrysopeis villosa
Cireium foliosum
Dodecatheon pauctflorum
Draba spp.

Epilobium angustifolium
Erigeron simplex
Glycyrrhiaa lepidota
Lupinus argenteus
Mertensia alping
Mertensia ciliata
Oxyria digyna

Phlox hoodii
Polemonium viscoown
Polygorum bistortoides
Potentilla eoncinna
Potentilla diversifolia
Potentilla ovina
Ranunculus eschacholtsiti
Sedum rosea

Senectio canus

Senecto fuscatus
Soltidazo zanadensie
Trifoliun parryi
Unidentified forbe
SHRUBS:

Artemisia tridentata
Berberts repens
Juniperus communis
Juniperus horisontalis
Phyesooarcus malvaceus
Prunus virginioa

TR/6
1/10

2/28
3/16
TR/3

1/19
TR/4

TR/3

6/3

2/8

3/23
2/17

TR/3

TR/11

/27
TR/4

/11

R/1
TR/1 B ¥/ 3

13/36
TR/S 1/15
3/5

2/16

1/7

4/16
TR/S

6/13
1/1
4/10
1/1

1/8

TR/S
TR/5

2/3

2/8

TR/10

1/25

TR/8

TR/S
2/15

2/25
17745
TR/3
TR/8

TR/S
1/5

TR/S

TR/S

12/38

7/66

TR/18

TR/4

3/44

4/50
19/48
2/35
TR/8
8/5
1/11

2/11
TR/5

A



TABLE 2. (Continued).

Bunchgrass Zone Douglas Fir Zone Subalpine Zone Alpine Zone
Douglas Fir- Douglas Fir- Seeded Rock Streamside Rock Outcrop- Alpine

Bunchgrass~ Bunchgrass- - Snowberry Ninebark . Roadbed Outcrop Forb-Sedge Snowfield Tundrs

Forb Type Sage Type Type Type Type Type Type Type Type
Taxa 2 sites 2 sites 1 site 2 sites 2 sites 2 sites 1 site 1 site - 3 sites

SHRUBS: (Continued)
Rhus trilobata ) 5/8
Ribee aureum 1/3 7/25 4/27
Ribee montigemon ] 16/25
Rosa acicularis 1/10 1/3
Rubus idaeus TR/1 TR/3 2/3
Vaceinium scopariwm 25/55%
Vaccinium spp. 1/5
MISCELLANEOUS:
Mosses TR/S 4/40 10/31
Selagenella densa 9/50 ’
Lichen 2/20 3/17 2/5 TR/3
Litter : 2/16 1/14 TR/1 20/41 1/16 3/5 4/10 3/13
Exposed Soil 12/39 4/21 18/35 35/66 72/100 10/20 1/5 1/8
Rock 7/38 10/59 /14 10/50 TR/3 17/38 5/13 20/25% 8/42

1Taxa not sppearing in the above table but which were present in trace amounts were Bromus tectorum, Sitamom huetrix, Mamillaria
vivipara, Opuntia polyacantha, Tragopogon dubius and Frigéron annuus in the Bunchgrass-Forb Type; Melilotue oficiralie in the
Seeded Roadbed Type; Alnus sinuata and Ceanothus velutinus in the Douglas Fir-Smowberry Type; and Castilleja sulphura, Aster
foliaceus, Gentiana algida, Lloydia eerotina and Salixz arctica in the Alpine Tundra Type.

2Canopy coverage (percent of area covered/average frequency (percent occurrence among plotas).
3TR = trace, a value less than 0.5 percent canopy coverage or 5 percent average frequency.

—8'[—
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fringed sagewort, cudweed sagewort, vetches (Astragalus spp.),

arrowleaf balsamroot (Balsamorhiza sagittata) and phlox (Phlox

hoodit).

Douglas Fir Zone

This zone included vegetation on the bottoms and sides of
glaciated valleys'in the lower elevations up to 8,000 feet. Nine

types were recognized.

Douglas Fir-Snowberry Type: This type, encountered only in the

vicinityvof the M&stic Lake Power Plant, occurred on northeast ex-
posures from 6,000 to 7,500 feet elevation (Figure 3). Characteristic
ovefstory vegetation was Douglaé fir (E%eudbtsuga menzieéii) in open
canopy'stands. Lodgepole pine (Pinus contortd), limber'pine (Pinus
flexilis) and ponderosa pine (Pinus ponderosa) occurred as scattered
trees within the Douglas fir stands. Snowbrush ceénothus (Cednothus
velutinus), although not occurting wifhin the one site eiamined, was
quite ;omhon in the uﬁderstory. Other shrubs within this type were
golden currant (Ribeé aurewn), common juniper (Juniéerus conmmunisg)

and chokecherry; ‘California brome (Bromus carinatﬁs) and slender
hairgrass (Deschampsia eZongafa) were the oniy important grasses. Thé
most important forbs wefe éﬁdweed sagéwort and dogbane (Apocynum
andrpsaemifblium. Occﬁrring in lesser amounts were éaléify (Tragopogon

.dubius), pearly everlasting (Anaphalis margaritaceae) and roundleaf
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harebell (Campanula rotundifolial.

Douglas Fir-Ninebark Type: This type occurred on south to east

facing slopes from 5,200 feet to 7,500 feet. Douglas fir and limber
Pine occurred in mixed, open canopy stands. Ninebark (Physocarpus
malvaceus), golden currant and common juniper were important shrubs.
Bluebunch wheatgrass was tﬁe dominant grass with Idaho fescue, Indian
ricegrass (Oryszopsie hymenoides) and sedges occurring in lesser amounts.
Canadian goldenrod (Solidago canadénsis),lgolden aster\and yarrow

(Achillea millefolium) were important forbs.

Seeded Roadbed Type: This type occurred in conjunction Qith the
Mouat and Benbow mines and consisted of mine roadbeds that had been
artificially seeded aﬁd fertilized (Figure 4). Intermediate wheatgrass
CAgropyron'intermediuh) and slender wheatgrass (Agropyron trachycaulum)
wgre‘the domiﬁahtvgrasses.‘ Forbs présent were yellow sweetclover
(Melilotus offiéiaﬂélis); chickweed ;nd ballhead sandwort (Arenaria

congesta).

Douglas Fir—Hdckleberry Type: This type occurred priﬁarily on
north facing slopes from 6,500 to 8,000 feet in closed Caﬂopy stands
of Dougléé‘fir;' Characteristic vegetatidn included grbuse Qortélberry
(Vaceinium ecdparium);'thinleaved‘huckleberry (Vaceinium membranaceum),
Canadian buffaloﬁerfy (Shepherdia canadensis), ninebark, Oregon grape

(Berberis repena),’pinegraés (Calamagrostis rubescens) and elk sedge

(Curex‘geyeri).
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Figure 4. Seeded Roadbed Type in the vicinity of the Mouat Mine.

Mountain Meadow Type: Mountain meadows occurred as isolated

openings within the Douglas fir forest stands up to an elevation of

8,000 feet. Characteristic vegetation included blue joint (Calama-
grostis canadensis), big bluegrass (Poa ampla), ticklegrass (Agrostis
scabra), timber oatgrass (Danthonia intermedia), mountain willow (Salizx
monticola), broom sedge (Carex scoparia), Hood sedge (Carex hoodii),
Mountain bluebell (Mertensia ciliata), Hayden clover (Trifoliwm haydenii),
and largeflower buttercup (Ranunculus escholtziti).

Lodgepole Pine Type: This type was located on the bottom and sides

of broad U-shaped glaciated valleys in the lower elevations up to 8,000

feet. Lodgepole pine generally occurred in fairly dense stands with
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little or no understory vegefation. The more open stands contained
an undersfory of grodse wortelberry.

- Aspen Type: Stands of quaking aspen (Populus tremuloides) were
interspersed with stands of Douglas fir and lodgepole pine at lower
elevations, genérally below 7,500 feet, near springs and seeps or where
ground water was near the surface. The overstory was composed entirely
of quaking aspen. The understory usually consisted of a mixture of
snowberry (Symphoricarpos albus), ninebark, prickly rose, sedges,
foxtail Muhly (Muhlenbergia dndina), blue wild-rye (Elymus glaucus),
woodland strawberry (Fragaria vesca), Hayden clover and common angelica
(Angelica arguta).

Streamside-Hardwood Type: Stands of this type occurred along stream

courses from 7,500 feet to the lower elevations of the Douglas Fir Zone.
Characteristic shrubs include thinleaf alder (Alnus icana), water birch
(Betula occidéntalis), red dogwood (Cornus stolonifera), quaking aspen
and Bebb willow (Salix bebbiana). Common forbs were field mint (Mentha
arvensisg), hemlock water parsnip (Sium euave) and Richardson geranium

(Geranium richardsonii). Bluegrasses (Poa spp.) were the most important

grasses.

Rock Qutcrop-Forest Type: This type was characterized by scattered

individual trees and‘small stands of trees among bare rock outcrops,
talus slopes and boulder fields (Figure 3) and occurred throughout the

Douglas Fir Zone. Tree species and understory vegetation were similar
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to those of the Lodgepole Pine Type and Douglas fir types and made up

approximately one-half the coverage, the other one-half being rock.

Subalpine Zone

The Suﬁalpine Zone extended frbm 7,500 feet to 9,500 feet and was
associatgd with the edges of the plateaus. Slopes were commonly be-
t@een 10 and 90 percent. Within this zone four types were recognized.

Spruce-Fir Type: This type was found on the plateau edges, ridges,

and glaciated valleys and basins between 7,500 feet and 9,800 feet in
elevation (Figure 5). The characteristic vegetation of this type con-
sisted of a mixed timber stand which included subalpine fir (Abies
lastocarpa), whitebark pine (Pinus albicaulis), Engelmann spruce (Picea
engelmanni), lodgepole pine, Douglas fir and limber pine. At the

lower elevations of this type lodgepole pine and Douglas fir occurred
in the mixture which graded into stands of subalpine fir, Engelmann
épruce and whitebark pine at higher elevations. Characteristic grasses
included sheep fescue (Fegstuca ovina), tufted hairgrass (Deschampsia
caespitosa), bluegrasses, and tall trisetum (Trisetwn canegcens).
Common forbs included alpine sage (Artemisia scopulorum), American
bistort (Polygonum bistortoidee) and Parry clover (Trifolium pariyi).
Sedges and willow5~fSaZix spp.) were also common.

Subalpine Meadow Type:' This type occurred along streams, lakes,

and cirques throughout the elevational limits of the Subalpine Zone

(Figure 5). It 1s generally associated with slopes of less than 20
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Figure 5. The Subalpine Meadow Type in the foreground and Spruce-

Fir Type in the background within the Subalpine Zone.
percent. Vegetation varied from a sedge and willow type in wet areas
to a grass and forb t&pe in the drier areas. Characteristic vegetation
included sageleaf willow (Salix barclayi), sedges, bluegrasses, alpine
foxtail (Alopecurus alpinus), mountain bluebell and prickly goose-

berry (Ribes montigenum).

Streamside Forb-Sedge Type: This type occurred along the steep

water courses dropping from the edges of the plateaus and gradually
graded into the Streamside-Hardwood Type at about 7,500 feet. The
dominant forb and sedge was mountain bluebell and Carex albonigra,
respectively. Other important forbs included fireweed (Epilobium

angustifolium), American bistort and varileaf cinquefoil (Potentilla
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diversifolia). Grasses which occurred in this type included cusick

bluegrass (Poa cusickii) and alpine foxtail.

Rock Outcrop Type: This type consisted of vegetated terraces on
steep slopeé and cliffs and small pockets of vegetation among steep
boulder fields throughout the elevational limits of'the Subalpine Zone.
Important shrubs which occurred within this type were grouse wortel-
berry, prickly gooseberry and raspberry (Rubus idaeus). Arnica (Arnica
latifolia) was the dominant forb. Other forbs present included vari-
leaf cinquefoil, mountain bluebell, yarrow and yellow columbine
(Aquilegia flavescens). Carex albonigra, slender rush (Juncus teniug)

and cusick bluegrass were important sedges, rushes and grasses,

respectively.

Alpine Zone

The Alpine Zone extends from approximately 9,500 feet to an
excess of 12,000 feet in elevation. Plateaus of gentle topography

predominated within this zome. Recognized were two types.

Alpine Tundra gxggé This type occurred primarily on the gentle
slopes of the plateaus (Figure 6). Forbs were the dominant vegetation.
Important forbs present included elkslip marshmarigold (Caltha
leptosepala), varileaf cinquefoil, sheep cinquefoil (Potentilla ovina),
American bisto:t, largeflower buttercup, éhickweed, Parry clofer and

groundsel (Senecio fuscatus). The dominant shrub was alpine willow
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Figure 6. The Alpine Tundra Type in the foreground and Rock Outcrop-
Snowfield Type in the background within the Alpine Zone.

(Salix arctica) which appeared in great amounts in some areas. C(Carex
albonigra was a very important sedge and was abundant in wet areas.
Grasses present were bluegrasses, tufted hairgrass and tall trisetum.
Moss was important in moist areas.

Rock Outcrop-Snowfield Type: This type consisted of mountain

tops, cliffs, steep valley sides, and knife ridges above 9,500 feet
(Figure 6). Vegetation was sparse and established primarily in small
pockets among the rocks. Characteristic vegetation was Parry clover,
skunk polemonium (Polemonium viscosum), alpine bluebell (Mertensia

alpina), mountain sorrel (Oxyria dignya), moss silene (Silene acaulis)

and moss.
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Use of Vegetation Types
The seasonal distributiﬁn of all observations of bighorns, in-
cluding 18 by personnel of the Montana Fish and Game Department, for
the entire study area.is presented in Table 3 By vegetation types.
Data for the West Rosebud and Stillwater herds are presented.separately
in Table 4. Observations of marked animals indicated the West Rogebud

and Stillwater herds were distinct and that their use of vegetation

types was different.

Summer (July-August)

Seven vegetation types were used in summer (Table 3). The Déuglas
Fir—Snowberry‘Type received the most usage but all usage was in the
West Rosebud (Table 4) and use of the type was bilased by the‘presence
of salt blocks. I feel the most important types on the West Rosebud
were the Streamside-Hardwood, Streamside Forb-Sedge and Rock Outcrop
types which provided both abundant fofgge and security for bighorns.
The two streamside types were also used as travel routes to and from
higher elevations. In early September I located an apparent summer
concentration area for bighorns of the West Rosebud near Cooke City
and evidence from tracks, droppings and vegetation usage indicated
extengive summer use of the Alpine Tundra and Rock Outcrop-Snowfield
types in that area.

Of 18 bighorns obsefved in the Stillwater during the summér, 12

were in the Bunchgrass-Forb Type where a salt block was present.
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TABLE 3. NUMBER AND PERCENT OF 951 OBSERVATIONS OF BIGHORNS IN EACH OF
13 VEGETATION 'TYPES BY MONTH AND SEASON.

Type - - ~ July Aug. Season Sept. Oct. Nov., Season Dec.
Bunchgrass-Forb 12/11! - 12/10 - - 8/3 106/43 114/21 159/58
Douglas Fir- . '

Snowberry 43/38 43/35 19/32 16/7 36/6
Seeded Roadbed - 28/47 111/45 39/16 178/32 10/4

- Douglas Fir- : '
" Ninebark S ' . 5/8 11/1 22/4
Mountain Meadow 1/TR2 23/9 24/4 3/1
Streamside-

Hardwood 16/14 ‘ 16/13 ~15/6 . 15/3
Rock Outcrop-

Forest . : 27/11 29/12 56/10 10/4
Spruce-Fir 6/10 7/3 13/2
Subalpine . . .

Meadow . - - 2/1 -2/TR
Streamside ‘

Forb-Sedge 16/14 16/13
Rock Outcrop 16/14 16/13

Alpine Tundra 8/7 9/100 17/14 1/2 20/8 51/21 72/13 93/34

Rock Qutcrop- , ‘ ‘
Snowfield 3/2 3/2 22/9 22/4

Sample Size - 114 9 123 59 246 248 553 275

* INumber of bighorns observed/percent of bighorns observed.

. 2R = tréce, a value4of‘1éss than 0.5 percent.
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TABLE 4. PERCENT OF 900 OBSERVATIONS OF BIGHORNS IN EACH OF 13
VEGETATION TYPES FOR THE WEST ROSEBUD AND STILLWATER

HERDS BY MONTH AND SEASON.

Type July Aug. Season Sept. Oct. Nov. Season Dec.
Bunchgrass- ‘ ’

Forb -/80 -/~  -J66 | -]2 -/54 -[29 -/85
Douglas Fir-

Snowberry 43/- =/- - 41/- 77/- 17/- -/- 23/-  -/-
Seeded Roadbed -/- -/~ -/~ ~/82 -/73 -/20 -/46 -=/5
Douglas Fir-

Ninebark /- ~/- -/- -/15 =/11 =/~ -/6 -/~
Mountain

Meadow /- -/- -/- -/- 1/- -/11 1/6 -/2
Streamside~

Hardwood 16/- =-/- 15/- -/- 17/- ~-/- 10/- -/~
Rock Outcrop- -

Forest =-/- -/- -/- -/- 6/14 -=/15 3/13 -~/-
- Spruce-Fir -/-  =/- -/- 23/- 16/- -/- 13/- -/-
Subalpine- '

Meadow -I- =~ =l- -l 2/~ -/~ 1~ -/-
Streamside ‘

Forb-Sedge 16/~ -/  15/- =/- =|- ~-[- /- ~/-
Rock Outcrop 16/- -/- 15/- -/- </- =/- -/- -/-
Alpine Tundra 8/- 100/100 13/17 -/3 17/- 100/~ 34/1 100/-
Rock Outcrop- . ‘

Snowfield -/20 -/~ -/17  -/- 25/- -/- 14/-  =~/-
Sample Size 99/15 6/3 105/18 26/34 89/153 36/197 151/384 54/188

lyest Rosebud/Stillwater.



-30—’
Twenty to thirty ewes and lambs were observed in July near Flood
Creek of the Stillwater drainage (Matt Olsen 1973). Subsequent trips
into that area failed to reveal any sheep but tracks, droppings and
vegetation usage indicated at least moderate use of the Rock Outcrop-
Forest and Streamside-Hardwood types. Rugged terrain and limited
visibility contributed to the lack of observations on these types.

Bighorns were first located on the Seeded Roadbed Type near the
Mouat Mine in early September and evidence of summer use was present.

I feel that the most important types used by bighorns of the
Stillwater during summer were the Seeded Roadbed, Rock Qutcrop-Forest,
and the Streams;de-Hardwood types.

During the summer, rams from both herds preferred the Alpipe
Tundra Type (Table 5). Forty-three percent of the observations of
ewes and lambs were made on the Douglas Fir-Snowberry Type. Summer
observations of ewes on the Streamside-Hardwood, Streamside Forb-Sedge
and Rock Outcrop types and evidence, such as droppings, gathered in
early September‘on the Seeded Roadbed, Rock Outcrop-Forest, Streamside-
Hardwood and the Alpine types indicated that Stillwater ewes and lambs

summer at much lower‘elevations than do those in the West Rosebud.

Fall (September-NoVémber) .

Thirty-two, 21 and 13 percent of 551 individual bighorn obser-

vations made during the fall were on the Seeded Roadbed, Bunchgrass-



TABLE 5. PERCENT OF 745 OBSERVATIONS OF BIGHORNS IN EACH OF 13 VEGETATION TYPES IN EACH OF 3 SEASONS BY SEX AND HERD.

Summer Fall Winter
West Rosebud _Stillwater Aggregate West Rosebud _Stillwater _ Aggregate West Rosebud _Stillwater Aggregate
. Eves & Ewves & Bves & Eves & Eves & Eves & Ewes & Bwes & . Ewes &
Type Ran Lambs! Rsm Lsmbs Ram  Lawbs Ram Lambs Ram lambs Ram Lambs BRam Lambs Ram Lambs Ram lambe
Bunchgrass-Forb 25 100 6 1 . 24 27 22 19 . ) 8 73 65 - 48
Douglas Fir-Snowberry 53 43 17 14 2 4
Seeded Roadbed 36 50 51 36 13 13 10 7
Douglas Pir-Ninebark v ’ . 6 .4 6 .2
Mountain Meadow 17 8 2 6 3 2
Streamside-Hardwood 14 : 16 - 14 4
Rock Outcrop-Forest 17 & 12 14 13 11 6 10 s 6
Spruce-Fir 6 .2
Subalpine Meadow 2 .5
Streamside Porb-Sedgs 14 16
Rock Outcrop 14 16
Alpins Tundra 100 75 94 33 44 2 4 12 100 100 20 26
Rock Outcrop-Snowfield 17 19 2 s
Sample Size 14 90 4 11 18 101 6 111 66 283 72 394 5 49 16 90 21 140

!Includes yesrling ewves.
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Forb and the Alpine Tundra types, respectively (Table 3). As fall

- progressed the use of the Bunchgrass-Forb, Mountain Meadow and Alpine
Tundra types increased as bighorns moved onto their winter range. A
corresponding decrease in use of the Seeded Roadbed, Streamside-Hard-
wood, Spruce-Fir and Douglas Fir-Snowberry types was attributed to
snow accumulations in those types making forage unavailable and/or
-travel perilous. The Rock Outcrop and Streamside Forb¥Sedge types
used in summer were not used in fall.

Use of the Douglas Fir-Snowberry Type by bighorns of the West
Rosebud declined.as fall progressed (Table 4). No bighorns were ob-
served ;n this type in November. The decreased desire fqr salt and/
or}snow'accumulations aloné the rims and streamside types used for
travel routes to the type may have contributed to the decline in use.
By‘November, 100 percent of the bighorns observed were on thg Alpine
Tundra Type, which made it4the most important type for the season.

With early Septémber'snowstorms, bighorns of‘the Stiliwatef herd
arrived on the Seeded Roadbed Type in increasing numbers. Peak
numbers were présent oﬁ the type in October.‘ Extensive aeriai flights
from September through Deéember indicated no bighorns of the Stillwater
drainage used the higher élevations after the first fall sﬁowstormé.
The first use of the Bunchgrass-Forb Type was in late October. As
snow acpumﬁlated on thé Seeded Roadbéd Type in Novembér, bigﬁorns

moved down to the Bunchgrass-Forb winter range. In November, 54
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percent of the observations were on this type, making it second in
importance to the Seeded Roadbed Type for the season. The Mountain
Meadow and Rock Outcrop-Forest types are in close proximity to the
Bunchgrass-Forb Type and were used by bighorns for forage and bedding
areas, respectively.,

Fall distribution of rams was related to the distribution of ewes
(Table 5). Important types for rams and ewes were the Alpine Tundra
and Seeded Roadbedltypes in the West Rosebud and Stillwater, respec-
tively. A greater variety of types were:used by the rams during fall
as compared to summer and this was attributed to hunter disturbances

and the progressing rut.

Winter (December)

The most important types used by bighorns in the winter were
the Bunchgrass-Forb and the Alpine Tundra types (Table 3)

Rams and ewes alike wintered on the high wind swept plateaus of
the Alpine .Tundra Type with 100 percent of the West Rosebud obser-
vations occurring on the type (Tables 4 and 5). Tracks and beds
indicated the use of’the Rock Outcrop-Snoufield and Rock‘Outcrop
types as bedding areas. Ertensiye observation periods on the lowerv
Bunchgrass-Sage and forest types indicated no bighorns were‘present
on those types as early as 1 January, 1974. Montana Fish and Game
biologists (1974)vfirst reported bighorns on the Bunehgrass-Sage i

‘Type in mid-March, 1974.
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In contrast, all segments of the Stillwater herd winter on the
lower Bunchgrass~Forb Type and arrive on the winter range as early
as October. Other types were of little importahce other than for
escape cover énd bedding.areas. The reason for this difference in
wintering habits of the two herds was not apparent. Plateaus on the
Stillwater afe as extensive as those on the West Rosebud, but no
Stillwater bighorns used them. The low south and southeast facing
Bunchgrass-Sage Type on thé West Rosebud covers perhaps 10 times the
area the Bunchgrass-Forb Type covers on the Stillwater, but as dis-
cussed above, no sheep used that area until mid-March.

The 1mport$nce of escape terrain to bighorg sheep has been‘dis-
cussed by Oldemeyer et al. (1971), Erickson (1972) and Frisina (1974).
Erickson reported 66 percent of the bighorns of Sun River observed
during the winter were within 150 yards of escape‘terrain. In this
study I found that_as bighorns moved onto their winter ranges their
strong affinity to escape terrain lessened (Table 6). Ninety-eight
percent of lli,‘84 percent of 551 and 44 percent of 275 individual big-
horns observed in summer, falluand winter, respectively, wére.within
150 yards of eécape terrain. Norsheep were observed more than one-
half mile from escape terrain during any season. The lack of aff;nity
to escaﬁg terrain in winter was probably &ue to the winter use of the
piateaus on the West Rosebud and the small winter range on the Still-

water which forced bighorns to move away from cover to secure forage.



TABLE 6. PERCENT DISTRIBUTION OF 937 OBSERVATIONS OF BIGHORNS ACCORDING TO PHYSICAL CHARACTERISTICS OF THE

HABITAT FOR JULY THROUGH DECEMBER, 1973.

Distance from Distance from 2

escape cover water ] : Elevation

. ‘Sample 150 yds. 150 yds. . __Exposure % Slope! Extremes

Period Size or less >150 yds. or less >150yds. N S E W SE SW NE NW Level3 Mean in feet Mean
July 102 - 98 2 97 3 36% 31 29 46 (7,600-10,500) 8,463
August .9 100 - 56 44 89 . 11 23 (10,500) 10,500
Season 111 98 2 94 ’ 6 41 29 27 1 35 (7,600-10,500) 9,481
September 59 100 . 73 27 17 69 7 7 36 (6,250-10,000) 7,673
October 244 96 4 ] 43 57 7 42 9 3 25 - 12 38 (5,050-10,700) 7,877
November 248 . 68 32 4 - 57 .26 & 6 13 11 33 (5,100-10,250) 5,925
Season . 551 84 16 46 54 -4 32 4 1 38 3 12 5 36 (5,050-10,700) 7,158
December 275 44 56 28 72 6 17 11 59 4 2 32 (5,050~12,000) 7,148)

lpercent slope by estimate only.
2glevations established with the use of a topographic map.

3Level refers to a slope of less than 1X.

“Percentage of total observations that occurred on a particular exposure,

_gc_
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Important escape ﬁerrains used during the summer were ;he Rock Outcrop-
Forest, Rock Outcrop and Rock Outcrop-Snowfield types. Escape terrains
used in both fall and winter were the Rock Outérop and Rock Outcrop-
Snowfield types and the Rock Outcrop-Forest and forest types for the
West Rosebud and the Stillwater herds, respectively. The Alpine Tundra
plateaus were not considered as escape terrain.

The July through September distribution of bighorns was more
closely correlated with the availability of water than during later
months. Bighorn affinity to the presence of water during this period
is probably related to the green succulent vegetation growing in its
vicinity. StreamsAand lakes are widely distributed over the area at
intervals of one-fourth mile or less.

During the summer south, east, and southeast exposures received )
41, 29, and 27 percent of.bighorn use, respectively. South apd south~
east exposures received more use by bighorns thanrother exposures in
both fall and winter. iWa:mer temperatufes aﬁd minimal snow accumulations
probably accounted for these preferences. The use of ;he north and
no:theast exposures by bighorns was due to use of the Seeded Roadbed‘
Type in both fall and winter.

Throughout thevétudy period the mean slope used by bighorns was
approximately 35 percent. A mean slope of 36 percent used by bighorns
in the Beartooth Mountains in fali is low when compared to thgléo per—

cent mean slope used during that season by bighorns in Sun River
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(Frisina 1974). Fall use of the Stillwater winter area and the
plateaus, both gentle in topography, accounted for this difference.

Summer elevational extremes at which bighorns were observed
ranged from 7,600 to 10,500 feet with a mean of 9,481 feet above sea
level. This sample represents only three bighorns from the Stillwater
herd so best represents the elevational mean and extremes used by
West Rosebud bighorns. All bighorns observed above 9,000 feet during
thevsummer were rams. Fall elevétional extremes ranged from 5,050 to
10,700 feet with a mean elevation of 7,158 feet. The November mean
elévation of 5,925 feet closely represénts the mean elevation of the
Stillwater winter range since only 15 percent‘of 248 individual ob-
servations of bighdrns were from the West Rosebud herd. The mean

elevation of the West Rosebud winter area is in excess of 10,000 feet.

Population

Stoneberg's (1973, 1974) population estimates for bighorns of 33,
42 and 47,'on the Stillwater based on the maximum count during daily
observations for the springs of 1972, 1973, 1974, respectively, indi-
cated increases. His observatiops on the West Rosebud for the springs
of 1972 and 1973 indic;ted Stability at about 60 animals.

The sex and age composition of bighorns of the Wgst Rosebud and
Stillwater herds based on hy total oﬁservations are presented in Table

7. Thé 64 lambs pér 100 ewes for summer in the West Rosebud was



TABLE 7. SEX AND AGE COMPOSITION OF BIGHORN SHEEP AS DETERMINED FROM 745 OBSERVATIONS OF BIGHORNS FROM

THE WEST ROSEBUD AND STILLWATER HERDS.!

Sample 0-1/4% 1/4-1/2 1’/12;71. 3/4+ Total Females Number per 100 Ewes
Size - Curl Curl Curl Curl Males Adult Yearlings Lambs Rams Yearlings Lambs
West Rosebud
Summer 104 - 1 6 7 14 45 10 35 25 22 64
Fall 117 - 2 4 - 6 74 - 37 8 - 50
Winter - 54 -~ - 1 4 5 35 - 14 14 - 40
Stillwater ’
Summer 15 31 -- - 4 9 -- 2 4 143 22
Fall 349 27 24 13 2 66 190 - 93 35 363 62
Winter 106 3 5 6 1 16 66 - 24 24 93 36

}Includes multiple observations of the same animals.

2Yearling males

3Assuming a 50/50 ratio of yearling males to yearling females.

—98—
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slightly higher than that found by Frisina (1974) in the Sun River
during June. The number of lambs per 100 ewes for fall and winter fqr
the West Rosebud hera was 50 aﬁd 40, respectively, indicating sub-
stantial lamb mo;tality during fall and winter. Sex and age data ob-
‘tained from the maximum daily count of bighorns in a month (Table 8)
suggested lamb mortality occurred between 23 Jul& and 24 December.
Reasons for this mortality were not apparent.

The 62 and 36 lambs per 100 ewes obéerved in the Stillwater
during fall and winter,'fespectively (Table 7), indicated lamb .
mortality by early winter. Data'presented in Table 8 suggested
mortality between 11 October and 21 December. However, observations
by Stoneberg (1974) on 4 January did not support this conclusion. For
a sample of 40, the lamb/ewe ratio was 65/100. The maximum daily count
in the Stillwater prior to 11 October was not .representative of the
population.

. The number of rams per 100 ewes observed in the West Rosebud was
highest iﬁ summer (Table 7). This possibly indicates sampling errors.
| The absence of yearling males and the preponderance of older
males in the West Rosebud (Table 7) suggested light hunting pressure.
Movement of yearling males to other areas may result from population
pressure. This seems plausible because survival bf lambs should not

be greatly affected by sex. Ten observations of yearling ewes were

recorded during the summer of 1973.



~40-

TABLE 8. NUMBERS OF BIGHORN SHEEP BY SEX AND AGE OBSERVED IN THE WEST

ROSEBUD AND STILLWATER DRAINAGES FROM MAXIMUM DAILY OBSER-
VATIONS IN A MONTH.

Maximum 7 of Esti- No. Per
Daily mated Spring 100 Ewes

Drainage Dates Count Population Rams Ewes Lambs Rams Lambs
21-23 July 29 48 - 15 12 - 70
West 26 Sept. 19 32 - 12 7 -- 58
Rosebud 19 Oct. 31 52 2 19 10 11 53
20 Nov, 19 32 1 11 7 9 63
5 Dec. 25 - 42 3 14 8 22 57
24 Dec. 23 - 38 — 16 7 -- 44
11 Oct. 25 53 4 13 8 31 62
Still- 1 Nov. 32 68 7 16 9 44 56
water 26 Nov. 37 79 5 21 11 24 52
21 Dec. 30 64 4 17 7 26 41

The 24 rams per 100 ewes observed on 26 November 1973 (Table 8)
is considered to be most representative of the Stillwater herd sipce
79 percent of the estimated population was observed on that day.

The ram population on the Stillwater is indicative of a heavily
hunted population. Younger males predominate (Table 7). This popu-
lation is very vﬁlnerable to hunting due to its habit of arriving on
the winter range in November while the hunting season is still in
progress. Only two, three-quarter curl rams were observed. One was4
taken by a hunter during the hunting season. Tﬁe other ﬁas observed

once in early December and was thought to be a transient ram in search

of ewes.
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Group Characteristics

The ram-ewe-laﬁﬁ group was the largest grdup seen in summer, fall
and winter with mean group sizes of 12, 11.5 and 13.1, respectivély
(Table 9), but summer déta were limited to.one observation. As b#chelor
herds broke dp in)the fall the ram mean group4Size decreased as com-~
paredvto éuﬁmer. In eafii‘wintef‘no rams were seen away from éwes.
The decrease in‘thé’méan‘gfoup si?elof eve~lamb and ewe groups from
fall to winter'is rélated té the increésed breeding activity during
December.

Frisina (1974) repdrted that bighorns of the Sun River during
fall and spring were found in larger groups as the security of the vege-
tation type occupied diminished. In this study little difference was
nétgd for average group sizes between seasons (Table 9) although there
was a movement to less secure vegetation types (Table 3). The two
largest groups observed were on the Alpine Tundra and Bunchgrass-Forb

types during winter and numbered 30 and 35 animals, respectively.

Movements
Studies of movements of bighorn sheep were aided by observations
_ of marked individuals. The geographic locations of all observations

of marked bighorns are presented in Appendix Table 17 and shown on -

Figure 1.
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TABLE 9. MEAN GROUP SIZE AND NUMBERS OF GROUPS OBSERVED FOR SUMMER,
FALL AND WINTER BASED ON 745 OBSERVATIONS OF BIGHORNS.

v Average

Ewe Ram-Ewe- Ewe-~' Group
Season Ram Ewe Yearling Lamb Group1 Lamb Lamb Size
Summer 3.4/52 1/1  -/- -/- 9/8 121 2/1  6.5/16

Fall 1.3/6 2.3/3 1/1 1/1 6.4/20 10.5/31 7.6/11 7.6/73
Winter ~/- 1/1  3.5/2 1/1 5.1/10 13.1/17 3/8 7.0/39

l1ncludes ewes, yearling ewes and lambs.

2Mean group size/number of groups.

A center of activity (Hayne 1949) and a standard dilameter (White
1964) were calculated for each éf five marked bighorns that were ob-
served three or more times during a season. The standard diameter was
calculated using the formula: SD=/§577ﬁ,lwhere D equals twice the dis-
tance from the center of activity to each relocation and N equals the
number of reloc#tions (Harrison 1958). The standard diameter is de-

fined as a circle which contains 68.26 percent of the relocations of

the marked animal (White 1964).

Summer

Locations of observations of marked bighorns during the summer
(Figure 1) suggested the summer distribution of the West Rosebud and
Stillwater herds. A marked ram (S3536) from the West Rosebud moved
9.3‘airline miies to the plateau between Falls Creek and Woodbine

Creek. The standard diameter for this ram in summer was 0.36 miles
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ahd the average distance between relocations was 0.20 miles (Table 10).
Of the four marked ewes observed at the Mystic Lake salt blbck at an
eleQation of 7,500 feet during July, only ewe S$S3540 was relocated
again. This ewe was relocated five days later 3.0 airline miles west
near Island Lake at an elevation of 9,500 feet. The initial relocation
of ewe S3535 on 2 September near Cooke City would indicate a movement
in excess of 20 airline miles from spring t; summer range. 'No marked
bighorns of the Stillwater herd were observed is this area but this
does not preclude the possibility of use by this group.

The only reloéation during summer of a bighorn from the Stillwater
herd that I was able to document was an obserﬁation of raﬁ S4285 on
Sheepherder Peak on 9 August. This indicated a movement of 21.3 air-
line miles between winter and summer range. The band of ewes and
lambs observed near Flood Creek by Matt Olsen in Jﬁly suggested that
some of the Stillwater herd summers in that area. My fall obser-
vations of bighorn use of the Seeded Roadbed Type indicated that a few

bighorns of this same herd summer in the vicinity of the Mouat Mine.

Fall

Ewe S$3535 of the West Rosebud herd was observed on five separate
occasions during fall between Sheep Mountain and Cutoff Mountain. The
standard diameter of the fall area and the average distance between

relocations were 6.47 and 4.28 miles, respectively (Table 10). For



TABLE 10. MOVEMENTS, STANDARD DIAMETERS AND AVERAGE DISTANCES‘BETWEEN RELOCATIONS FOR MARKED
BIGHORNS ON THE WEST ROSEBUD AND STILLWATER.

—717_

Average
Distance Distance
- No. of from Site Standard Between
. Drainage Date Obser- Date of of Marking Diameter Relocations
Season Tag No. Sex Marked Marked vations Observations 1in miles in miles in miles
" Summer S3536 o West 4/26/73 -3 7/28/73- 9.10- 0.36 0.20
o Rosebud 8/9/1731 9.302
- Fall 83535 ? West 4/26/73 5 9/2/73- 17.60- 6.47 4,28
Rosebud 10/19/73 26.50
$3536 d West 4/26/73 4 10/6/73~ 2.40- 2.66 - 1.57
Rosebud : 10/12/73 2.60
4287 9  still- 3/13/73 13 10/10/73- 0.25- 1.88 0.60
' water » 11/27/73 1.30
$4289 ? - still- 4/17/73 9 10/27/73- 0.20- 1.47 0.85
water 11/26/73 1.30
54285 o stili- 3/12/73 10 9/9/73- 0.10- 12.30 2.92
water : , 11/27/73 19.5
: Average 4.96 «
Winter S4287 @ Sstill- - 3/13/73 10 12/7/73- 0.25- 1.37 0.52
water 12/27/73 1.50
$4289 Still- - 4/17/73 7 12/14/73- 0.20- 0.47 0.24
water 12/27/73 0.55
S4285 o Still- 3/12/73° 8 12/8/73- 0.25- 0.93 0.60
water : 12/26/73 0.90
Average 0.94

l1nitial observation - last observation.

2Minimum distance - maximum distance.
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ram_S3536 of the same herd the values were 2.66 and 1.57 miles, respec-
tively, both of which wereiconsiderable greater than for summer. Move-
ment of ewes and rams back to the winter area of the West Rosebud was
not recorded until late November.

With the first September snowfalls bighorns began arriving on the
upper extremities of the Stillwater winter range in increasing numbers.
Each of four marked bighorns from the Stillwater herd were present on
this area by early November. The standard diameter of the fall area
for ewe S4287 and ewe $4289, both of the Stillwater herd, was 1.88 and
1.47 milgs, respgctively.‘ The average distance between relocations
for the same ewes was 0.60 and 0.85 miles, respectively. The standard
diameter of the fall area and the average distance between relocationé
for ram S4285 was 12.30 and 2.92 miles, respectively. By removing the
20.0 mile movement recorded fof this ram between 9 September and 24
September, as he moyed from éummer to fall range, the corrected fall
values for standard diameter and average distance between relocations

were 1.67 and 0.79 miles, respectively.

Winter

The longest recorded movement frop the fall to the winter area on
the West Rosebud was 17.5 miles. Of the six marked bighorns from the
West Rosebud, four were observeﬂ during December on the winter area.

The standard diameter of the winter area for ewe S4287, ewe

S4289 and ram S4285 of the Stillwater herd was smaller than that
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recorded for each of these animalé during fall (Table 10). Values

for ﬁinter were 1.37, 0.47 and 0.93 miles, respectively, with an aver-
age standard diameter of 0.94 airline miles. Erickson (1972) reported
pooled (average) standard diameters of 1.48, 1.56 and 1.37 miles for
bighorns of the Sun River on three different wintering areas. The
smaller average standard diameter for bighorns of the Stillwater as
compared to the Sun River area, may reflect the smaller size of the
Stillwater winter range.

The‘average distance between relocations on the winter range fqr
ewe 54287, ewe S4289 and ram S4285 was 0.52, 0.24 and 0.60 miles, re-
spectively, Mo;gan (1970) reported that movements between relocations
within the winter range fér ewes and rams averaged 1.59 and 2;25 miles,
respectively. This further suggests that the Stillwater winter range
is restricted in size.

During the la;e fall and early winter local elevational migrations
by bighorns of both herds in response to snowstorms were recorded.

Following a storm the bighorns in the Stillwater moved to the lower
elevations. In‘contrast, bighorns in the West Rosebud that were on the
plateaus move& up to secure forage on the higher ridges that were blown
clear of snow. Snow blown from the ridges was deposited along the

lower edges of the plateaus and restricted bighorn use of those areas.
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Food Habits

An indication of summer, fall and early winter food habits of big-
horn sheep of the West Rosebud herd was determined from the examination
of eight feeding sites involving 3,110‘instances of use (Table 11).
Fall and early winter food habits of bighorns of the Stillwater herd
were suggested by the examination of nine feeding sites iﬁvolving
2,824 instances of use (Table 12) and the contents of two rumens
(Table 13). C#nopy coverage and frequency of occurrence of plants were

determined at most feeding sites to aid in establishing food preference.

Summer

The examination of five feeding sites, which occurred in four vege-
‘tation’ktypes in the West Rosebud and involved 2,198 instances of use,
indicated that forbs, shrubs and grass and grass-like plants constituted
55,‘32 and 12 percent of the summer plant use by bighorns (Table 11).
Erickson (1972) feported no usage of browse species during July for
bighorns of the Sun_River. Forbs were the most important forage ¢lass
ﬁséd in all types with the exception of the Douglas Fir-Snowberiy Type
where browse constituted 72 percent of the diet. The high usage of
browse in that type may indicate sampling errors as the feeding site
occurred near the power plant salt block. Parry clover, which had a
canopy coverage of only two percent on the Alpine Tundra Type (Table
2) received 66 percent éf the plant usage recorded on that type indi-

cating preference for that species. Usage of arnica (Arniea latifolia)



BIGHORN SHEEP, MULE DEER AND MOUNTAIN GOAT POOD HABITS BY MONTH AND SEASON AS DETERMINED FROM 4,721 INSTANCES OF PLANT USE AT

TABLE 11.
15 FEEDING SITES IN THE WEST ROSEBUD DRAINAGE.
Bighorn Sheep Mule Deer Mountain Goat
Summer Fall Winter S Fall Summer
Alpine Rock Streamside Douglas Fir- Alpine Alpine Alpine Streamside~ Alpine Rock Outcrop-
Tundra Outcrop Forb-Sedge Snowberry : Tundra Tundra Tundra Rardwood Tundra Snowfield
Type Type Type Type Seasonal Type Type Type Type Type Type Seasonal
7/30t 7/21; 21 7/21 7/24 Aversge 11/19; 20 12/9 17/30; 8/16 9/1 7/10; 8/28; 28 7/20 Average
1 site 2 sites 1 site 1 site 5 sites 2 sites 1 site 2 sites 1 site 3 sices 1 site A sites
Taxa 3842 759 864 191 2,198 655 257 672 111 510 328 838

GRASS AND GRASS~LIKE PLANTS:
Alopscurus alpinus 3/1003 1/25
Carex aloomigra 14/100 &4/25 3/100 2/50
Carex spp. 2/50 TR/25%  78/100 22/100 4/33 2/50
Deschampeia caeepitosa 2/100 TR/ 25
Festuca ovina 1/100 TR/50
Juncus tenuts TR/100 TR/25
Phlewn alpimam 1/50 TR/25
Poa cusickii 2/100 18/100 5/50
Poa spp. 7/100 2/28 16/100 57/100 30/50 60/67 11/100 36/100
Unidentified grasses 5/50 19/100
Total Grass and
Grass~-like Plants 7/100 5/100 35/100 2/100 12/100 99/100 98/100 30/50 64/67 15/100 40/100
FORBS:
Apooymum androeaemifolium 12/100 3/25
Aquilegia flavesocens 20/50 5/25
Amiva latifolia 20/100 5/25
Amica spp. 4/100 1/25 . 11/100
Artemisia ludovieiana 4/100 1/25
Artemisia ecopulorim 3/100/1 1/25 1/50 2/33 1/50
Caltha leptosepala 1/100/7 TR/25 5/33 3/50
Carastium arvense 3/33 2/50
Cireium foliosum 1/100
Compositae TR/50/~ TR/25
Epilobium angustifolium 16/100 4725
Lioydia serotina 1/100/1R TR/25
Mertensia alpina TR/33 40/100 20/50
Mertensia oiliata 11/50 47/100 14/50

-8~



TABLE 11. (Continued).

Bighorn Sheep Mule Deer Mountain Goat
S Fall Winter Summer Fall Summer
Alpine Rock Streamside Douglas Fir- Alpine Alpine Alpine Streamside~ Alpine Rock Outcrop-
Tundra Outcrop Forb-Sedge Saowberry Tundra Tundra  Tundra Hardwood Tundra Snowfield
Type Type Type Type Seasonal Type Type Type Type Type Type Seasonal
7/30 7/21; 21 7/21 7/24  Average 11/19; 20 12/9 7/30; 8/16 9/1 7/10; 8/28; 28 7/20 Average
1 site 2 sites 1 site 1 site 5 sites 2 sites 1 site 2 sites 1 site 3 sites 1 site 4 sites
Taxa 384 759 864 191 2,198 6355 257 672 111 510 328 838
FORBS: ({Continued)
Polemonium viscosum 1/100 TR/2S 27/100 14/50
Polygomen bistortoides 3/100 1/25 TR/S0 11/33 6/50
Potentilla diversifolia 2/100 2/100 1/25 1/50/4 3/50 2/33 1/50
Potentilla ovina 3/100 1/25 1/100 35/100 4/33 2/50
R lus kecholtaii 2/33 1/50
Senecio canus TR/33 TR/50
Senecio fuscatus TR/33 TR/50
Silene acaulis TR/ 50
Trifolium parryi 66/100 17/25 31/50 1/33 18/100 10/100
Unidentified forbs 5/100 1/25 TR/ 50
Total Forbs 79/100 53/100 63/100 26/100  55/100 1/100 2/100 70/100 11/100 3o0/100 85/100 60/100
SHRUBS:
Alnus stnuata 5/100 1/25 30/100
Ceanothus velutinus 20/100  4/25 :
Prunus virginiana 7/100 2/25
Ribes aureum 15/100 4/25
Ribes montigenum 38/100 2/100 19/100 15/75 59/100
Rubus tdaeus . 2/50 6/100 2/50
Saliz artioa 15/100 4/25
Vacotiniwm scopariwm TR/50 TR/25
Total Shrubs 15/100  40/100 2/100 72/100  32/100 89/100
6/33

!Date upon which site was examined. .
2inetances of use.
Jpercent of plant use/frequency (percent of occurrence among sites).

YTR = trace; a valus of lese then 0.5 parcent.

—6 f’-
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TABLE 12. BIGHORN SHEEP AND DOMESTIC LIVESTOCK FOOD HABITS BY MONTH AND SEASON AS DETERMINED FROM 3,407
INSTANCES OF PLANT USE AT 11 FEEDING SITES IN THE STILLWATER DRAINAGE.
Bighorn Sheep
Fall Winter Donkey &
Seeded Road- Rock Out- Cow Horge
bed Type crop-Forest Bunchgrass- Bunchgrass- Bunchgrass~
9/11; 11; 11;! Type Forb Type Seasonal Forb Type Forb Type Seasonal
13; 16; 30 12/18 12/7; 15 Average 12/15 12/15 Average
6 sites 1l site 2 sites 3 sites 1 site 1 site 2 sites
Taxa 1,9862 263 575 838 277 306 583

GRASS AND GRASS-LIKE PLANTS:
Agropyron intermedium 36/1003
Agropyron spicatum 33/100 18/100 26/100 13/100 25/100 19/100
Agropyron trachycaulum 43/100
Bromug carinatus 1/17
Bromus tectorum 15/50 8/50
Carez spp. 14/100 7/100 10/100
Festuca cristatum TR%/17
Festuca tdahoensie 2/50 1/50 27/100 44/100 36/100
Hordewn jubatum TR/17
Juncus drummondii 1/17 3/100 1/100
Koeleria cristata 4/100 2/100 3/100
Orysopseis hymenoides 3/17
Phleum pratense 1/33
Poa spp. 6/100 17/100 12/100
Stipa comata 1/50 TR/50 28/100 2/100 15/100
Total Grass and
Grass-like Plants 85/100 33/100 36/100 35/100 92/100 100/100 96/100
FORBS:
Arenaria congesta TR/17
Artemisia frigida 42/100 21/50 5/100 3/100
Artemisia ludoviciana TR/17 2/100 1/50
Astragalus miser 3/17 .
Brassicaceae 2/33 2/100 1/100
Chrysopsie villosa TR/33 12/50 6/50
Cirsiuwn foliosum TR/17
Lupinus argenteus 1/17 1/100 TR/100
Melilotus officinalie 4/33
Phloz hoodit 1/50 TR/50
Polemonium viscosum 1/17
Solidago eanadensis TR/17
Tragopogon dubius TR/17
Total Forbs 11/100 57/100 28/50 8/100 4/100
SHRUBS:
Artemistia tridentata 67/100 33/50
Rhue trilobata 9/50 5/100
Rubue idaeus 3/17
Total Shrubs 3/100 67/100 9/100 38/100

1pate upon which seeding site was examined.

2Instances of use.
3percent of blant use/frequency (percent of occurrence among sites).

“IR = trace; a value of less than 0.5 percent.
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TABLE 13, PERCENT VOLUME OF PLANT SPECIES IN RUMEN SAMPLES FROM EACH
OF TWO BIGHORN EWES OF THE STILLWATER HERD COLLECTED DURING

NOVEMBER.
Bunchgrass- Rock Outcrop- Aggregate
Taxal . Forb Type Forest Type Percent
Poaceae . : 722 _ 13 72.5
Artemisia frigida 2 7 4.5
Chrysopsis villosa 2 - 1.0
Unidentified forbs 4 - 2.0
Total Forbs 8 7 1.5
Berberis repens 16 12 14.0
Ceanothus velutinus 1 - 0.5
Physocarpus malvaceus 1 4 2.5
Pseudotsuga menziesit 2 1 1.5
Rhus trilobata - 1 0.5
Unidentified shrubs - 2 1.0
Total Shrubs ‘ . ’ 20 20 20.0

lTaxa with volumes of less than 0.5 percent volume were as
follows: Artemisia tridentata and Pinus contorta from both
vegetation types; Selagenella densa from the Bunchgrass-Forb
Type; and Prunus virginiana from the Rock Outcrop Forest
Type. ‘

2percent volume of rumen contents.

and prickly gooseberry in the Rock Outcrop Type was in proportion to
its occurrence. Bighorn preference for yellow columbine on that type
was indicated by the one percent canopy coverage and relatively high
percent plant usage of 20 percent (Tables 2 and 11, respectively).
Mountain bluebell was the most important plant species used in the
Streamside Forb-Sedge Type and constituted 47 percent of the plant
ﬁéage (Table 11). Grass usage among types was highest during summer

on this type and constituted 35 percent of the plant usage. Important
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grass and grass-like species were cusick bluegrass and Carex albonigra.
All plant usage in this type was directly proportional to percent
canopy coverages (Table 2).

On all vegefation types bighorns selected for the green leaves on
grasses, the flowers on forbs and the upper leaves and flowers on shrubs.
The only exception was yellow columbine which was almost entirely con-

sumed.

No feeding sites were obtained during summer for bighorns of the

Stillwater herd.

Fall

Both fall feeding sites recorded for bighorns of the West Rosebud
occurred on the Alpine Tundra Type and were examined during November
(Table 11). Ninety-nine percent of 655 instances of plant use were
recorded for.grass and grass-like plants. Sedges were the most impor-
tant species used and comprised 78 percent of the total plant usage.
Forbs were of little importance and yrowse use Qas not recorded.

All of the fall feeding sites obtained for bighorns of the Still-
water herd occurred on the Seeded Roadbed Type and involved 1,986
instances of plant use (Table 12). Grasses, forbé and shrubs, respec-
tively, constituted 85, 11 and 3 percent of the plant usage. Slender
and intermediate wheatgrass, respectively, made up 43 and 36 percent

of the bighorn diet on this type. The eight percent canopy coverages
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(Table 2) recorded for each of these species was far greater than

those for other species and suggests that plant use was in proportion

to occurrence. A wide variety of forbs was used, the most important

of which was yellow sweetclover which constituted four percent of the

plant usage. The only shrub used was raspberry. Analysis of the

contents of two rumens collected during November indicated that grasses,

shrubs and forbs comprise 72.5, 20.0 and 7.5 percent of the late fall

bighorn diet (Table 13). The most important shrub and forb used was

Oregon grape and fringed sage, respectively, and they constituted 14.0

and 4.5 percent of the volume of the rumen contents. A much lower

fall use of browse species by bighorns was recorded by both Erickson

(1972) and Frisina (1974) in the Sun River area. Frisina reported that

the only browse species used during fall were Oregon grape and coumon

snowberry. On the Stillwater, snowbrush ceanothus, ninebark, skunkbush

sumac, big sagebrush, chokecherry, raspberry, Oregon grape, Douglas fir,

and lodgepole pine were used by bighorns during fall (Tables 12 and 13).
At all feeding sites examined during fall, bighorns selected for

the lower leaves of grasses, the lower leaves, flowers and fruits of

forbs and the terminal twigs, leaves and fruits of browse plants.

Winter

The only bighorn feeding site examined during winter on the West

Rosebud occurred on the Alpine Tundra Type and included 257 instances
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of plant use (Table 11). Grass and grass-like plants and forbs com-
prised 98 and th percent of the plant usage, respectively. Blue-
grasses and sedges made up 57 and 22 percent of the use, respectively.
The only forbs used were elk thistle and sheep cinquefoil. No browse
use was recorded. All plant parts that were available were used.

Three feeding sites involving 838 instances of plant use were
examined during December on the Stillwater winter area (Table 12).
Grass and grass-like plants, forbs and shrubs, respectively, constituted
35, 28 and 38 percent of the plant usage by bighorﬁs; The feeding site
examined on the Rock Outcrop-Forest Type involving 263 instances of use,
indicated 67 and 33 percent of the plant usage was made up of bluebunch
wheatgrass and big sagebrush, respectively. Snow depths in excess of
12 inches were present at the time the site was examined. Both feeding
sites obtained on tﬂe Bunchgraés-ﬁorb Type during December were examined
during conditions of no snow. Thé percent usage of grass and grass-like
plants, fofbs and‘éhfubs was 36, 57 and 9, réspectively (Table 12).
Forty-two percent‘of the tdtai‘plant use ﬁas on fringed sagewort which
had a canopy céﬁerage of six percent (Table 2)’énd indicated bighorn
preference for that species. Importaﬁt grass species were bluebunch
wheatgrass and cheatgrass brome. The only broﬁse use recorded on the
Bunchgrass-Forb Type occﬁfred on skunkbush sumac.

The low use of shrubs and the high use of forbs, which included

fringed sagewort, during conditions of no snow and the high use of
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shrubs during extreme snow depths suggested the importance of browse
plants to bighorns in the Stillwater‘as an emergency forage supply.
Schallenberger (1966) indicated a high use of browse species by big-
horns of the Sun River and Frisina (1974) indicated this was due to
above average snow conditions.

Dgring December bighorns selected for the leaves of big sagebrush,
the fruits of skunkbush sumac, the lower leaves of fringed sagewort,
the lower leaves and flower parts of forbs, and the green lower leaves
of cheatgrass brome and Idaho fescue. All parts of bluebunch wheat-

grass were consumed.

Interspecific Relationships

Bighorn Sheep and Mountain Goats
Evaluatiqn of interspecific relationghips between bigho;ns‘and
mountain goats on the study area was limited to the West Rosebud.
Only five mountain goats were observed west of the Stillwatér River.
The percentages of 262 observations of mountain goats recorded in
various vegetation types has been presented in Table 14. An indication
of summer food habité of mountain goats has been presented in Table 11.
Overlap in range use between bighorns and mountain goats occurred
during all seasons and was greatest d@ring each season on the Alpine
Tundra Type (Tables 4 and 14). All observations of mountain goats

occurred above 8,500 feet in elévation. This usage of the higher



TABLE 14. PERCENT DISTRIBUTION OF 262 OBSERVATIONS OF MOUNTAIN
GOATS IN EACH OF 6 VEGETATION TYPES BY MONTH AND SEASON.

Type1 - July Aug. Season Sept. Oct. Nov. Season Dec.
Rock Outcrop- .

Forest 6 4
Spruce~Fir 1 7 3 18
Subalpine .

Meadow o 50 18 .
Streamside ‘ '

Forb~-Sedge ‘ 40 , 15
Alpine Tundra 9% 93 94 10 94 63 82
Rock Outcrop-

Snowfield 5 3
Sample Size 133 74 207 10 17 O 27 28

 Includes only those types in which goats were observed.

elevations from July through December was closely correlated with that
of bighorns of the West Rosebud herd, VFour feeding sites involving
838 instances of plant use indicated that forbs and grasses, respéc-
tively, constituted 60 and 40 percentbbf the mountain goats summer
diet (Table 11). Forbs constituted 55 pércent of the bighorn summer‘
diet. Plant species significant in food habits of boﬁh animal speciles
during summer included.Parry clover, sedges and bluegrasses. No
mountain goat feeding‘sites were obtained duting fall or éarly winter,
Although the overlap in range use and food habits during summer
fulfills Julander's (1958) criteria for potential competitibn between

the two species, competition at present is probably minimal since both
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bighorn and mountain goat numbers in the West Rosebud are small. Of
262 observations of mountain goats obtained during the study period

only 32 occurred in specific areas inhabitated by bighdrns of the West

Rosebud herd.

Bighorn Sheep and Mule Deer

As with mountain goats, the evaluation of interspecific relation-
ships between bighorns and mule deer was limited to the West Rosebud
as only 15 of 71 observations of mule deer occurred west of the
Stillwater River. The percent distribution of mule deer in vegetation
types and the evaluation of three mule deer feeding sites involving
783 instances of use has been presented in Tables 15 and 11, respec-
tively.

Overlap of‘range use between bighorﬁs and mule deer was 1ndicated
only during summer on the Alpine Tundra Type (Tables 4 and 15). No
mule deer were ébserved‘above;an elevation of 8,500 feet after August.
Two mule deer feeding sites examined during summer which involved 672
instances of plant use indicated that their summer diet constituted
70 percent forbs and 30 percent grasses (Table 11). Import#nt plant
species used by both mule deer and bighorns included Parry clover and.
bluegrasses.

Few mule deer used the Alpine Tundra Type during summer and con-

sisted almost entirely of large males. The small number of bighorns
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TABLE 15. PERCENT DISTRIBUTION OF 71 OBSERVATIONS OF MULE DEER IN
EACH OF 9 VEGETATION TYPES BY MONTH AND SEASON.

'I'ype1 July Aug. Season Sept. Oct. Nov. Season Dec.
Bunchgrass-Forb 100
Bunchgrass-Sage 3 2 100 40 67
Douglas Fir-

Snowberry 3 2
Douglas Fir-

Ninebark _ _ 60 25
Lodgepole Pine 4 2

Streamside- ‘ :

Hardwood 3 2 100 8
Spruce-Fir 3 2

Subalpine

Meadow 6 .10 8
Alpine Tundra 82 86 83

Sample Size 33 21 54 1 6 5 12 S

Includes only those types in which mule deer were observed.

and mule deer present in the area indicated that competition between

the two species was minimal.

Bighorns and Livestock

Bighorn gnd livestock interépecificvrelationships wefe evaluated
oniy on the Séillwater where range overlap occurred on the Bunchgrass-
Forb winter area. The examination of two feeding sites involving 583
instances of plant use by livestock indicated that their early winter

diet consisted almost entirely of grasses (Table 12).
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Data from Tables 12 and 13 indicated that a substantial percentage of
the bighorn diet on this type was also made up of grasses. Important
species used by both bighorns and livestock during early Qinter were
bluebunch wheatgrass and fringed sagewort. |

Gordon and Coop (1973) reported that since the removal of live-
stock from the Stillwater winter area in 1968, the vegétatiop had im-
proved. Transects to evaluate usage of grass ind{cated in 1972 that
utilization on Idaho fescue was down from the level of use in 1971.
The maximum number of cows, horses and donkey§ observed on the area
at any one time totaled five. The indicated range improvemént as wéll
as the gmall ngmber_of livestock using the areé sugges;ed that :
cqmpetitiqn between the bighorns and livestockbwas minimal. ‘

Livestogk usage on the Wgst Rosebud is largely confined to the
creek bbttoms‘and adjacen; benches during the fall_grazing period due
to the extreme topography of the area. Bighofns seldom_use these a:éas
during fall and when prgsgnt inhabit the higher‘areaé that_are
inaccessible‘to lives;ock. This suggested thét there was no compe-

tition between bighorns and livestock on the West Rosebud ‘area.



RECOMMENDATIONS

Of the several herds of bighorns residing within Bighorn Hunting
District 501, only iimited information has been collected and all is
for the Stillwﬁter and West Rosebud herds. Movement aﬁd observation
data indicated thét these two herds are separate entities and sug-
éested they shouldbbe ménaged‘as éuch. However, the 1éck of infot—
mation concerning fall movements of rams from the West Rosebud herd
precludes the establishment of a separate hunting unit for that herd
at this time. Movement and observation data from the Stillwater indi-
cated nearly all bighorns of that herd were within one mile of the
highway by ﬁid—October, justifying a separaterhunting unit. Boundaries
of the hunting area should include the area betﬁeen the Main Still—
water and the Boulder Rivers. The preponderance of younger males
and the lack of older males in this hérd suggested that the herd is
heavily hunted and that a high percent of legai males are harvested.
For the above reasons it is recommended that the Stillwater herd be re-
moved from the unlimited bermit status of Beartooth Bighorn Hunting
District 501 and put on a limited permit basis, and that a separate
hunting unit for this herd be established.

Limited data ;uggeétéd the potential for competition for range and
forage between bighorns and livestock on the Stillwater winter area.
Although competition at present is thought to be slight, I recommend

that efforts to curtail the use of this area by livestock be continued.
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APPENDIX



TABLE 16. PERCENT DISTRIBUTION OF 151 OBSERVATIONS OF BIGHORNS FROM 17 AERIAL FLICHTS!IN EACH OF 13 VEGETATION TYPES FOR SUMMER,

FALL AND WINTER.

Bunch- Douglas Douglas Stresm- BRock - Sub~- Stream- Rock Al- Rock
grass~ Fir- Seeded Fir- Mountain side~ Qutcrop~Spruce-alpine side Forb=-Out- pine Outcrop~ Sample
Forb  Snowberry Roadbed Ninebark Meadow Hardwood Forest Fir Meadow Sedge Crop Tundrs Snowfield Size
July (3 flights) 40 60 s
Aug. (6 flights) 100 [}
Season (9 flights) 73 27 11
Sept. (3 flights) 100 3
Oct. (2 flights) 9 16 5 20 50 [
Nov, (0 flights) ]
Season (5 flights) 9 21 4 19 47 47
100 93

Dec. (3 flights)

!Includes one helicopter flight in December.

"S;Sa"



TABLE 17, RELOCATIONS, SEASONAL CENTERS OF ACTIVITY AND SEASONAL STANDARD DIAMETERS OF 10 MARKED BIGHORNS OF THE WEST ROSEBUD AND STILLWATER HERDS,
Distance Distance Standard
from from Site Location Standard Location Diameter
Map Coordinates Date Map Coordinates Site of of last of Fall Diameter of Winter of Winter
Drainage Date of Relocated of Capture Relocation Center of of Fall area Center of Area
Tag No. Sex Marked Captured Capture Location 1973 Relocation in miles in miles Activity 1in miles Activity in miles
§3535 ? West Rosebud 4/26/73 T6S RI6E S36 9/2 T9S R14E S1 17.6 T9S R14E S17  6.47
10/4 T9a R14E S21 22.0 4.3
T9S R13E S27 26.5 5.6
T9S R14E S17 21.3 5.6
10/19 T9S RI4E S15 20.3 1.6
12/24 T78 R16E S5 3.8 7.5
$3537 9  West Rosebud 4/27/73 T7S R16E S2 9/26 T78 R16E S3 1.7
10/7 T78 R16E S3 1.7 0
12/5 T7S R16E S4 2.2 .75
$3539 ?  West Rosebud 5/3/73  T7S RI6E S2 7/6 T7S RI6E S3 1.7
10/7 T7S R16E S3 1.7 0
$3540 ?  West Rosebud 5/3/73 T7S R16E S2 11/2 T7S R16E S3 1.7
9/26 T7S R16E S3 1.7 0o
$3541 9  West Rosebud 5/24/73 T7S RI6E S3 7/15 T7S R16E S3 .3
7/21 T7S R1SE S12 4.0 3 }
12/5 T7S R16E S4 1.2 2.6 o
$3536 d  West Rosebud 4/26/73 T6S RI6E S36 7/28  TES RISE S29 9.3 T9S RI4E $29! 0.361 o
7/30  T6S RISE 529 9.1 3 !
8/9 T6S R1SE S29 9.2 .1
10/6 T7S R16E S3 2.6 7.3 T6S R16E 534 2.66
10/7 T7S R16E S3 2.4 .2
10/7 T6S RL6E S27 2.6 2.5
10/12 T6S R16E S27 2.6 0
12/9 T6S RI6E S28 .5
54287 Q? Stillwater 3/13/73 T5S R1SE S$29 10/10 T58 RL5E S29 .6 T55 R1SE S29 1.88
10/11 T5S R1SE S20 N 1.0
[ 10/14 T5S R1SE S20 6 45
10/25 T5S R1SE S29 .75 .6
10/27 T5S R1SE S20 1.0 .5
10/28 TS5S R1SE S20 1.0 0
11/1 T5S R15E Ss21 1.3 1.4
11/2 T5S R1S5E S21 1.28 1.25
11/7 T5S R1SE S28 .55 .75
11/19 T5S R15E S29 .25 25
11/25 T5S R1S5E S29 .45 .65
11/26 TSS R1SE S29 45 .25
11/27 T5S R1SE S29 b .15
12/7 T5S R1SE S32 1.45 1.15 T7S RISE 829 1.37
12/7 T55 R1SE S32 1.5 W25
12/8 TS5S R15E S29 .5 1.1
12/14 T5S R15E S29 4 .65
12/15 T55 RISE 528 .8 .5



TABLE 17. (Continued).
Distance Distance Standard
from from Site Location’ Standard Location Diameter
Map Coordinates Date Map Coordinates Site of of last of Fall Diameter of Winter of Winter
, Drainage - Date of Relocated of Capture Relocation Center of of Fall area Center of Area
Tag No, Sex Marked Captured Capture Location 1973 Relocation in miles in miles Activity in miles Activity = in miles
12/17 T5S R15E $20 45 .9
12/18 T5S R1SE S28 <45 .4
12/21 T5S R15E S28 .5 .3
12/23 T5S R1SE S28 .5 .2
12/26 155 R1SE 829 .25 4
$4289 ¢ Stillwater 4/17/73  T5S R1SE S29 10/27 158 R1SE S20 1.0 T5S RISE S29 1.47
10/28 T5S R1SE 820 1.0 0
11/1 TSS RISE S21 1.3 1.4
11/2 T5S R15E S21 1.25 .1
177 T5S R1SE §32 .9 1.85
11/10 T58 R15E S20 1.0 1.9
11/19 T58 RISE s28 .5 1.0
11/25 T5S RISE S29 .2 .4
11/26 TSS R15E $29 .2 .15
12/14 T5S RLSE $28 .45 .3 T5S R15E 829 47
12/1 T5S R15E S20 .2 .25
12/18 T5S R1SE S28 3 .1 ]
12/21 T5S R15E 529 .3 .15 [=))]
12/23  T5S RI5E S28 -4 .15 W
12/26 T5S R15E S29 -4 .5
12/27 T5S R15E §28 .55 .75
§3534 ? Stillwater 4/18/73 T5S R1SE S29 1177 T5S R1SE S28 .5
11/18 T5S RISE 529 .2 .3
8428S 4 Stillwater 3/12/73 TSS R1SE S29 8/29 T8S R12E S4 21.3
9/9 T7S R12E 8§27 19.5 2.0 T5S R15E $32 12.30
9/24 TSS R1SE S20 .75 20
9/29 T58 R15E §20 .8 .1
9/30 T5S R15E S20 o7 .25
10/21 - T5S R15SE 510 1.1 .4
11/1 T5S R1SE S21 1.3 1.6
11/2 T5S R1SE S21 1.25 .1
11/15 T58 R1SE §20 1.1 1.2
11/4 T5S R15E S$30 1.0 1.8
11/27 T5S R1SE 829 .4 .9 .
12/8 T5S R15E 832 .9 .5 T5S R15E S29 .93
12/14 T5S RISE 529 45 1.25
12/15 T5S R1SE §28 .8 .5
12/17 T58 R15E S29 25 .8 .
12/18 T5S R15E 829 b .6
12/21 TSS R15E §28 .5 .4
12/23 T5S R15E §29 .3 2
12/26 T58 R15E $29 .25 .45

! « Summer.






