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Abstract:

A study was conducted in the West Rosebud and Stillwater drainages of the Beartooth Mountains,
southcentral Montana, during the summer of 1974 and the winter and spring of 1975 to obtain
quantitative data on populations, range use, food habits and movements of bighorn sheep in these areas.
Eleven major habitat types and twelve subtypes were recognized. Canopy-coverages and frequencies of
occurrence were determined for low growing plant taxa in each habitat type and/or subtype. Recent
trends in total numbers of bighorn sheep on both the West Rosebud and Stillwater ranges during spring
appeared directly related to the numbers of lambs produced and surviving through winter. Lamb:ewe
ratios were 64:100 during the summers of 1973 and 1974 on the West Rosebud, but lamb mortalities in
excess of 80 percent during the subsequent winters resulted in a declining population. The Stillwater
population has generally increased since 1972 with lamb:ewe ratios ranging from 41:100 to 60:100
during winter and spring. West Rosebud bighorns appeared to lamb during the last week of June and
the first week of July, nearly one month later than is thought to be "normal" for bighorns. During
winter West Rosebud bighorns ranged on high alpine plateaus and were restricted to small windswept
areas of the Cavex/Podi h.t. where relatively little forage of low nutritional value was available. In
April these bighorns migrated down to the steep valley slopes along West Rosebud Creek, dominated
by the Avtv subtype (Pipo/Feid h.t.), where forage of high nutritional quality was available. Stillwater
bighorns spent the winter and spring in the valley bottom using various habitat types where forage of
high nutritional quality was relatively abundant. Inferior horn growth, higher lungworm larval output
and high lamb mortality on the West Rosebud probably reflected these differences in range use and
forage conditions on the two areas. Food habits were determined from feeding site examination and
supplemented by rumen analyses. Dried forbs dominated the bighorns diet on the primary West
Rosebud winter range. On the Stillwater preferred grasses comprised most of the winter diet, though
forbs and browse plants were also used. Grasses dominated the spring diet on both areas. Grasses, forbs
and browse was the order of importance of forage classes used by West Rosebud bighorns during
summer and fall. Mule deer generally used the same habitat types as bighorn sheep on the two areas,
but there was little overlap in food habits between these two species. Mountain goats generally used the
same habitat types and forage species as bighorns. Food habits of horses, cattle and domestic sheep
overlapped significantly with those of bighorn sheep.
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ABSTRACT -

A study was conducted in the West Rosebud and Stillwater drainages
of the Beartooth Mountains, southcentral Montana, during the summer of
1974 and the winter and spring of 1975 to obtain quantitative data on
populations, range use, food habits and movements of bighorn sheep in
.these areas. Eleven major habitat types and twelve subtypes were
recognized. Canopy-coverages and frequencies of occurrence were deter-
mined for low growing plant taxa in each habitat type and/or subtype.
Recent trends in total numbers of bighorn sheep on both the West Rosebud
and Stillwater ranges during spring appeared directly related to the
numbers of lambs produced and surviving through winter. Lamb:ewe ratios
were 64:100 during the summers of 1973 and 1974 on the West Rosebud, but
lamb mortalities in excess of 80 percent during the subsequent winters:
resulted in a declining population. The Stillwater population has
generally increased since 1972 with lamb:ewe ratios ranging from 41:100
to 60:100 during winter and spring. West Rosebud bighorns appeared to
lamb during the last week of June and the first week of July, nearly
one month later than is thought to be '"mormal" for bighorns. During
winter West Rosebud bighorns ranged on high alpine plateaus and were
restricted to small windswept areas of the Carex/Podi h.t. where
relatively little forage of low nutritional value was available. 1In
April these bighorns migrated down to the steep valley slopes along
West Rosebud Creek, dominated by the Artr subtype (Pipo/Feid h.t.), where
forage of high nutritional quality was available. Stillwater bighorns
spent the winter and spring in the valley bottom using various habitat
- types where forage of high nutritional quality was relatively abundant.
Inferior horn growth, higher lungworm larval output and high lamb
mortality on the West Rosebud probably reflected these differences in
range use and forage conditions on the two areas. Food habits were
determined from feeding site examination and supplemented by rumen
analyses. Dried forbs dominated the bighorns diet on the primary West
Rosebud winter range. On the Stillwater preferred grasses comprised
most of the winter diet, though forbs and browse plants were also used.
- Grasses dominated the spring diet on both areas. Grasses, forbs and
browse was the order of importance of forage classes used by West
Rosebud bighorns during summer and fall. Mule deer generally used the
same habitat types as bighorn sheep on the two areas, but there was
little overlap in food habits between these two species. Mountain
goats generally used the same habitat types and forage species as
- bighorns. Food habits of horses, cattle and domestic sheep overlapped
-significantly with those of bighorn sheep.



INTRODUCTION

Populations of Rocky Mountain bighorn sheep (Ovis eanadensis
canadensis Shaw) winter in several distinct areas in the Beartooth
Mountains of south central Montana. The principle wintering areas
include main Rock Creek, West Rosebud Creek, and the main Stillwéter
River. - Until recently, aQailable information on ﬁhese bighorns was
limited to occasioﬁal counts on winter ranges and examination of a few
scattered feeding sites (Pallister‘1974).

Coordinated.studies of bighorns in the West Rosebud and Stillwater.
drainages wa§ iﬁitiatgd in 1971. Stoneberg (1973, 1974) studied repro-
ﬂuétion and the inqidence of lungworm among bighorns as well as utiliza-
'tioﬁ of grasses on winter range from 1971 to 1974, while Pallister
(1974) studied popﬁlatioﬁ compdsition, movements, range use and food
habits during the summer‘and fall of 1973.

vThe present study extended the latter investigation thréugh the
sumﬁer of 1974 and the winter and spring of 1975.  In additién, total
standing crop of forage and the protein content of principle forage

species were determined to evaluate possible effects on the bighorn

- sheep bopulations.-



METHODS

Twenty-seven bighorn sheepvyere individuvally marked bétween the
épring of 1973 and the spring of 1975'by Montana Department of Fish and
'Game biologisfs using a "cap—chur& gun;‘ Sixteén were marked on the
: Stillwater River.and 11 on West Rqsebud Creek.‘ Each sheep was fitted
with a neckband which was color-coded as-to érea of capture, and tagged
in the right ear_ﬁith a numbered metal tag and in the left ear with a
<'plastic éattle tag embossed with biack ﬁumerals.

” ngeral methods were ﬁéed to locate marked as weli as uqmarked
bigho;n sheep. During summer , most observations were made by backpack-
'ing to back cogntry camps frbm_which dﬁilykoﬁservationai trips were
made. When sﬁeep were at lower elevations, observations were made_ffom
a vehiclg. Nine and fivé flights in fixgd—wiﬁg aircraft, were médg.
during»summer and winter,'respectively. In addition, one helicoéter
fiight Qas made during the winter period to gain access to the other-
wise inaccessible West Rosebud winter range, and two helicop;er flights
were made &uring the spring period in aﬁ effqrt to.locate lambing éreas.

Information recofdéd_at each bighorn obserQation éite included the
location, time éf day, temperature, estimated wind velocity, habitaf
‘ type; distancé ;6 esc&pe cover, elevétion as determined from U.S.G.S.
duadrangle maps, and an‘estimate of degree of Slope. The bighorns were.

classified as to age, sex, activity and whether marked or unmarked.



-3-

Similar data were recorded for all observations of mule deer (Odocoileus
hemionus) and mountain goats (Oreamnos americanus) to evaluate possible
inte;actions between these species and bighorn sheep.

»Ail bighorn rams were classified as to the degree of horn curl
‘(1/4 ér less, 1/4 to 1/2; 1/2 to 3/4, or 3/4+). Whenever possible, I
éttempfed to further "age" rams with less than 3/4-cur1 by coﬁnting-
horn segments (Geist 1966). |

. Vegétation of the stﬁdy area was classified by habitat type and/or
subtype. Vegetation of fepresentative areas Qithin each.typebused by
bighorn sheep was quantitativély éampled using the canopy—coverage
method (Daubenmire 1959). Canopy-coverage and frequeﬁcy of occurrence-

of piaht sbecies less ﬁhan one meter tall were obtéiﬁed by examination
léf‘twenty 2x5 decimeter plots located‘at five foot intervals along a
line transect. A planf collection was»compiled to aid in recbgnition
of species. ‘Plant nomenclature follows Booth (1950)‘and Booth and
Wright (1966).

Thé amou#t of forage available to the sheep at the_end of the
wiﬁtér period was determined for eacﬁ habitat type or subgype. Esti-
mates were made by clipping all‘hersaceous plants to ground level and'
stems up to fivé mm. in diameter of all browse species from twenty
2x5 décimeier plots in gach habitat type. Forége collections were
madé at the same time as the canoby-coverage transects were read. An.

equal number of plots was clipped ffom each of the transects within a.
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habitat type for the total of fwenty plots. Forage was oven dried and
the standing crop calculated on a dryrweight basis.

Food habits of bighorn sheep were determinea by examination of
feedingvsites (Cole 1956). Similar data were gathered for mule deer,
mouﬁtain goats and domestic livestock to.determihe if forage competi-
tion exiéted Between these speéies and bigﬁorns. An esﬁiﬁatioﬁ of one.
bite was considered to repreéént one instance of use. . Rumen samples
:COliected ffom biéhorns kiiled in taggingrdperations as well ag from
>one illegally killed bighorn ram prpvided supblementary data. Analysis
of.data of-Both feedingvsiﬁe ekaminations and rumen analyses folldwed
the mean pefcentage mefhod qf Martin et al. (1946). A préference index
of eacﬁ forage species was calculated accofdingbto the method described
by Peterson (1970).'

One—gram samples_of each major bighorn SHeep forage speéies were
collected from eachrof the most'impoftant habitat types and/or subtypés
for deterﬁination of'crude protein content. The two periods of sample
~collection were mid-winter (1atg>Februafy) and late winter (mid-April).
Chemical analyses were éonducted by £he Montana State Univefsity
Analytical Chemistry Laborato;y,.Bozeman.

Fecal ééﬁpleé were collected thfoughout the wintef and spring
periods to determine the incidence and iﬁten;ity of lungworm
(Protostrongylus spp.) infestatioﬁs.. Analyseé‘Qere conducted by the

Montana State University Veterinary Labbratory, Bozeman.



DESCRIPTION OF AREA

The study was conducted on a 300 square mile area located approxi-
-mately 75 miles soufhwest of Billings, Monfana (Pallister 1974).
Boundaries were a line including the Boulder RiQef,'Sﬁeepherder Peak
' and Cu?off Mountain on the west, the Red Lbdgé - Cooke City highway on
the_east; ﬁhe Montanab- Wyoming border and Yellowstone Natiénal Park
‘béﬁndéry‘on the éouth, and.the West>Fork of the Stillwater Ri?er'anq
- .the border of the Custer National foreét on the north (Fig. 1).
Approximately one—hélf of‘the éfea was within’the'Béartooth Primitive
Afea. | | |

. Topographically, the Study area was extremely diverse. Elevations
rahged from approximately 5,000 feet on the Stillwater winter'range.to
12,799>feet at Granite Peak, the highest pgak in Montana. A large part
of the area consisted of alpine plateaus; rising gradually from 9,800
feet to neatlyAlz,OOOﬁfeét. The plateaus afe broken bj numerous
gl&cially qarved canyons which cémmonly drop 2,000 feet or more to snow'
fed lakes and streams. Slopes along theSe canyons vary from 50 to more
than 75 degrees. To the north and east the canyons and ridges termi¥
nate in grass and timber covered foothills; to the south and west they
are‘continuous with the more gentle alpine areas adjoining the timbered

plateaus of Yellowstone Park described by Meagher (1973).
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Figure 1. Map of the study area showing the distribution of bighorn sheep of the West
Rosebud and Stillwater areas by season.
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The geology of the Beartooth‘hlock is described in detail in
studies published by the Billings Geological Society (1958)r
~Weather data, generally indicatiue of weather conditions of thev

.'area (Tahie i);‘were obtained‘from the ﬁ.‘S ’ﬁeather Bureau Station:at
| the Mystic Lake Power Plant at an elevation of 6,558 feet in the West
bRosebud drainage.» In addition, I recorded temperatures at an elevation
:iof approximately 5, 250 feet in the Stillwater drainage using a
\.hygrothermograph The mean temperature of 42.1 F. at Mystic Lake during
-:1974 was only slightly higher than the normal 41 6 F (U - S. Department

4o£ Commerce,Weather.Bureau 1974). There were no consistent differences :
ﬁ_from the‘nOrmalvin monthly.trends. Mean temperatures for’ each of the .
.first six months of 1975 were consistently lower than normal (Uv S.
,Department of Commerce Weather Bureau 1975) Mean monthly temperatures
"in the Stillwater for early 1975 were generally warmer ‘than the
corresponding temperatures of the West Rosebud probably due to the
:lower elevation of the Stillwater area. Total precipitation at Mystic
bLake in 1974 vas 31 32 inches, or considerably more than the normal
- 25.67 inches (Table 1). All of the first six months of 1975, except
April, showed greater than normal precipitation.» Although total
‘monthly precipitationvin 1975 was greater than that of 1974 for only
. three of the first six months, total snowfall during 1975 was substan—

tially greater in all months except March and June (Table 1) Snowfall



Table 1. Temperature, precipitation,'and'snowfall-bf‘ the West Rosebud and Stillwater Drainages!

during 1974 and. 1975.

Temperatures (°F) R ~ Precipitation (Iﬁchés) Snowfall (Inches)
Mystic - Mystic Mystic Stillwater = Mystic Mystic Mystic Mystiec Mystic
Lake Lake Lake - Lake Lake Lake- Lake Lake
Normal? 1974 1975 . 1975 Normal 1974 - 1975 1974 1975
January 24.0  20.0  22.3 :' 26.4 1.53 - 1.44  3.01 14.0  39.1
February - 26.4  30.2  22.6  28.6 © 1.20  0.56  1.36 9.0 18.0
March . 28.4 29.4 26,2 31.2 2,28 3.37 2.37 43.0  32.0
April . 37.9 41.2  29.6 37.4 3,07 3.30  2.60 23.5 ° 33.5
May C46.7  42.8  42.7 47.4 3.47 4,93 4.46 19.5  58.0 v
June 53.7  59.0 52,2 . . - 3.57  3.62° 4.41  10.0  Tr
July 62.6 64.9 . - 1.97 2.74 ' |
August 61.8  56.9 - 1.81 2.45 |
September -  52.7 = 51.0 ' o . 2.34 1.88 10.0
October 45,0 47.0 S - 1.55 5.64 . 29.5
November 32.9  33.7 170 0.62 6.5
 December 27.2  28.6 | g 1.18 = 0.77 | 9.5
Annual Mean  41.6  42.1 : . 25.67 31.32 ? |

or Total

.Tbnly temperature data available for Stillwater drainage.
Normals computed from 1941-1970 data.



o
in 1975 Qas also greater than 1974 in the Stillwater drainage
(R. Stoneberg pers. comm.).

Average monthly wind velocities (Table 2), as recorded with
anemoﬁéters,'were conéiderably greater iﬁ fhe Stillwéter area than‘on
'the West.Rosebud. This.probabiy was é mAjor reaéon why the Sfiliwater
wihter rahgé was genetally free of snow whiie the West Rosébud canyon

consistently held at least some snow cover.

Table 2. Average monthly wind speeds (in miles per hour) of the West
: Rosebud and Stillwater drainages in 1975.

S . West Rosebud Stillwater
January - 9.58 - '13.76
February 9.81 - 13.69
March -~ . | : 6.11 8.54
" April , - 5.16 .19.88
May : 4.63 : : 5.60

Al;hough wind déta collected previously (1971-74) atithé Mbuat
Mine in the Stiliwater drainage (Richmand and Adler 1974) were not
comparéble to my data, residents 6f ;he a;ea'coﬁsidergd the winter of
197475 to be lesé windy than normal (B. Dowd,lw. Henderson,band
R. Stoneberg pers. comm.).

The combination of lower than average temperatures, higher than
average snowfall and less Qind fhan normal resulted in greater than

normal snow depths on the winter ranges during 1974-75.
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Vegetation

General characteristics.of the vegetation of the Beartooth Mountains
' have bgenvdescribed by South (1971), who recogniéed 17 ecosystems on the
bésis 6f characteristic flora and fauna, and Péllisfef (1974), who
quantitatiyély_described the plant communities imporﬁant to bighorn
shéep.

To evaluafe and describe habitatvusagevby Bighofn sheep,vI
diQided the study area intoiﬁébitat types (hereafter abbreviated h.t.)
folloﬁing recent claésificatiéns and descriptidns of climax forest typés
df Montaﬁa (Pfister et al. 1974) wﬁere vegetatioﬁ appeared to be |
élimax.' Alpine, subalpine and river Béttom types not coﬁsidered by
1,P£isterie;.al; (1974)‘were designated on the Bésisrof chafacteristic or
B "dominanp"'biént‘species as determined by‘;anopy-covefage. Seral stégés
of the héﬁifat types, as well és aréas speéificaliy important to bighorns,
Qere recdgniéed as Subtypés; |

Eleven types and712 subtypeé were recognized on the stuéy area.
Because the Wgst Rosebud and Stillwater winter fanées were compfised of
.totéliy differént ﬁa£itat types (TablésAA and 5), vegetational character-
is#ics of tﬂese two areas are described Separétely.. Speciespomposition,
cahopy—cove?agé, and frequencies of'occurrence of grésses, fbrbs and
‘ 16& shrubs . for these gypes on the ﬁest Rosebu& summer range, the West
ﬁosebud wihéer rénge, and the Stillwaﬁer‘winter_range are preéented in

‘Tables 3, 4-and 5, respectively.



Table 3. Mean percentage canopy coverage and frequency of grasses, forbs and low shrubs present

in greater than trace! amounts on habitat types and subtypes on the West Rosebud

summer range as determined by examination of twenty 2x5 decimeter plots in each site.
Numbers of sites examined are in parentheses. ,

Agoseris glauca

- Carex/Podi AbZa/VagZ2 Abla/ Pial/ Poa/
: Climax Rock Climax- "Rock Vase Acri Trifo
Taxa (4) (2) (D (3) ) 2) - (1)
Grasses and Grass-like
Plants
Agropyron eaninum 3/353 ' :
Agropyron scribneri Tr/11 ’ - 1/20
Agropyron spicatum : .2/ 8. |
Agrostis scabra 2/10 o
Bromus spp. ‘ Tr/ 5 . L '
Carex spp. 10/42  1/15 3/18 10/70 8/45.
Dactylis glomerata ' - 4/170
Deschampsia atropurpurea : 4/55
Deschampsia caespitosa 1/ 6 ‘
Equisetum arvense 1/20 L
Festuea ovina ’ Tr/10 o 1/25 Tr/12 -
Juncus balticus , . "~ 3/50
' Koelerta cristata 3/51 Tr/Tr Tr/18 -
Luzula wahlenbergit Tr/Tr B 1/40
Melica spectabilis Tr/ 5 :
Phleum alpinum = Tr/10 Tr/Tr
Phleum pratensis : 1/20 -
Poa spp. ‘ 5/61 10/75 . ' 1/13 5/60 6/62  33/100
Unknown _1/15 1/15 1/10
“Forbs - '
Achillea millefolium 2/21 3/48 Tr/10. 8/18
1/10 - ' Tr/15 3/72



‘Table 3. Continued

- Carex/Pod-. Abla/Vaal Abla/ . Pial/ Poa/

S Climax Rock Climax Rock Vgse Aemi irifo

Taxa (4) (2) (1) (3 () 2) (1)

Forbs (cont.) : o . _

Antennaria spp. 1/16 Tr/Tr - 2/50 ~1/12

Apiaceae Tr/Tr o 1/22

Apocynum androsaemifolium .1/10 ¢ _
- Arnica latifolia : 6/20 Tr/Tr

Artemisia scopulorum 1/ 6 ’ L

Aster alpigenus : Tr/ 5 1/Tr

Astragalus vexilliflexus 7/50 o

Brassicaceae Tr/Tr Tr/ 5 1/23 1/45 Tr/ 5 O
.Castillega cusickii 1/10 - ' 5
Cerastium arvense 5/71 Tr/Tr . 1/30 '
Cerastium vulgatun : _ 1/ 6

- Cirsium foliosum 17 5

Epilobium angustifolium Tr/15

Erigeron spp. 2/39 Tr/Tr : -3/55 9/68 -

Eriogonum umbellatum 1/10 .

Fabaceae 2/24 . 2/15

Fragaria virginiana ' 6/75 - 3/32

Geum rosstii 2/15 ’ '

Lloydia serotina Tr/Tr 1/20

Lupinus argenteus . 4/29 ' 14/72

Mertensia alpina 1/20 1/ 8

Mertensia oblongifolia 1/ 5 :

Oxyria digyna o 1/ 5

Plantago spp. ' 6/55
Polemonium -viscosum 3/16 ) :

Polygonun bistortoides 1/19 1/20 Tr/15



~ Table 3. Continued.

Physocarpus malvaceus

3/ 7

Carex/Podi Abla/Vagl Abla/ - Pial/ = Poa/
Climax - Rock Climax Rock Vase demi ~  Trifo
‘Taxa (4) (2) @ 3 1) . - (2) (1)
Forbs (cont.) - -
Potentilla diversifolia 4146 . 4/48 B ~ 1/25 1/32
Potentilla spp. : . Tr/ 5 Tr/Tr '
Sedun spp. 3/64 1/28 Tr/ 8 Tr/18
Senectio canus ) Tr/ 5 : :
Senecio crassulus Tr/Tr Tr/Tr. Tr/ 5
Silene acaulis 5/28
Smelowskia calycina 2/31 A
Solidago missouriensis ' ' 1/12 'y
Solidago spp. 1/10 .
Taraxacum officinale Tr/Tr Tr/ 5- 23/100
Trifoliun parryi - . 6/50
Trifolium spp. . : 51/100
Veronica wormskjoldii 1/40 :
- Viola spp. . , Tr/ 7. 1/32
Unknown 3/49 8/68 3/35 . Tr/ 5 3/30 Tr/ 8
Shrubs and Low Trees
Abies lastiocarpa ' o 1/ 5
Alnus incana Tr/ 5 : '
Arctostaphylos uva-ursi Lo 2/ 3
Berberis repens 1/15 3/217
Ceanothus velutinus o 13/17
Juniperus communis . - 2/15 2/Tr
Juniperus horizontalis : ' 1/Tr
Penstemon fruticosus ' 3/10 e
Phyllodoce glanduliflora 1/ 8 10/40
' 1/ 5



..:TéBle 3. Continued.

Abla/

Carex/Podi

_Abla/Vagl

"Pial/  Poa/
' , Climax - Rock . Climax Rock - Vase Aemt Trifo.
- Taxa : - (4) - (2) (D 3) 1y (2) 1)
Shrubs and Low Trees (cont. ) ‘
Pinus albicaulis 15 Tr/-5
Potentilla fruticosa 6/25
- Prunus virginiana : o 3/ 8
Ribes setosum - 2/Tr
Rosa acicularis 1/ 7
Rubus idaeus : Tr/ 5
Salix spp. s 1/20 : 4/55
Vaceinium globulare , ' 21/65 - '
Vaeeinium scoparium ' 9/40
Unknown 1/10
Fern . ‘ . . 'Tr/ 8 1/10  Tr/ 5
Lichen . Tr/Tr. 1/ 5 '
Mosses 3/20 Tr/Tr 2/ 8 5/60
" Selaginella densa Tr/Tr ' 1/Tr
Unknown , . 3/19 Tr/Tr : 1/ 5 5/60
Litter - _ : 11/58 75/100 1/Tr '
Rock 14/29  27/88 .3/ 5 21/30 10/10 1/ 5
Soil 16/46 3/12 25/53 12/65 38/92
Grasses and Grass-like 19/94 21/90 2/30 13/73 25/95 16/92 38/100
Plants ' : : .
Forbs 47/98 38/98 4/40 6/65 24/95  44/100 82/100
Shrubs and Low Trees 3/28 25/80 32/67 25/75

1Trace (Tr) = Canopy coverage less than 0.5 percent or frequency less than 5 percent.

2First two letters of generic and specific name, e.g. Abla/Vagl=Abies lasiocarpa/Vaccinium
gZobuZare, of those species used in naming the habitat type.

3Canopy coverage/Frequency.

See text.




"Table 4. Mean percentage canopy coverage and frequency of grasses, forbs and low shrubs present -
in greater than tracel amounts on habitat types and subtypes on the West Rosebud winter
and spring range as determined by examination of twenty 2x5 decimeter plots in each
site. Numbers of sites examined are in parentheses.

Pipc/Feid Aolaf
Carex| . . : ' Artp Vagl/ Potr/
. " Podi Climax Pieco Rock  Burn - Rock Syal
Taxa . o Winter Winter Winter Winter Spring Spring Spring Spring Spring
1) 1) - (1) - (W) (5) 1) ). a3) - 2)
Grasses and Grasgs-like Plants . - :
Agropyron spicatum 2/252  Tr/Tr 5/45 4/44 2/20  4/50 3/33 'Tr/ 8
Agropyron spp. : e 1/12
Carex spp. 18/100 ) 2/44 3/38 Tr/ S 3/60 2/32 .
Deschampeia caespitosa Te/ S . . o -
Festuca tdahoensis . 3/ 3/29 5/43 3/40 14/90 3/45
Festuca ovina . 3/ 55 o
Hesperochloa kingii : - 6/20 6/44 3/23 . 6/25 ©  5/45
Koeleria ecristata : Te/ S T ' - Tr/Tr .
Poa spp. . : - S 2ls T/t ©3/15 0 9/45 L
., ‘ , . . " U‘
Forbs - » . S !
Achillea millefolium o ‘ L Te/Tr  Tr/ S : Tr/Tr Tr/Tr
Agoseris glauca . < Tr/Tr , - Te/ 5 )
Anemone patens - i : Tr/Tr ' . Tr/10
Antennaria spp. o . Tr/Tr Tr/ 7 ' 1/13
- Apiaceae ' ' R 1/12
Apocynum androsaemifolium » 1/12
Artemisia campestris ‘ Tr/15 .
. Artemisia frigida . Tr/10 _ . Tr/ 6 ~1/13 Tr/15 1/25
Asteraceae R Tr/Tr Te/ 8 Tr/ 5 Tr/12
Balsamorrhiza sagittata - Te/Tr - 9/26 6/17 . . 10/25 10/12
Brassicaceae : - Te/ 5 Tr/10 Tr/Tr .
Cerastium arvensge 1/ 15 oo 1/19 Te/ 5 . 1/ 5~ Tr/15
Chrysopais villosa . . Tr/ 7 : . Tr/Tr
Comandra umbellata o ' Te/ 7 S .
Delphinium bicolor ‘ ’ T/ 8 Tr/ 5 1/20 Tr/Tr
Dodecatheon conjugens . ) Tr/Tr - Tr/ 8
Geun rossii : 34/ 95 . '
Heuchera cylindrica - T/ S
" Lupinus argenteus , , 3/18 4/26 5/45 v 5/12
Monarda fistulosa ) o S C ) : 4/22
Mugineon divaricat:em . : Te/ S .
Phlox hoodii : Tr/ 8 Tr/Tr ¢ 2/50

Saxtfraga spp. ‘ 1/ 45



| Table 4. Continued

Pipo/Fetd : Abla/

. Carex/ . . _ Artr Vagl/ Potr/
' ) ‘ Podi Climax . Pico } Rock Burn -  Rock Syal
Taxa E - Winter Winter Winter - Winter Spring Spring  Spring Spring Spring
: 1) @1y - @) %) (). - @ 1) 3 . (2)

Forbs (cont.) : : . : . .

Stlene acaulis o2/ 10 } _ ]

Tragopogon dubtus L . Tr/Tr Tr/ 5 ‘ Tr/Tr - Tr/Tr

Viola nuttallii o : 1/13 1/30 -

Unknown : 1/ 40 : Tr/Tr Tr/ 8 1/25 Tr/10

Shrubs E . : :

Amelanchier alnifolia , ‘ Tr/10 ' - Tr/12 1/ 8

Arctostaphylos uva-ursi i o o A Tr/ 5

Artemisia tridentata . 6/20 - 32/62 25/49 ~ 9/30 " 1/Tr

Berberis repens - . . .1/ 8

Juniperus communis ' o 2/Tr ‘ ' 2/Tr

Physocarpus malvaceus ! o ' S B ©.20/52

Populusg tremuloides - : o : ' 3/10
" Prunug virginiana ) o ) Tr/Tr 3/15 : . - 12/42

Symphoricarpos albus : : ' : o : - : 5/28

Fern : v Tr/Tr 1/18 Tr/Tr

Moss ‘ . 1/ 25 o Tr/Tr 4/35 16/50 .

Selaginella densa 1/ 25 : 4/35 , 16/50

Litter : . 73/100 87/95 ’ . . 11/30

Rock ' 16/ 20 12/°50 9/25 8/26 9/30 49/75 . 8/50 47/87 - 44/78
- Soil ) 8/ 40 ) 39/74 40/78 - 19/40 33/90 6/17 4/32

Grasses and Grass-like Plants 21/100 12/ 50 Tr/Tr 19/84 15/76  11/55 27/100 11/68 10/52

Forbs . 39/ 95 Tr/ 10 - Tr/ 5 14/64 14/68 2/50 20/100 .3/50 20/55

Shrubs and Low Trees 6/ 20 3/ 5 32/62 25/55 12/45 22/58 22/68

-9‘[—

ITrace (Tr) = Canopy coverage less than 0.5 percent/Frequency less than 5 percent.
2Canopy coverage/Frequency



Table 5. Mean percentage canopy coverage and frequency of grasses, forbs and low shrubs

: : present in greater than tracel amounts on habitat types and subtypes on the Stillwater.
winter range as determined by examination of twenty 2x5 decimeter plots in each site.
Numbers of sites examined are in parentheses.

Liatris punctata

Te/Tr

Feid/rssp y2 1 Eame/ Fotr/ Potr/3alix
Grazed Ungrazed Rhtr  arir Rock  Azer Climax Feid Syal Climax Tyla
Summer Winter Winter Winter Winter Winter Winter Winter Winter Winter Winter Winter
Taxa 1) (%) %) 0)) %) (%) (2) ) () (1) 1) 1)
Grasses and Grasslike
Plants i ' : S :

" Agropyron gpicatum 8/582 12/59 18/74 3/26 28/90  7/32  15/92
Agrostis scabra : v R ' 16/106
Bromus tectorwm 7/20 6/22 Tr/Tx 1/10 - 3/26 Tr/l10 Tr/Tr
Calamovilfa Zonaszlta Tr/Tr Tr/Tr 2/15 2/10° - 2/20 . Tr/12 :
Carex spp. 3/40 5/54 3/49 4/40 6/32 Tr/Tr 3/48 1/20 7/45 16/95
Equisetum arvense ‘ . C o 2/65
Festuca idahoensis 2/38 17/86 2/19 1/ 5 Te/Te  -1/22 1/ 8 12/78 1
Juncus balticus ' : ' 2/80 i
Koeleria cristata 5/65 1/35 -1/39 Tr/13 2/25 2/42 . L 1
Phlewn pratensis ) » : Tr/ 5 7775
Poa spp. 14/75 10/49 30/37 © Tr/Tr Tr/18  87/100 2/50
Stipa eomata 5/70 Tr/14 Tr/ 8 1/10 4/35 - : : :

. Typha latifolia : 97/100

~ Unknown 1/10 Tr/Tr 1/15
Forbs
Allium spp. Tr/ 6- 1/58 1/32
Antennaria spp. 1/10 6/39 1/14 Tr/Tr- . Tr/Tr
Artemisia campestrig 2/15 2/26 Tr/ 8 Tr/Tr - Te/Tr  Tr/ 5 ' 1/22
Artemigia frigida 16/85 8/79 2/45 2/36 Tr/Tr - Tr/Tr 2/55 Tr/Tr 5/85
Artemisia ludoviciana 2/20 Tr/Tr 1/22 1/26 1/21  Tr/ 5 Tr/Tr : :
Agteraceae Tr/ S Tr/Tr . CTr/Te - - 1/30
Astragalus spp. 6/35 : R ‘ .
Balsamorrhiza sagittata 2/10 Tr/Tr 1/ 5.
Braseicaceae -2/35 Tr/ 5 - ’ .
Cerastiwm arvense 2/15 7/45 2/68 Tr/11 1/21° 1/15 - Te/ 5 - 1/42
Chrysopsie villosa 1/10 1/32 4/59  Tr/ 9 o 2/12 .. ' 2/48
Comandra wmbellata : : Tr/ 6
Delphinium bicolor Tr/Tr  Tr/Tr Tr/Tr Tr/12
Erigeron caespitosus 1/ 5 . 1/10
Fabaceae Te/ 5 Tr/Tr Tr/ 8

5/20 - Tr/Tr  2/25 Tr/ S




Table 5... Continued.
Teiilazag fame agsr Dame”. ToznlSaiix
Grazed Ungrazed ° ;- Artr Rock - ;.- Climax.'  7:77 Climax T
] Summer Winter Winter Winter Winter Winter Winter Winter Winter = Winter Winter Winter
Taxa (1) %) (4) ) - (4) 4) 2 (@ 2) (1) RN$Y) 1)
. Forbs (cont.)
- Lirinus argenteus 2/10 . '
Cruntia polysantha : S Ir/Tr 1/Tr .. Tr/ 8 ‘ ’
Phlox hoodii 4/40 7/58 2/52  Tr/Tr ’ : 1/18
Plantago spp. ) R Tr/15
rifolium spp. . . 4/50
Unknown 4/55 1/25 Tr/ 9 Tr/Tr  Tr/l4 . Te/Tr Tr/Tr
Shrubs and Low Trees
Artemigia tridentata Tr/Tr 1/Tr  22/34 2/Tr  Tr/Tr
Serberis repens . .Tr/15
Cornus stolonifera . 1/Tr .
Juniperus communis . Tr/Tc 1/Tr 2/Tr
Juniperus horizontalis - 1/Tr Tr
Phygocarpus malvaceus 1/Tr
- Populas tremuloides Tr/Tr  Tr/Tr ) 3/ 5.
Prunus virginiana 1/Tr /79 1/6 1Ir 1/ 5 - " 3/25
Pseudotsuga menziesii 1/Tr : :
Rhus trilobata s/ 5 11/14 3/ 5 2/ 6
Ribes cereum Tr/Tr 1/Tr
Ribes spp. . : 2/Tr :
Rosa acicularis 4/25 2/ 6 /11 Tr/Tr Tr/Tr 10/35
Salix spp. : -~ 4/30
Syrpioricarpoa albus /Tr . Tr/ 5 3/25
Unknown 1/19 1Tr/ 8 Tr/ .5
Lichen 1/ 5 3/64 1/41 ~Tr/ 8 1/20 1/38 - . ’
Mosses 11/60 11/39 15/51 8/28 Tr/Tr Tr/Tr 11/50 1/ 8 20/70 - 10/100
Selaginella densa 11/60 11/38 15/51 8/28. Tr/Tr  Tr/Tr - 11/50 : 120/70° .
Unknown Tr/ 8 ’ . 1/ 8 10/100
Litter : . i 76/90 6/40
Rock 6/25 5/18 7/26 8/34 24/56 79/88 10/32  12/35 4732 ‘Te/ 5 1/ 5"
Soil . 20/70  35/89 5/35 17/53 18/46 10/12 - 30/75 21/70 . 14/90
Grasses and Grasslike - 20/100 30/100 40/96 . 53/97 30/84 - 4/32 . 42/98 9/50 36/100. 87/100 46/100 97/100
Plants i . ) . ’
Forbs 46/100 31/96 18/95 5/68  4/50 " Tr/l1 8/88 1/18 13/100 5/65
Shrubs and Low Trees 8/60 3/ 9 14/36  26/52 11/22 1/ 8 7/20 19/70 4/30

1Trace (Tr) = Canopy coverage less than 0.5 percent or frequencv less than § percen:.
2Canopy coverage/Frequency. .

—8'[—
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Wést Rosebud Area

Carex spp./Potentilla diversifolia (Carex/Podi) h.t.

This type was restricted to the alpine plateaus’geherally'in
excess ofv9,600'feet in elevatién.' HerbaéeOus vegetation dominated,
with sedges (Carex spp.), and vatileaved éinquefoil (Pbtentilla
diveréiﬁolia) béing the diétinguishing éﬁecies. Important grasses
‘ inéluded Bluegfassés (Poa spp;), junegfass (Koeleria cristata), and
tufted héirgrasé (Deschampsiafcaespitésa).“Othér 1mporcént>forﬁé
included &ellow avéns’(éeﬁm fossii), milkvétéh (Astrdgalué
vexillifléxus), silyery lupiné (Lupinus‘argenteué), moss silene
(Silene>acaulis), skunk polemonium (Polemonium ?fscoéuﬁ), staneérop
(Sedum épp.);jand fieid chickweed (Cerastium afvensé)} Marsh
marigold (Caltha Zeptosepala)-was extremely abundant in_moisf areas.
The spérse shrub growth, which pccurréd only wheré pfbcac;ed'frbm the
severe wind, included willows (Sélix spp.), and yellow ﬁouﬁtain heath
(Phyllodoce-gZanduZidera), This type was comparable to Palliéter's

(1974) alpine tundra type, and probably included'his rock outcrop-

snowfield type.

Rock Outcrop Subtype: This type comprised the lush vegetation
occurring at the bases of cliffs and in crevices of the lafge exﬁanseé
of rock along the platéau edge} Bluegrasses dominated‘while sedges

occurred in lesser amounts. Characteristic forbs included yarrbw
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(Achillea millefolium), yellow avens, varileaved cinquefoil and
Parry's clover (Trifbiium'parryi), as well as alpine 1lily (Lloydia

serotzna), oblongleaved bluebell (Mertensta oblorgfolia), and

. sronecrop. Willows and yellow mountain heath were present only in .

sheltered areas.

Abies Zasiocarpd/vaccinium globulare (Abla/Vagl) h.t. (Pfister et al.)
. This type occurred at elevations from 6 600 to over 9,000 feet
over much of the West Rosebud drainage south of the Mystlc Lake power -
_station. Extensive fires within the last 80 to 100 years apparently
have‘eliminated most clinax.stands below 7,500'feet elevation (U. s.
'Foresr Service records). In burned areas 1odgepole pine (Piﬁus
contorta) was dominent forming a continuous canopy. Subalpine'fir
qubies stiocarpa); soruce (Picea sppl); and Douglesvfir.?Pseudotsuga
‘menéiesii) also occurred in the overstory; AThe sperse herbaceous
layer was domineted by rimotny (Phleumlprateneis); and horsetail
(EQuiséfum arpénse) occurred extensively in moist. areas. »Forbs'were
not important. Characteristic shrubs included huckleberry (V&ccinium
globuZare), nineoark (fhysocarpus malvaceus), Oregon grape (Berberis
repehs), and common juniper (Juniperus conmunis). General obser-
‘vations in stands above 7, 500 feet indicated that Subalpine fir was
“the dominant overstory species while huckleberry and ninebark

o dominated the understory. .This type probably included the Douglas
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fir-ninebark, Douglas fir-huckleberry, Douglas fir-snowberry and

lodgepole pine types of Pallister (1974).

Rock Outcrop Subtype: Vegetation assoclated with large masses.

of rock‘occurring withiﬁ the Abla/Vagl h.t. was classified as a
separafé subtype; Conifers, brincipally subalpine fir and lodgepole
pine, were scattered thfoughout, thougﬁ no continuous caﬁopy was

v formed. Major grasses and grass—liké plants included bluebunch
Qheatgraés.(Agropyron spicatum), Idaho fescue (Fesiuca idahoensis),
bluegrasses, sedges, and'slender wheatgrass (Agropyron caninum).
Pussytoes (Antenraria spp.), goldenrod (SbZidbgo ﬁissourienéis), and
fireweed (Epilobium aﬁgustifblium) were the most important forbs with
lésser amoupts of field chickweed, stonecrcp, and yarrow.> Ninebark
and snowbrush céanothus (Ceanothus velutinus) were dominant shrubs
with’O;egon grape,ishrubby penstemén (Penétemon f?uticosus), choke~
cherryk(Prunus‘virginian&), common juniper, and kinnikinnick | |

(Arctostaphylos uva-ursi) well represented.

Abies lastocarpa/Vaceinium scorarium (Able/Vase) h.t. (Pfister et cl.)
This was a Subalpiheitype found near Cooke City, Montana,

' generally‘on north exposures above 9,000 feet., Subalpine fir Qés

dominant thoughrwhitebark piné.(Finus aibicaulis)‘occasionaliy oc-

: curre& in the overstory. Sedges,‘bluégrasses, wire rush (Juncus

balticus), and mountain hairgrass (Deschampsia atropurpurea) were
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important grass and grass-like plants. Principal forbs iﬁcluded

arnica (Arnicq latifolia), fleabane (Erigeron spp.), and Virginiana
strawberry (Fragaria virginiara). Yellow mountaiﬁ heath and low red

‘huckleSerry kV&ccinéum scoparium) weie'thé only'impoftant éﬁtubs. A

rbck outcrop subtype of this type was genéraiiy recognized.;hough no

representative sites were sampled.

Pinus dlbicaulis/ﬂchillea‘miliefblium (Ptal/Acmi) h.t.

'Thié type’was also found only iﬁ the vicinity of Cooke_City,
ﬁhere;it'generally occurred on ridgetop§ at elevatiéns above 9,500
féet. Whiﬁebark pine was the dominant ovérstbry species although
subalpine fif occasionally ogcurred. Sedges dominateé among grass—
_like species,"ﬁith bluegras#es an& spreading wh;atgrass (Agropyron
bscribneri) occurring in lesser amounts; Yarrow, fleabaﬁe,vénd o
'éilveryllupine‘ﬁeré the prinéipai forbs. Shfubs did not occur 6n
.tﬁe 6ne site sampied.. A‘roék outcfop subtype cf this type was-
geﬁérally recognized though no répresentative sites were sampled.
Thé spruce-fir type déscribed by FPallister (1974) probaBly repre~

sented a corposite of this and the Abla/Vasc h.t. described above..

. Poa spp./Trifolium spp. (Poc/Trifo) h.t.
This type was limited to the lawn surrounding the Mystic Lake
‘power plant which was used as a feeding area by bighorns. Bluegrasses

and orchard grass (Dacfylis glomerata) were the only grasseé. Forbs
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included big chickweed (Cerastiwm vulgatum), clover (Trifoliwm spp.),

common dandelion (Iuraxaeum officinale), and plantain (Plantago spp.).

Ptnus ponderosa/Festuca idahoensis (Ptpo/Fetd) h.t. (Pfister et aZ )

- This type, together with several subtypes, occurred extensively
along the West Rosebud canyon. It was found on southeast exposures at
»elevations from 6, 500 to more than 7, 200 feet. Sites on which |
ponderosa pine (Pznus ponderosa) occurred on the grasslands and shrub—
lands of the canyon were considered subtypes. In climax stands
'ponderosa pine was dominant with lesser amounts of 11mber pine (Ptnus
fiextlus), and lodgepole pine also occurring in a closed overstory.
The restricted understory growth included limited amounts of king
'spikefescue (Hesperochloa ktnnzt) Idaho fescue, and bluebunch wheat-
‘grass.- Fringed sagewort (Artemisia frtgpda) was the only forb on the
one site examined, and_big sagebrush (Artemisia tridentata) was the

only shrub.

Ptnus contorta (P%co) Subtype. This subtype most commonly oc-

curred above 7, 200 feet. Its upper elevational extreme was not
determined. Its cccurrence seemed to be related to burning w1thin

- the last 100 years. An extremely dense stand of 1odgepole pine with
a continuous canopy was characteristic. The very sparse herbaceous
.1ayer included trace amounts of bluebunch wheatgrass, pussytoes, and

arrowleaf balsamroot (Balsamorrhiza sagzttata). Common juniper was
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"~ the only importarnt shrub species. Low red huckleberry occurred in
trace amounts. This subtype corresponded to Pallister's (1974)

lodgepole pine type.

Artemisia tridentata (Artr) Subtype: This subtype was the most
. eitensive‘in the Pipo/Feid h.t. Individual trees'of'ponderosa pine.
and limber pine were scattered throughout. The understory was

characterized by big sagebrush with canopy coverage of 25 to 30 per—

- cent. daho fescue, bluebunch wheatgrass, and king spikefescue were

,important grasses. Sedges occurred in lesser amounts. Arrowleaf
‘. balsamroot and silvery lupine were the dominant forbs, those of lesser
importance included fringed sagewort, Hood's phlox (Phlox hoodtt),
: field chickweed, and Nuttall's violet (Viola nuttalltt) The bunch-v
grass—sage type described by Pallister (1974) was similar to this
'subtype.

Artemisia tridentata/Rock Outcrop (Artr/Rock Outcrop) Phase:

.~ This phase was comprised of vegetation associated with rock outcrops
in the Artr subtype and ‘was especlally important to bighorns Im-
portant overstory and herbaceous‘species were similar to the Artr
subtype, except that silvery lupine, Hood's phlox, and field chickweed
were not present; Big‘sagebrush andichokecherry wererthe major shrub,
species. - o

Artemigsia trtdentata/Burn (Artr/Burn) Phase: This phase

comprised a single stand within the Artr subtype which has burned
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probably within the‘last 20 years. This site was aiso importént to
bighorns. Only herbaceous plants occurred. Idaho fescue was the
dominan; grass, though king spikefescue, bluebunch wheatgrass, and
:sedges Wére also common. Arrowleaf bélsaﬁroét, siivéry lﬁpine; Hgod's
phldx,-fringed.sageWOrt, ;nd field chiékwged Vere,the charac;eristic

forbs.v

. Populus tremuZoidés/Symphoiicarpos albus (Potr/Syal) h.t.
Quaking aspen_(Pbpﬁlﬁsitreﬁuloides)‘stands'occutred at the base éf'
moét soﬁtheast facing‘slépes in the West Rosgbﬁd canyon‘north of the
MYstic Lake power:ﬁlant. Bluegfasses were moét important among the few
gréSses.preseﬁt. Arréwleaf balsamroot was a major forb while silvery
lupihé énd‘horse‘mint (Monarda fistulosd) occurred in lesser amounts.v
Charécteriétic shrubs included snowbefryt(Symphoficarpos aZbus), |

bchokécherry, and Oregon grape.

"Stillwater Area

Festuca idahoensis/Agropyron spicatum fFeid/Agsp) h.t. (Pfister et al.)
Thié type OQCurred at elevations below 5,300 feet on the
Stillwater winter fange. Id#ho fescue and Bluebunch wheatgrass were
the dominant and diétihguishing species with bluégraéses locally
abundant.‘ Junegrasé.and sedgés occurred in lesser.amounts.'~Major

- forbs inéluded‘golden'aster (Chrysopstis villosc), fringed sagewort,
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arrowleaf balsamroot, field chickweed, and Hood's phlox. A few shrubs,
lhcludihg'chokecherry, skunkbush sumac (Rhus trilobata), and pfickly
rose (Rosa acicularis) were also present. The bunchgrass-forb type
dgscfibed by Pallister (1974)-wa$ comprised primafily of this‘type
wtogeéher with the Rhus trilobata and Agropyron‘spicatum'éubtypes of

the Pseudotsuga menziésii/ﬁgrbpyron’spicatum h.t. |

Grazed Festuca idahoensis/Agropyron spicatwn Phase: Due to its

spmewnat difféfént‘Vegetafional characteristics (Table 5)»and im-
| pértéﬁce to bighorns, that portion of the Feid/Agsp»h.t; which
"occurred beloﬁ the Foresthervice fence on the Stillwater winter range
was cénsidered'to be a pﬁase of that type. This area waé heavily
.grézéd.by hofsés; espécially during the summef and fall. Major
" grasses included bluegrassés and downf chess brome (Eromys tectorum).
Sedges were moderately abundan;.' Fringed sagewprt, Hood's phldx;
fiéid chickweed:and pussytoes ﬁérelqémﬁonbforbs; Skunkﬁush sumac
and prickly roée'Weré scattered throughout thé phase. |
: f@eudotsuéa menziegii/ngropyron spiecatum (Fsme/Agsp) h;t.'(Pfister

et al.) - ' - _

lfﬁis type, along with several subtypes, dominafed the Stillwater

'wiﬁter‘fénge. Tﬁe latter included all grass and shrublands}on.which
ungl&é fir occurféd. Climax stands occurred at elevations above
6;000 féet on soqtheast exposures and 5,000 feet on northern exposures.

‘Here Douglas fir, lodgepole pine, and limber pine occurred as the
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characteristic overstory species in a closed canopy. Bluebunch wheat-
grass and arrowleaf balsamroot were the most important grass and forb,

respectively. Common juniper and currant (Ribes spp.) were the most

' important shrubs.

| Rhus trilobata fﬁhtr) Subtype: This sﬁbtype; the most extensive
“ﬁithin tﬁe Psme/Agép h.t., generall& occurred betyeen 5,200 and 5,500
feet elevation‘oﬁ soutﬁeast exposures. Douglas fir trees wéte
scattered throughout. Dominant grasses included bluebunch Qheafgrass
~and Idaho feséue, with bluegrasées dominating moist swales. Fringéd
éagewort and cudweed sagewort (Artemisia Z#doviciana) were the only
zbimportant fofbsf Skunkbush sumac was the dominant Shrub with big
éagebruéh and chokécherry'béing locaily important{ fricklf rose
- occurred in.limited émounts ﬁhroughout thé subtype.

- Artemisia tridentata (Artr) Subtype: Small stands of this sub-

type oécurred at élevations betweeﬁ 5,000 and 6,000 feet. Bluebunch
Vhéatgfass was the dominant gréés yith downy chess brome and sedges
occurring throughout.: Cﬁéracteristic forbs included cudﬁeed éagewort,
field chickwged and p}ains4prick1y pear (Cpuntia polycantha). Big
sagebrﬁsh was the dominant shrub with chokeéherfy and skunkbush sumac

. commonly presenﬁ. The bunchgrass-sage type of Pallister (1974) was

compafable to this subtype.
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Agropyron spicatwm (Agsp) Subtype: This subtype consisted of two
small stands on which bluebunch wheatgrass was the dominant.plant
species and shrubs were rare. Sedges, prairie sand reedgrass
(C&Zamovtlfu Zonngbl1a) junegrass, and needle—and—thread (Stzpa
n‘comata) were also important Major forbs included fringed sagewort
and golden aster as well as field chickweed. Chokecherry and big

sagebrush were rare shrubs.

Rock Outcrop Subtype. This type was characterized by expansive
rock outcroppings on which vegetation'was sparse. Bluebunchvwheatgrass
was the onlp important grass.r Few rorbs occurred, of which cudweed -
sageﬁort was the most important. Dominant shrubs included big sage-
‘brushvand skunkbush sumac, though-chokecherry, squaw currant (Ribes
,véereuml; common and creeping juniper (Jyniperus hortzontalis), and
red dogwood (Cornus stoloniféra)‘also occurred. Pallister's (1974)‘

- rock outcrop-forestvtype was comparable to this subtype.

Pseudbtsuga menztestz/Féstuca Ldbhoenszs (Psme/Fezd) h.t.
(Pfister et al.)

Toward the southern end of the Stillwater winter range bluebunch
wheatgrass became less abundant while Idaho fescue increased in im-
portance, sucb that these two grasses co-dominated the understory
_ beneath an open canopy of Douglas fir. Sedges and junegrass were of
’some importance in these stands. Common forbs included fringed sage-

' swort, golden aster, Hood's phlox, and field sagewort (Artemisia
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campestris). Shrubs were rare.

Populus tremuloides/Symphoricarpce albus (Potr/Syal) h.t.
Quakingraspen stands occurred on moist.sites below 7,500 feet
thfédghout.the Stillwater winfer range. These-stahds differed from
those.in tﬁeIWést Roseb@d area in that grassés were more abundant and
fofbs were ieés.gommon. The herb léyer of thg cne site sampled was
'éomprised mainly of bluegraésés, with a cévergge of 87 percent, and‘
. trace amoﬁﬁté of.;imothy. Characte:istic shrubs inclﬁdéd chokgcherry;
pfickly-rose énd cémmqn snowberry; ;Thélaspeh type of Pallister (1974)

was compérable to this type:

Pbpﬂlus irichocarpa/ﬁ&lix Spp. (Potr/EaZié)'h.t.

- Black‘cottoanod (Pcpulus frichécarpa) was the dbminént errstory
speéiés,.and formed g\rélativel& open canopy where it occurréd along
fhe Sﬁillﬁaﬁer River bottom. Stanﬂs’were_subjected ﬁo heavy grazing by
hor;és and a‘few-cattie, probabiy ﬁausing_cénsiderable chaﬁge in |
v spécies cémpositiaﬁ from what migﬁt‘be expected wifh un&isturbed‘con-
ditions. CGrasses and.grass—like plants dominated the upderstory, with
ticklegraéé»(Agrostis.scabra) and sedges the dominant species. Other
majdr gfassgs and grasé—like plants inéluded horsetéil, Wife rush,
cimothy and Biuegrasées. ¢lerr was the major forb;, Willow was the

dominant shrub. This type was similér to the streamside-hardwood type

described by Pallister (1974).
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Typha latifolia (Tyla) Subtypg: River bottom sites with shailoo

depths of standing water supported a lush growth of common cattail
'-(Typha latifolial). iHorsetail was occasionally found;and'bluegrasses
f.were comnon"near thekwaters edge, though neither species occurred on
‘the siteisampied.3 |
Historical Biéhorn Sheep Popuiations and Trends

Early history of the bighorn herds of the Beartooth MOuntains wasii
'described by Pallister (1974), who stated that bighorn numbers on the
West Rosehud wintervrange apparently had remained stable at about
forty animals from 1928vto 1970. This estimate‘supported previous
estimates by Couey (1950) and personnel of the Mystic Lake power
station near the head of the West Rosebud drainage (P Huck pers."
- comm, 5 |

Pallister (1974) also reported that peak numbers for the :
Stillwater winter range were reached in the‘late-lQAO's and early
1950'3 when reports‘of over 100 sheep on the'area were comhon.
Re-examination of the basis for these reports indicated that such a
high population might be questioned.

Reports of 135 to 150 sheep during the 1944-46 period were based
: onAForest Service estimates for the Stillwater "district » NOt on
b_actuai counts. During that period, the Stillwater "district" included
"both the Stillwater and Boulder River drainages so population estimates

-did not refer exclusively to bighorns wintering in the Stillwater
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valley. A 1954 Forest Service estimate of 90 bighorns applied only to
the Stillwater winter rénge, but apparently was based on the single
observation in November, 1953, of ﬁapproximétely" 80 bighorns on the
Beér£oofh Dude Raﬁch. This obéérva?ion wasvmade bybranch owner |
Edwérd ickefman and reported in Buechner (1960) together with ahofhef

' obsgrvétion of 36 bighorns, classifged as fo_age and se#,‘by Mr.
‘Ickerman in January, 1954. If seems likely that residents of the area‘
‘exfrabolated'thg forest Sérvice eStimatg to a pOpulatién of over 100
s#eeﬁ.

The‘reborted dfaéfic deéline'of sﬁeep in the Stillwater during the
mid—to-iaté 1950'5 was apparen;ly based on the Forest Service estimate
of 90+ bighorhs and actuél'c0unts by fish and Game peréonnel of 55 énd
36 shéep.in 1956 énd 1957, respectively. As‘describea above,‘the f
o estimate of 90 sheep in 1954 seems questionable at best. A count‘by
' Fish and Camé.persaqnel in 1952 (Appeﬁ&ix Table 33) showed only 39
bighorné while a poﬁulation estim;te in‘1953 showed "about™ 70 sheep.
'Two counts in 1954 tallied only 32 and 55 bighorns. These figures are
not sigﬁificantly differenﬁ from Fish and Game counts made from 1956
throﬁgh 1958 wﬁich raﬁged from 27Ato 55 bighorns. Although it is
dnlikely that all sheep using the Stillwater winter range were seen
| during these counts, it ié equally unlikely that large numbers of
v‘bighorﬁs:éscaped'observation or that gfeatiy differeﬁt proportions of

the population were observed before and after 1955.
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ObserVations by . two longtime residents of the upper Stillwater,
Henry Be&ford and Dewey Whited, supported the lower counts. Mr. Whited
arrived in the Stillwéter valley in January, 1908, and has observed the
bighorns eéch year sihcevthé; time, while ﬁf. Bedford has watched ﬁhe
sﬁeép since arriving in the area during the early 1930”s. Both géntlef ,
men worked on game counts in the:Beartooth Moﬁntains for thévU. S. -

‘ Fbresf Séryice in the late 1930's and are considered highly reliable
obsérvérs. Mr. Bedford reports ﬁaving ééen no ﬁoré than 35 to 40 big; |
horns onvény one déy wﬁile Mf.,Whi;ed piaceé his maximum count af 40

- to 45 animals.v Both men maintain that estiﬁates of 90 or more bigﬁorns',
on the Stillwatér winter raﬁge-dﬁring the laté71940's and early 1950's
 ar§ e*cessiQe.' | |

_dn these bases, I can only cohclﬁde fhéf numbérs of bighorns‘
“wintering in the éfillwéter‘vailey have remained relatively stable in
recént tiﬁes. Normai populations p?obabl} consisted of from 25 to 50
bighérns Qifh a maxih§m>of‘55 to 65 animals. Also; it seéms apparent
a dréstic decline of bighorﬁs in fhe Stillwater probably did ﬁot 6ccur,
but was hypothesized to reconcile the differences bétweén the popula-

tion estimates prior to 1954 and the actual counts of 1956.

'

Hunting Seasons
. Prior to 1915, seasons and limits for sheep in the Beartooths were

‘the same as fqr the resf of the state (Mussehl and Howell 1971). The
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hunting of bighorn sheep was closed from 1915.to 1953 when permits vere
'issued to harvest five 3/4-curl rams in the Stillwater - West Rosebud
area. The number ofpermits»was increased to eight for the 1954 and
f'1955 hunting seasonst ﬁecause of the extreme ruggedness of the terrain
and low hunter success, an unlimited number of permits were allowed for
3/4—cur1 or larger rams in 1956 This policy remains in effect at the
present time; althOugh in 1975 the'total harvest.will be limited to.14
_sheep.' Appendix Table 34'summarizes the.history ofvhunting regulations
.and_hunter harvest for the Beartooth Mountains.
, hand‘Use

From the early 1900'5 until 1944 many of the alpine plateaus in
»the Beartooth Mountains were grazed by large numbers of domestic sheep
under allotments granted by the U. S. Forest Service. As many as 600
domestic sheep grazed LakeAPlateau until 1954. Appendix Table 35
.5ummarizes the history of the various grazing allotments on what is
considered to be important bighorn range.

“Portions of the ﬁest Rosebud bighorn winter range were included_
in two allotments: the Mount WOod allotment, active from 1930 to
1944, and the West Rosebud Canyon and Plateau allotment, active from
1911 to 1946. The relative amounts of grazing on each portionvof the
West Rosebud allotment is not known except for the 1921-1925 period
'when equal numhers were allowed in the canyon and on the plateau.. The

Canyon portion of the West Rosebud allotment was converted from
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doméstic sheep to cattle in 1947. The cattle do not presently use the-
adjacent slopes which are important as bighorn spring range.  This may
be due to the abundance of forage in the valley bottom and the short
gfaéihé period (app?oximately one.month). -Whegﬁer or not catt1e
4 graieavthe sibpes.in thé late 1940'5 and early 1950's is uﬁknown.

Thfee grazing aliotments occurred within the.area believed to be
summer rangenfor fhé S;iliwater population. These included‘the'Lakgv
Plafeaﬁ éllofmgnt'activé ffom 1922 to 1954; the West Stillwater flateau
allotment‘active from 1922 to 1944, ana thevVerdjgris Creek allotmenfv

‘activé from 1922 tof1942..vThe Verdigris Creek allotment was for cattle

. and horses ratﬁer»fhan dbmestic sheep; The West‘Sfillwater Plétéau

. ailotﬁene énd the Yerdigris Creek allotﬁent were probabli leésvimportant
._vfozbighprﬁs tﬁan the Laké P1atead allotmentibecéuse of limited use of
;tﬁéée areas by bighorns. . . o |

Tﬁe.S;illwate: winter rangé has"had.a long history of severe
' overuse by.domésgic 11vestoék,>main1ybhorSes; Iﬁ 1967 thé u. S. Fofest
Service, in coopération with owners ofvthe>Béartooth Ranch, built a
(encevécross the wintér.range to restrict livestock to the lower por-
tions of the range and leave the adjacent slopes ungrazed for use by
game épecies. Trespass livestock still occasionally graze these
reétriCted aréas. |

'Thé Stillwater winter range'lies in é highly mineralized stip of -

" land known as the "Stillwater complex". This area has been SUBjected
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to intensive mineral sgarches and considerable mining activity. The
Mouat Mine, the largest ﬁiﬁe in the area, is loéated on historical
. bighbr; winter range. Present use of the ﬁine lands by bighbrns is
feétfictedvto pe;ipherai roadé thch ha;e been rééeeded with desirablé
grass éﬁeéiésv(Paliister 1974); AicomprehengivebrepOft on the effects

of mining'opefatibns on wildlife popﬁlatiohs'is_presently being pre-

fpared by Monfaﬁé Fish and Game personnel (R. Stoneberg pers..comm.).



RESULTS

Population Trends and Dynamics

West Rosebud.Area

Population Trends. -- A maximum of 38 different bighorn sheep was’
counted on the West Rosebud winter range during winter and spring, 1975
'(Table 6) Previous spring p0pu1ation estimates on the area were 58
and 59»b1ghorns during'l972 and l97§,»respectively (Stoneberg 1973),
and 48 in 19741(J. Denton pers. eomm.).'vThese data suggested a
Substantial‘decline‘in numbers from 1973 to the spring of 1975.

“ Although it‘is possible'that not all bighorns‘on the area during
the spring of 1974 were seen (J Denton pers. comm. ), it is unlikelv
'that large numbers of sheep were missed during both aerial and inten-
sive daily ground observations in the spring of 1975. Also, it seems
unlikely that large numbers of bighorns left the area to winter else-
where during 1974 and/or 1975. Geist (1971) reported a strong fidelity
of bighorn sheep to traditional seasonal home ranges.

' hamb Production and Survival., -- Sex and age composition of big-
horns observed in‘the West Rosebud drainage from June 1974 through July
1975.are summarized in Table 6. Obserued lamb:ewe ratios changed little
during summer and earlylfall, ranging from 64 lambs:100 ewes'in July
to 61:100 inhOctober; Ihereafter this ratiao declined progressively

!



" Table 6. Sex and age composition of the West Rosebud»bighorn sheep population, as determined
) from 1,355 multiple observations and monthly maximum unduplicated observations.

Males .- ‘ Females -~ . Number Per 100 Ewes

Sample 0-1/41 1/4-1/2 1/2-3/4 3/4F Total ) . S
Size Curl Curl Curl Curl Males Adult Yrlg. Lambs. Rams Yrlgs Lambs

1974 . _ _ .
June 85/272 10/2 2/1 5/3 5/2 -22/8  54/16 8/2° 1/ 1 41/50 15/12 2/ 6
July 135/58 1/1 . 8/4 3/3 12/8 75/30  48/20 16/27 3/ 73 64/67
Aug.  42/25 4/3  1/1 5/4  22/12 15/ 9 23/33 68/75
Sept. 77/26 - 3/2 5/3 2/1 '10/6 . 41/12 - 26/ 8 24/50- 63/67
Oct. 45/30 o : 28/20 17/10 . 61/50
Nov.  98/45 1 6/2 2/2 3/2 11/e 58/25 . 29/14 19/24 8 50/56
1975 . , = . - :

Jan. 23/14 , 2/2 1/1  3/3 15/ 8 5/ 3 20/38 ' 33/38
Feb.. 29/24 1/1 3/2 - 2/2 e/5  18/16 5/ 3 33/31 11/123 28/19
Mar. 37/28 2/2  1/1 - 3/3 - 29/20 5/ 5 10/15 14/20% 17/25
Apr. 109/27 14/2 1/1 6/2 21/5 74/17 .. 14/ 5 28/29 : 19/29
May 306/32 6/1  17/2 - 5/1 28/4  240/25 38/ 3 12/16 5/ 83 16/12

~June  356/38% 12/1  22/2 3/1 0o/1 37/5 293/29 22/3 4/ 1 13/17 8/10 1/ 3

July 13/ 9 1/1 - 1/1 4/ 3 4/2 - 4/ 3 25/33 100/67 100/100

—Lc—

1Yearling males : S . .
2Total number of animals observed during month/Maximum unduplicated count during month

_3A53uming a 50/50 ratio of yearling males to yearling females
“Maximum June observation is 1975 population estimate
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from 50:106 in November to approximately 30:100 in January and February,
" 1975, and to 8:100 in June. Assuming no mortality among adult ewes,

the change in lamb:ewe gatios indicated lamb mortality of about 85 per-
vcent from thé‘summef of 1974 fhrough the épring of 1975. On rhe Basis
‘of the July lambiewe.ratio and tﬁe 43 e&és (ihcluding yearling eﬁes)
observed on the spring range in 1974 (J. Denton pers. éomm.) 28 lambs
should have been produced.” Only thrée laﬁbs were observed on the
v spriﬁg r&nge‘in 1975, a differencevof 89~pefcent.

The same pétterﬁ of lamb mortality appérently occurred‘on the West
ﬁdsebud‘area from tﬂg sumﬁer of 1973, when Pallister (1974) observed |
>64 1ambs:100 ewes, to the spring of 1974 when my observations éhowéd
: oniy 15 yearling§:100 ewes; a decrease of 77 pefcent. The 40 ewes
.(including yearling ewes) present on the spring‘rangevin 1973 |
-(Stdneberg 1973)'éhoﬁld have prodﬁced‘26 lambs. Héwever, only two
yeaflings, one male and one female, were present the fdllowing June,
-suggesting'a possible loés of 92 percent of the previous summer's

lambs. The preéence of ohly ohe male and one female two-year-éld on
the area in the spring of 1975 further supported the accuracy of the
1974 spring count.

| In contrast, Stoneberg (1973) reported lamb:ewe ratios of 41:100
and 36:100 on the West Rosebud during the springs of 1972 and 1973,
fespectively. indiéating mucﬁ lower Qinter-spring mortaiity of lambs

in those years. These data might also indicate that the recent trend
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in total numbers of bighorns on the West Rosebud winter-spring range

was directly related to lamb mortality. Relatively high and stable
populafions were experienced during 1972 and 1973, yeafs when relatively‘
~h1éh numbers of lambs suxvived:the winter. Decreases in.fotal numbers
of bighorné on the érea during 1974 and 19?5 were associated with
exﬁfeméiy high (75-90 percent) lamb mortali#y.'

The 1amb:ewe‘rati§s of about 64:100 observed on the summer range
during 1973 (Pallisterv1974) and 1974 were:rélatively:high for bighorn
'ksheeb. Frisina (1974) reported 63 lambs:100 ewes in a rapidly increas-
“ihé sﬁeep‘popuiation on the Sun Riyer area of Montana. However, the
rétio wa§ not as high as those repgrted by-Wishart (1958) and Hbrejsi
'_(19?2)Vﬁho found‘83 and 75 lambs:iOO eﬁes, respectively, on the high
quaiity Sheep River population'in‘Alberta; and WOédérd et al. (1974)
who reported 72 lambs:100 ewes among'bighofns in southérn Colorado.

| The ocqﬁrrence of simiiérly highllamb:ewe ratios in 1973 and‘1974
. indicated‘thaf,the factor affecting'lamb survival apparently did not
affect the number bf'laﬁbs produced on the areé.

Sex Compdsition. — Twenty nine eweé were éounted on the West
Rosebud range in the spfing of 1975 (Table 6). Stoneberg (1973)
'reporﬁéd counts of 33 and-36 éwes on the'aréé during 1972 and 1973,
respegtivelyg while Denton (peré. comm. ) couﬁtgd 42 in the spring of
197&."Apparent1y, lamb:recruitments in 1971-72 and 1972-73 was suffi-

vcient to provide atzleaSt some increase in ewe numbers during 1973 and
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1974, respectively. High lamb mortality during 1973-74 was followed

by a decline in ewe numbers in 1975. However, 'some additional mortality
of yearling or older ewes also must have occurred during 1974~75 to .
:accoﬁnt‘fof the‘33 percent décliﬁe. | |

"~ Only six rams were observed on the West Rosebud during the spring

of 1975, two of which were larger than three-quarter curl (Table 6).

‘ One of the 1arge rams was illegally killed that spring leaving only one

"legal" ram in the population Younger rams included one coming-two-
year—old, two three-year olds, and one four-year-o]d Stoneberg (1973)
reﬁorted ten rams, including three with 3/4-cur1 or larger horns on the
" area in 1972 and i&;ﬁof:whiéh nine were 3/4-¢ur1 or iargér, in 1973.
Denton (pers;Acomm.) counted ten rams in 1974. Three of these weré
3/4-é§rls.‘ |
o Because réﬁs occupy somewha t different areas than éwes on the West
Rosgbud during‘§pring,.it is possiblé‘thaﬁ some rams were missed during
spring céunts. Known hunting lbssesiaécounted fof oniy half of the
" decline in ram numbers ffom 1973 to 1974, Also, seven legal rams were
killed on the west Rosébud area during the fall of 1974; four more than
: Qere cdunfed tﬁe ﬁrevious spring. However, rams from Yellowstone Park,
which lies immediately south of the West Rosebud (Fig. 1), probably
‘range into the area during the rut and may be included in the harvest.
In contrast to Pallister s (1974) description of a rﬁm segmént

" dominated by older adult males, data for 1974 and 1975 from the West
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Rosebud indicated a progressively younger age structure and a population
similar to that found in the Stillwater River area. The difference may
refiect increased hunting pressure and/or increased hunter success dur-
inglthese‘twogyears though few data are auailable.' The deciine in
rumbersof young'rans on the ﬁest Rosebud from 1974':5'1975 probably
- reflected the high lambimortality during'i973-74 and to a iesSer extent
‘mortality of young rams which'had been recruited into the population in |
1973 and 1974. | | -
étillwater Area
?onulation Trends "— A maximum of 46 different bighorns was

counted on the Stillwater winter range in 1975 (Table D. Previous
jpopulation estimates were 33, 42, and 47_in 1972, 1973, and 1974,
, respectively, (Stoneberg 1973, 1974). |
| Lamb.Production and Survival. — The sex and age composition of
"bighorns observed in the Stillwater drainage during the winter and
spring of 1975 is shown in Table 7 The calculated winter lamb:ewe
‘ratio was 41:100. Ratios of approximately 60 lambs:100 ewes were record-
ed on the area each winter since 1972 (Stoneberg 1973, 1974) indicating
extremely.highbrecruitment. 6ther investigators have reported winter
tlambiewe ratios ranging from725:100 to 56:100 (Horejsi 1972, Frisina
1974, Smith 1954, Stelfox ‘1974, Morgan 1970).

- Although comparable ratios for the summer period.were not obtained

- in the area, lamb mortality through the winter of 1975 appeared to be



Table 7.

Sex and age composition of the Stillwater bighorﬁ sheep population,as determined from

..4,159 multiple observation and monthly maximum unduplicated observations.
Males _ - Number Per 100 Fwes

-Sample 0--1/41 1/4- 1/2 1/2-3/4 3/4+ Total oo . L

Size Curl Curl  Curl  Curl Males - Females Lambs Rams erlgs3 Lambs
Sept. 11/ 92 3/3 1/1;’ 4/4 6/ 4 1/ 1 67/100 . 17/25
oct. 3112 - 11 2/1 11 4/3 19/5 8/ 4 21/60 11/40 42/80
Nov. 135/26 -7/2 9/2 1/1  3/1 20/6  86/15 29/ 5 23/40 16/27 34/33
Dec. 143/41  4/1 9/2  3/2 16/5  94/26 33/10 17/19 9/ 8 35/38
Jan.  843/46% 78/4 38/2  36/2 152/8 ° 492/27 199/11 31/30 32/30 40/41 v
Feb. 771/46 70/4  40/2 32/2 142/8  467/27 -162/11 30/30 30/30 35/41
Mar. 674/43  52/4 14/2 18/2 v84/8 443/25 147/10 19/32  23/32 . 33/40
Apr. 841/41 46/3 33/2 40/2 . -119/7  559/25 163/ 9 21/28 16/24 29/36
Méy 687/40 25/2  23/2 25/2. 73/6' 459/25 155/ 9  16/24 11/16  34/36
Juhé} . 23/23 1/1 ' '  1/1 13/13 | 9/ 9 B '8/>8 '15/15 69/69

lYearling males
2Total number of animals observed during month/Maximum unduplicated count during month

Assuming a 50/50 ratio of yearling males to yearling females
YMaximum unduplicated January observation is 1975 population estimate
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minimal., Lamb:ewe ratios remained ﬁearly constant throughout the winter
and spring periods (Table 7). Known or assumed}losses included only two
lambs, one in mid-February.and another in early March, and two yearling
:ewéé in earlj.Marcﬁ. |
Lamb:e&e fatios bésed on multiplé obsefvations of the same individ;
N uals'of‘a popuiatioﬁ wgré‘similar to those baéed 6n makimum unduplicated
‘monthly coﬁnts (Téble . |
| Tﬁé constancy of the lémb:ewebratio on tﬁé Stillwater winter range
waé'evidenﬁe‘thét no differentiai movement of eweé.and lambs occurred
during winter and-spring. | | |
B Sex Cémposition. ;— Thé_27 different‘ewesAobserved on the Still-
watgr-ﬁinter range4in 1975:(Tab1e 7) was the highest number reéorded
since étudiesvwere initiated in 1972. Similarly, the total of eight
rams in 1975 was the largest count since 1972. |
ﬁumberé.of rams éf various ége cl;sses on the Stillwatér winter
. rangé each yeaf since 1972 are shown in Table 8. No raﬁé over fiQe
vryears old were observéd; Pallister (1974) bélieved the absence of
: older'raﬁs'was due primarily to hunter harvést‘of all legél rams that
fetﬁrn to the afeaveach fail. Large rams were_repbrted wintering in
. the Stillwater prior to and for é few yeafs.after the area was

opened to hunting in 1953.
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Table 8. Age classes of all rams present on the Stillwater winter
range from 1971 to 1975. (Table modified from Stoneberg

1974).
. Age (Years) -
0.51" 1.5 2,5 3.5 . 4,5 5.5+
1971-72 s 1 3 0o o0 0
1972-732 7 5 2. 1 0 0
1973-743 7 - 2 3 2 1 o0
1974-75" s 4 2 2 2 0

- IpAssuming a 50/50 ratio of male to female lambs.
2Includes one yearling and one 2) year old found dead.
3Includes one 4} year old that was taken by a hunter.

“Includésode3% year old and one A%Vyear old that were taken by
~ hunters. : ' o ‘ '

Geist (1971) reported that movements of rams are generally rigidly
established byvthe age of 4% years. Thus, all 4s-year-old or older
rams on the Stillwater winter raﬁge would be expected to return in

subsequent years. At present relatively few 4'5-year-old rams occur
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on the Stillwater (Table 8). Apparently moet rams in this age class
attain 3/4-curl horns and are taken by hunters before or upon returning
to the winter range.

- There was no significant or consistent decline in numbers of rams
of any year class between 15 and 41 years of age (Table 8), indicating
few if any rams leave the area to winter elsewhere before reaching four
years of age. Geist (1971) observed that young rams rarely 1eave ewe
groups until.their third summer and may or may not return to the
matetnal winter range_in either ot both‘of the following two winters
depending upon tne habite of 6ther-tams they may be associated with in
1eariy'winter. |

Comparieons between numbers of 1ambe dn the Stillwater area one
year and the numbers of‘yearlings the next year (Table 8) indicated.

.that many of the rans which left the winter range as yeatlinge failed

to retnrn as expected (Geist 1971)’the following‘winter, suggesting

some nottality during the summet ot fall. Similar mortality of rams
between their first and second winters may be'inferred from the data

of Snith (1954) and Wishart (1958) as well as from data from Montana's
Sun River hetd (M. Frisina pers. comm.). The latter two areas, at least,
" held high.quality increasing populations in which survival of lambs

was high. Yearling mortality was not evident in the findings of Ceist

i (1971), Murie (1944), or Morgan (1970) for static or declining popula-

tions‘with low lamb survival. This might suggest that high eurvival
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of lambs ﬁhrough their first'winter may be.followéd by relatively
higher mortality of yeérlings during the following summer and fall.
Conversely, low overfwinter survival of lambs may be compensated for
by'rélativelf high surVivai during the following summer and fall,

perhaps as a result of increased mothering from ewes bearing inviable

lambs (Geist 1971).

Seésonal Distribution and Movements

Cénters of activity (Hayne 1949) and standard diameters (White

1964),_indicative of seasonal home ranges, were calculated for each of

21 marked bighorns observed three or more times during a season.
Staﬁdard diametefs were calculated as: SD = ID2/N, where D equals

twice thé_distance from the center of activity to each relocation and

N equals the number of reiocations (Harrison 1958). The standard diam-

eter is'defined as a circle which contains 68.26 percent of the reloca-

tions of'the‘marked'animal (White 1964).

~ The seasonal distribution of bighorns within the study area, is
shown in Figure 1. Monthly and seasonal centers of activity and

standard diameters are given in Appendix Tables 36 and 37 for the West

Rosebud and Stillwater. areas, respectively.

B Wesﬁ Rosebud Areé

Winter.’f- During winter, most marked bighorns were located on

plateaus between.phe Mystic Lake power plant and Mystic Lake. No sheep
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were observed south or weet of the upper end of the lake. Unmarked
bighorns, believed to be part of the West Rosebud population, were seen
on Fightail Plateau, at the heads of the Middle Fork of Fiddler Creek
'7and the East and West Forke of Fishtail Creek, as well as on Stillwater
‘élatean abovevwoodhine Creek and betweenFWoodbine and Falls Creeks.

| 'The'pooled”standard diameter of individual home ranges for the
area durinnginter was 1.53 miles'(Table 9). The average distance
between successiye‘relocations was 0.88 miles;'and the arerage maximum
'distance‘individuale were relocated from_their center of activity for
the_period was 1.18 miles. These‘data included migrational movement
from the alnine plateaus to slopes along the Weet Rosebuo Canyon in
1ate winter. :Movements on the plateans or inAthe'canyon were more
" . restricted than indicated by averages for the winter. The pooiedistand-
ard'dianeter and average distance Between succeesive relocations was
- similar to that reported by Erickson (1972) for bighorns in the Sun
River area of Montana, though the latter measurement was much smaller
“than that reported by Morgan-(1970) for bighorns in the Salmon River
area of Idaho. ‘

._ Spring. —_ During this period, bighorns on the West Rosebud were
_distributed between Pine Grove Campground and Mystic Lake along the west
side of the Rosebud drainage and from the Mystic Lake power plant to
the dam on the east side. Only rams were seen as far north as the

' campground. "Bighorns freely crossed West Rosebud Creek only between



Table 9.

the West Rosebud and Stillwater areas during the study period.

Pooled standard diameters,'averége distances between consecutive relocations and
average maximum distances from winter range centers of activity of bighorn sheep on

Number of Observations

West Rosebud ‘ Stillwater
Winter Spring ‘Spring " Summer Fall Winter Spring Fall
1974 1975 :
Pooled Standard Diameter 1.53 2.22 . 1.54 9.23 - © 0.78 0.93 1.76
in Miles - : ’ ' ’
Range of Individual 0.44-1.92 0.25-3.46 0.82-2.36 - 0.58-18.39 - 0.50-1.01 0.57-2.23 0.98-2.81
Standard Diameters : :
Average Distance Between  0.88 1.15 0.41 2.44 - 0.37 0.50 0.75
Relocations in Miles :
Number of Animals 4 5 5. 7 - 11 11 3
Number of Observations 20 26 48 49 - 684 193 17
Average Maxiumum Distance 1.18 1.59 1.83 6.83 8.38 1.03 1.06 1.29
from Winter Range Center
- of Activity in Miles!
Range of Maximum Distances 0.5 -1.6 0.3 -3.0 0.8 -3.8 0.8 -21.8 2.4 -21.8° _ 0.5 -1.6 0.55-1.8 n.5 -3.0
in Miles : ’ . )
"Number of Animals 6 -8 s 8 8 11 11 5
23 32 48 50 17 684 193 20

‘Five of the West Rosebud bighorns were not observed a sufficient number of times to calculate winter range centers
In these cases spring range centers of activity are used for this calculation.

of activity.

d.8i7-.
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the power planf ana the dam. Movement across the creek was not known
to occur below the power plant.

Data on movements of marked sheep during spring were obtained in
bo#ﬁ 1974_and 1955. Because movements abpeared to be much more extén—
sive in 1974 than-1975, data for the twoiyears>éfe presented separafely
(Table 9). | |

The'booled standard diameter for the sprihngas 2,22 miles in 1974
as compafed with'1.54 miles in 1975; while tﬁe'meaﬁ distance between
consecutive relocations in.i974 andv1975 was 1.2 and 0.41 miles,
Aresﬁéctively. These differences probably reflected the severe climatic
" conditions dﬁring 1975. However, the booled s;andard diametérs for
'bothvyears were wighinithe range of those reported by Frisina (1974)
'fér various areas 6fbthe Sun kiverfi | |

| -buring tﬁe‘spring bighorns wére an average maximum df about 1.5
miles from their individuél winter rahge centers of activity though
sbme'shéep had mqud nearly fﬁur miles ffom,those areasbb& the end of
the séaéon.

Summer. —_ in late Jﬁne, ewes were located on the lambing grounds.
"Lambing‘was not concentfated as described by Pitzman (1970) but rather
:oécdrred over an area of nearly eight square miles from the power plant
to near the'head of Mystic Lake. Exact locafions of five lambing areas

are giVen.in Appendix-Table 38.
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Throgghout July and Aughst, most ewes and lambs ranged between the
Mystic Lake power plant and the head of Mystic Lake along the north
side of the canyon. Many of these animals regularly‘visited a salt
block at the pbwer'ﬁlant surge towér. Geist (1971);’Heimeg-(1973), and
'i Brth (1974) have all déscribed the desire of Sighofn éheeﬁ for salt
; auring mid-summer. |

. Three markea sheep migrated in July to fhé vicinity of Cooke City
where ihey ranged from Miller to Cutoff Mountains, as was also reported
Sy fallister (1974). Ong’df thesg,.a.two-year-old ram, returned to the
‘ppwer_plaht a?eé in'mideugust but was béck in the Cooke Cify area by
mid¥September. | |

Tﬁe laréé pooled standard diametgr and average distance betﬁeen
v-sﬁccessive rélocatioqs for summer (Table 95 reflected migrational
B movgments'from spring to summer raﬂge.' Bighorns were widely scattered
during summer, Some animals remaiﬁed wifhin one mile of their winter
cen;ers of actiﬁity while_others migrated moré thaq twenty miles.
Similar patterns of'suﬁmef dispersal were described by Smitﬁ (1954)

: aﬁd Morgan (1976) for bighorn sheep in Idaho. The migration route of

" over twenty miles from winter to summer range was similar to that found
By Morgan.(1§70), but much longer than that fepérted by Couey (1950)
of Eri¢kson (1972). . ‘ | |

Mature rams could_not be locétéd during fhe summer of 1974 and

apparently did not use the area in which they were observed by

‘»w Pallister (1974) during 1973.
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Fall. — Marked sheep were only rarely observed during fall.
Bighorns which spent the summer in the West Rosebud drainage apparently
driftéd away from the Myétic Lake power plant in late August to use
séveral basins located portﬁ and west of Island and Silver Lakes as
well as\thé Big.Mogntain and Little.Park areaé (R. Sfoﬁeberg pers.
A-éomm.). |

k Sh?ep summeriﬁg in_fhe Cooke City are; Qtilizéd the same range
until mid-October. By early ﬁovembef these animals were seen in the
'vicinity of Goosé Lake (R. Stqneberg pers. comm,) and shortly thereafter

were tracked to the Island Lake area (J. Denton pers. comm.).

Sfillﬁatér Areav>

Wintér. — Dﬁring winter, Stillwater bigﬁorns concentrated on the
two équare mile ﬁintér range nearrthe Beargoofh Raﬁch. No bighorns
wefe seen northAof:the'Mouat‘Mine of'south of the rocky reef above the
‘W6od5ine Trail Heéd.

Thébpoolea sténdard diamefer of 0.78 miles for the winter period
on the Stillwater (Table 9) was much smaller than that on the West
Rosebud and those reported‘by Erickson (1972). As suggested by
Péllister'(1974) this was probably due to the small size of the
Stiliwater wintér rgnge.r The averagé distance betwgen consecﬁtive
‘relocatiops was only 0.37 ﬁiles, ﬁuch less than rep&rted by ﬁrickson
(1972) gnd Morgan (197@)._ Throughout the winter thebaverage maximum

' disténce'from the individual winter range centers of activity was 1.03
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miles; similar to that on the West Rosebud.

Spring. — Bighorns occupied the same area in spring as they had
throughout ;he winter.

Thé pooled staﬁdéf& diametéf of 0.93 miles waébslightly.larger
than that ob;erVed'in the winter. The éveraée_disfance between con-
'secutive.reiqcations increased to 0.50 miles indicating that the big-
hbrns maylﬁe moving fértﬁer in responée to liéhter snow cqnditions.

o Range Use:
Use.of‘Habifét‘Types ,
o ‘Thé monthlyband.seasonai diétributioné of bighorns aécording to
habitét types‘for fhg West Rosebud ahd~Stillwatér are given in Tables
10 éﬁd 11, respecfiﬁely. Because rams generally occupied-thé‘same
:habitaf'typés as ewéé:aﬁd lambs; data for all sex and agerclasées of
bbighorns were Céﬁbihed.‘

West Rosebud Area

‘Wiﬁter (January-April). — The Carex/Podi h.t.lon thegalpine‘
plateau was the siﬁgle'most important type in use by bighorns through-
out ﬁhe:winter (Table 10). Uéage of this type wés greatly under-_
'estima;ed because of my inability to oﬁserve it regularly. The Artr
éubtype (Pipo/Feid_h.t.) ranked second, though ac;ualruse was light
or only occasional uhtii Apfil, when usage gradually increased as the

sheep‘moved:down from.thn alpine plateéu. This movement coincided with



Table 10. Percent of 1,343 observations of bighorn sheep of the West Rosebud herd in various
habitat types by month and season. o

A June June

Jan. Feb, Mar. Apr. Winter May 1-14 Spring 15-30 July Aug. Summer Sept..' Oct., Nov, Fall

Sample Size 34 29 37 109 209 306 284 590 167 148 . 42 357 - 17 45 65 187
Carex/Podi h.t. 59 79 100 31 55 33 2 14 3 4 88 47

Rock Subtype 9 ' 10 7 2 29 9 14 52 56 5 36
Abla/Vase h.t. 43 | 5 ' |

Rock Subtype 11 4
Abla/Vagl h.t.

Rock Subtype 29 41 35 96 27 17 SA 6 2
Pial/Aemi h.t. 29 3 13 3

Rock Subtype 12 27 11
Pipo/Feid h.t. 3 2 3 .

Rock Su!;type ‘ 4 2 3 2 1

Aptr/Subtype 2 s6 37 56 39 48

Artr/Burn Phase 8 12 10 2 1

Artr/Rock Phase k] 1

3 2

Poa /rrifoh.t.



Table 11.

Percéht of 3,920 observations of bighorn

habitat types by month and season.

sheep 6f the Stillwater herd in various

. L o . Spring‘
January February - March April . Winter (May)
. . <3l' >3ll . ) <3l| >3ll <3“ >3|I <3“ >3" . <3“ >3" . <3|I >3" .

: Total Snow Snow _ Total Snow Snmow  Total Snow Snow  Total Snow Snow Total Snow Snow _Total Snow Snow
Sample Size 878 542 336 771 0588 T 183 707 538 169 841 699 - '142- -3,197 2,367 830 700 604 96

'Feid/Aésp h.t. 26 26 21 ‘2 25 8 .20 26 - 34 38 : 14 25 29  13% 27 31 -

Grazed Subtype ° 13 10 19 2,26 29 16 14 18 - 30 34 13 21 26 13% 12 14 -

Psme/Agsp h.t.

Ritr Subtype - 19 23 13 21 14 46 32 21 65 22 17 46 23 18 36 36 38 27
Artp Subtype 2 22 28 8 10 - 6 8 1 5 . 125 11 10 16 6 3 2
~Rock Subtype 14 11 18 13 17 - 19 15 33 v 9 10 3 14 13 15 8 8 4
Ag8p Subtype 2 3 - ‘11 5 31 9 12 - Tr Tr < 5 5. 17 11 6 48

3 5 1 - - - T2 T 1 - - - 17 1 T - - -

Peme/Feid h.t.

!Does not include 23 bighorns observed in June on unclassified habitat

2Trace = (Tr):

less than 0.5 percent.

*Difference in habitat use at these snow depths significant (p < .0l).

types, which arevinclu&ed in other tables.

- =he-
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sharp increases in snon depths on the plateau folloning late winter and
early spring storms.

The rock outcrop subtype (C&rex/Podi h.t.) provided important
iescape cover for the bighorns on the alpinevplateaus.{ As usage of the
4Artr_subtype (Pipo/Feid h.t.)»increased in latelwinter,'the Pico subtype .
(Pipo/Feid h.t;l provided the primaryrescape cover.
| Spring (May 1- June 15); —_ From ‘May until early June the Arir
“subtype (P%pn/Fozd h. t ) was used most heavily (Table 10). ﬁse of the
rock outcrop subtype (Abla/VagZ “h.t.) gradually increased throughout
the spring as snow disappeared. By June”it was the most important type
used by bighorns. The rock outcrops appeared to provide both increased
'security and highly palatable and nutritious greenlforage in the new
-:grouth which appeared shortly after the snow melted from these steep
south exposures. The tendency of sheep to follow the snowline to
higher elevations was also reported by Smith (1954)

‘Summer (June 15 - August 31). — By June 15, pregnant ewes began
to move into the most rugged areas of the rock outcrop subtypes of the
Abla/VagZ and Curex/Pbdi h.t. for lambing (Table 10). These areas
mere characterized by nearly vertical rock walls broken occasionally
by small terraces which provided the ewe with forage during her period
'iofrisolation. Usage of similar areas by bighorn ewes during lambing
" has been described by Couey (1950); Smith (1954), Pitzman (1970), and

Geist (1971).‘-Ewes and lambs were later joined by barren adult ewes
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and yearlings. Most of these bighorns apparently continued to occupy
_ and use the less rugged portions of these subtypes throughout the summer
and early fall. | |
| Some ewes and lambs, as well as yeariings of both‘sexes and two-
year-old rams, migrated to the Cooke City area. - This group appeared
!to use the Carex/Podz h.t. along with its. rock outcrop subtype almost
vexclusively through July.‘ Although»the C&rex/Podt h.t. also occurred
.in_the West Rosebud drainage, areas included in this type provided very
| iittle'escape cover as compared to areas around Cooke City where‘Carex/ ’
dPodL sites were 1nterspersed with substant1a1 amounts of escape terrain‘
required by bighorns with young lambs. The 1mportance of interspersion
" of rocky terrain with varidushhabitat types in the distributron of.big-
horns in the Sun River area of Montana was discussed by Erickson (1972).
Use of the Chrex/Podt h t. declined sharply during August as sheep
in the vicinity of Cooke City moved from the alpine plateaus to use
the suhalpine'AbZd/Vasc and Pidl/ﬁcmi h;t.'s..This.shift followed
dessication of the alpine plants in late July and early August, and
- enabled the animal to continue to obtain succulent and highly nutri-
-tious forage‘(Klein 1965, Hebert 1973) from the more mesic subalpine
'areas. " Similar movements have been described by Picton (1960) for

'elk (Cervus canadensis), and by Mealey (1975) for grizzly bears (Ursus

arctos).
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Fall (Septembef - November). — In September, bighorns in the
Cooke City area resumed heavy usage of the Carex/Podi h.t. and its rock
~outcrop subtype, though the subalpine Pial/Acmi h.t. was also used
(Table iO). Usage of thevCarex/Podi type ﬁay have been 1nf1ﬁenced by |
a fall "gréen-up" or-resumption of growth ofvsome alpine plants. |

The Cafeé/Podi h;t. and its fock dutcfop subt&pe continued to be
most imbortént in use by bighorns during October and November. Mostv‘

- bighorns observea ih October were using the rock outcrop_suﬁtype; Dur-
'ing Iatg Oétober, those bighorns which had spent the summer in the‘
Cooke City area feturned to the West ﬁosebud. B&»mid-November, these
éheép a3<we11 as those which had suﬁmered iﬁ the area were using
characteristig Qiptef habitats. .Rock odtcrbps were ;arely used after

this time except as escape terrain.

'Stiliﬁétéf‘Aréa‘

Winter; -.The Feid/Agsp ﬁ.t., including its graied‘phase, and.the
Rhtr subtype (Psme/ﬂgsp h.t.) were uséd host heaQily during this périod
(Tabie‘ll). -Cﬂaracteristically; the bighofns bedded in the Rhtr or
_ roék outcroﬁ sﬁbtjpes on the valley slopes, fed for up to an hour dur-
ing early mofniﬁg in the geﬁeral vicinify of the bedding area, then
moved down to the Feid/Agsp h.t. in the valley boftomvwhere their
feeding dsualiy wés éoncentré;ed on the grased phase. Toward evening
thevanimélé gradually‘moved back up into thethtr suthpé,‘fed for one

to two hours, then bedded for the night.
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During heavy snowstorms, or when three inches or more snow was
present on the winter range, use of the Feid/Agsp h.t, declined signi-
ficantly (Table 11). Use of the Rhtr and Artr subtyﬁes (Psﬁe/Agsp h.t.)
increased,_thqugh the change was not sigﬁificant; During heayy storms
the bigﬁofné'generally either festricted themselves to the Rhtr subtypé
or mbved‘intoAtﬁe more sheltered rock outcrdp, Artr, and Agspvsubtypes
fPsme/Agsp h;t.) within the Stillwatgr caﬁyon.: Use of the canyon
habitat typés éppeéred to'incfease'ﬁith severity of'the weather.
| ‘The Pshe/Agspbh.t. and‘its rock outcrop subtype were most important
as escape'coVer.- . | H .

.The very.limited Psme/Feid h.t. was seldom used, while alpine
areas thch comprised the primary wihter range for the West Roéebud
herevndt_used. Pailister (1974) also found no ﬁse of alpine areas by
'the Stillwater'he;d. The alpine éreas adjoining the Stillwater winter
range Qere snow covered throughout the winter while little snow accumu-
- lated oﬁ_;hé Vailey flbor. The opposite was true of the West Rosebud_
area. 'From this, as well as selection of habitat typés, it apﬁeared
tﬁat bighdrns selected areas and/or habitat types where desirable
forége was available or could be obtained with minimal expendituré of
: ene:gy. Similar observations héve been reporfed by‘ofher investigators
(Geist 1971, Erickéon 1972).

Spring., — Habitatrusage during spriﬁg was generally similar to

winter, though the relative importancg of the grazed phase
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(Feid/Agsp h.t;) appeared to decline while use of the Rhtr subtype (Psme/
Agsp h.t.) increased (Table 11). Increased usage of the Rhtr stands
probably wés.related to the green-up of»major forage grasses on the
:éteeﬁiybslépihg sites as well éé greater availabilit& of iﬁportaht forbs.
Diffefences in use of'tﬁe v;rioﬁé habitat types in relatioh to

wéather gonditions'were similar to those described for winter.

Distribution of Bighorns According té Physical Characteristics of
Habitat ‘

The average eleﬁation of the West-Rosebudzﬁinter range waé over
9,000 fgét‘with bighorns commonly observed between 10,500 and 11,000 .
feet,(Téblé 12). Mést of the summer range was lower than the wintér
fange,vvérying from 6,600 to 10,500 feet. These'sheep used relatively
"  low élevatidﬁs oniyfin the spring, when the&vrangedAfrom 6,500.to
8,400 feét. Bighorns on the Stillwatér area ranged about 5,000 feet
lerr during winter;and nearlyvz,bOO feet lower duriﬁg fhe spring
(Taﬁle 13). |

In the ﬁest Rosebud, bighorns were predoﬁinantly observed on
south, southeast, and souﬁhwest exposures throughout the year
(Table 12), though this préference became less distinct during the
summer when all exposures were used; West exposures were relati§e1y
important during the wihtér period, alfhough these slopes appeared to
aééumulaté more Snow than‘éoutﬁérly expésed sites., Usgggrofﬁnortherly

- exposures increased sha;ply during August, probébly in relation to



Percent distribution of bighorn sheep obéervations’according to physical character-

100

Table 12.
istics of the habitat based on multiple observations of individuals of the West
Rosebud population.
Distance from Escape Cover . . Mean Elevation (in Feet)

<150 Yards 150+ Yards Exposure Degree Lower Upper Sample
Period - Total Bedded Feeding Total Bedded Feeding S SE SW N NE W E W Slope Mean - Extreme . Extreme Size
- January 100 - 100 0 - o “9l32 47 - 12 - « - 23 9,147 7,000 10,400 %
February © 100 - 100 0 - 0 7 21 41 - - - -3 12 9,728 6,900 10,600 29
March 100 - 100 0 - 0 .13 41 13 -3 =. - - 30 12 10,463 = 9,300 11,000 37
April 100 100 100 o 0 0 - 5 21 S 3 .3 - 12 27 8,304 6,800 . 10,500 109 g,\
Winter 100 100 100 0 0 0 5 452273 3 1 - 16 22 9,022 6,800 11,000 209 ?
May 9 100 95 4 0 5 - 8 ~ -6 - 10 - 40 7,230 6,500 7,400 306
June 1-142 95 100 95 5 0 5 - 61 3 1: 2 4 22 6 39 6,865 6,500 8,400 284
Spring? 96 100 95 4 0" 5 - 73 21 4 216 3 39 7,054 6,500 8,400 590
June 15-302 100 100 100 0 0 0 10 31 5 & - 21 10 17 51 7,683 6,700 10,000 167
July? 100 100 100 0 0 0 30 28 17 -2 5 1 17 - 43 9,268 6,600 10,500 148
August 100 100 100 0 0 0 3119 - - 43 7 - = 42 9,257 6,700 10,100 42
Summer 100 100 100 0 0 S0 21 28 9 4 7-11 11 8. 47 . 8,525 6,600 10,500 357
September 100 - 100 0 - 0 4 8 17 21 3 8 - - 25 9,944 9,000 10,400 773
October - - - - - - 29 -4 4 - - 22 40 42 - - - 45
November - - - - - - 37 42 8 2 ~-. 3 6 3 13 - - - 65
Fall 100 - 0 - 0 38 18 11 10 ! 4 7 11 25 9,944 . 9,000 10,400 1874

lPercentage of total observations for a particular month or season

2Data from June 1974 and 1975, and July 1974 and 1975 are combined.

3vean slope determination has a sample size of 75.

that occurred on a particular exposure.‘

YMean slope determination has a sample size of 185 and distance from escape cover determination has a sample size of 77.



Table 13. Percent distribution of bighorn sheep observations according to physical character-
' istics of the habitat based on multiple observations of individuals of the Stillwater

population,
Distance from Escape Cover B Mean Elevation (in Feet)

' <150 Yards 150+ Yards ‘ Exposure " Degree Lower Upper  Sample
Period Total Bedded Feeding Total Bedded Feeding S SE SW N NE NW E W Slope Mean Extreme  Extreme Size
January 4 h 61 ~ 100 59 39 - 0 - 41 Ai 88 - 2 1 - 3 1 28 5,334 5,000 6,250 878
February 52 87 49 " 48 13 751 17 76 - - 3 - 4 - 24 5,345 5,000 7,000 71
March 70 78 70 36 22 30 19 69 - - 8 - 4 T2 29 5,392 5,000 7,500 707. '
April : 43 100 37 57 0 63 12 85 - - .2 - = - 17 S,ZAi 5,000 - 6,000 841 EE
Winter 56 90 53 44 10 47 12 80 =~ 1 3 - 3 Trr ' 24 5,325 5,000 7,500 3,197
May - 70 94 67 30 6 33 8 90 - = 2 - - - 20 5,256 5.600 ‘ 6,250 700
June 1-15 100 - 100 0 . -I‘ 0 - 87 - - 15 - - - 39 - 5,659 . 5,620 6,000 23
Spring ‘ -71 94 468 29 6 - 32 . 8 )?Q;_;— - 2 - - - . Zi 5,269 - 5,000 6,250 723
September - - - - - - I; 90 - - e e - - 29 - o - 10
October - - - o - - 60 - - 40 - e - - 48 - - - 15
November - - - - - - 20 - - - - 9 - 37 - - - 63
Fall - - - - - - 26 60 - 7 ‘= -7 - 18 - - - 88

lPercentage of total observations for a particular month or seasbn that occurred on a particular exposure.

2Tr = trace: less than 0.5 percent of the total number of sheep observations occurring on an exposure during a month or season.
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feeding in the Abla/Vase and Pial/Aemi h.t.'s on mesic north slopes.
Similar use of north-fécing slopes by bighorns in late summér was
reported by Smith (1954). | |
v 6ver'90l§ef§ent of all sheep 6bser§ations on the Stillwater win;er
'and sﬁring rgﬁge were recorded on soﬁth and séutﬁeast facing slopes
(Table 135. Wérmer‘tempefatufes, togetﬁer witﬁ minimal accumulations
of snow, ﬁayvaécouht for‘fhe pfeferehée_(?allisfér 1974), thougﬁathééé.
exposureé'ﬁéfe also prefefredAduring the fall.’
| . The mean slope use& by bighorns on Fhe Stillwater range dqring
_ﬁiﬁter and spring vafied ffom 17 to»297degrees whilerthét use& by the
'West Rbseﬁud bighorns during the same period.ranged from 12 to 40
-degrees (T#bles'13 and 12). ﬁuch of the alpine wiﬂter range on.the
West Rosebud was relati&elyrievel, aﬁd slopes steeper thaﬁ about 20'
degrees were rérely qsed qntil tﬁe sheeb moved fo lower elevations and
slopes :aﬁgiﬁg from 30 to 60 degrees in Ap;il. The steepestrslopes
were used in late June.énd éarly Jﬁly when fhe pregnant ewes moved to
iambing aréas; This usagé of nearly 45 degree slopes continued through~
‘out:the summer. Progressively gentler slopes wére used during the fall
as bighorns returned to their alpine winter ranges.
Tﬁe importance of escape terrain to bighorns has been discussed
vsy‘Oideﬁeyér ét al. (1971), Erickson (1972), FrisinaA(1974) and
Pailisfer»(1974).‘ Pallister (1974) suggested that a stfdng affinity v

for escape cover may lessen as bighorns move onto winter range. My
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data seemed to confirm this only for the Stillwater wlnter range. Only
56 percent of all bighorns observed in that'area during winter were
. within 150 yards of escape terrain (Table 13). Sixty-six and 44 percent
| of all wintering bighorns observed by Erickson (1972) and Pallister
(1974), respectively, were within 150 yards of escape terrain.
Pallister s (1974) suggestion that use of open areas avay from cover
.was related mainly to a need to secure forage was supported by the

fact that bedding rarely occurred more than 150 yards from cover

(Table 13) Sinilar observations were reported by Oldemeyer et al.
(1971) |

‘In contrast, sheep on the West Rosebud .area appeared to be closely

associatedbwith escape terraln during all seasons (Table 12). However,
'the,wind-blownhareas most used by bighorns-in winter also occurred
o largely albng edges of the plateau ln close proklnlty to‘escape terrain

. or cover.

-Group Characteristics :

Mean group siaes appeared to.vary inversely with the security
levels, as‘determined by availability of escape cover, in the areas
used by bighorns (Tables 14? 15, and 16). Group sizes increased dra-
natlcally when bighorns were further than 150 yards from escape cover
(Tablebld).-_The difference in group size for areas over 150 yards from
escape cover as compared to areas less than 150 yards from cover was

'Ahighly significant'(p < .005) for the period January through May.
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" Table 14. Relationshis of mean bighorn sheep group size and distance

from escape cover by season on the Stillwater and West
Rosebud areas.

Stillwater . West Rosebud
Less than 150 or more Less than 150 or more
. 150 yards . yards to . 150 yards yards to
Season  to escape escape to escape escape
Winter 7.1/255'  14.7/95 . 4.0/ 52 -
Spring 7.9/ 62 8.5/25 - 3.8/149 13.0/2
© Summer - ‘ - 4.4/ 81 -

Fall ’ - R : 5.9/ 38 -

IMean group size/Number of groups observed.

Table 15 lists mean group sizes for bighorns observed in the
Stillwater'by habitat‘type and/or subtype. Types are listed in order
. of increasing thfesholds of security, except that the last two types
listed were seldom used by bighorns. .Groups sizes increased as the
apparent security level of the habitat types decreased, The largest
groups were observed on ﬁﬁe grazed phase of the Feid/Agsp'h.t. where

‘a much traveled road separated the sheep from escape cover.
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Table 15. Relationéhip of mean bighorn sheep group size and habitat

type occupation on the Stillwater area during winter and
spring, 1975. ‘ '

fHabifét Type of Subtype » Winter g Spring
: Gra;ed'Pﬁase Féid/Agsp h.t. : 20.2/331 o 29.0/ 3
Fe'v'z::d/'Agsp h.t. S 10».5/76  . 11.6/16
'Pémg/Agsp hote. ju o e -
Fhtr Subtype - 8.9/83  5.9/43
Artr Subtype ) 7.1/51 . 8.3/ 1
Rock Subtype . - 5.6/78 4.5/13
Agsp‘Subtypé - - - . '9_.49'/ 8
Péme/Feéd’h.f. - _  ) 4f1/ 8 -

IMean Group Size/Number of Groups Observed.

.Group si#es.were felatively small on the West Rosebud area duripg
all seasoné and in all habitat types (Téble 16). All habitat types
used by bigﬁo;qé iﬁ tﬁis aréa wére relativelyAsecure with éscape cover
iﬁ'clbse proximity.

' Siﬁila: relationships befween group size and the cover or escaﬁe
“value of veggtation usgd by wild qngulétes have been previously dis-

"cussed for bighorns {(Frisina 1574) and elk (Picton 1960);
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 Table 16. Relationship of mean bighorn sheep group size and habitat
type occupation by season on the West Rosebud area.

Habitat Type or Subtype . Winter - Spring  Summer Falll
Cavex/Podi h.t. - 4.8/242  5.0/10  6.2/14.
Rock Subtype 47/3° 5.6/ 9 7.6/ 9
Abla/Vase h.t. o . 18001
" Rock Subfype o o S - 16.0/ 1

Abla/VagZ‘h.f.'

Roqk‘Subtypeli SR ."‘ S v‘3,4/61V 3;6/57 . 4.0/ 1
_ Péai/Acmi h.t. AR o o 6.0/ 2 "_6.0/ 1
; RoékASubtype' | | 7 U i, 4.2/ S
Pipo/Feid h.t. ‘ B 3.0/ s
_Roék Suﬁﬁype A i _ S 2.2/ 8 o ¢  1.0/ 1
ArthSubtype' o 3.2/24 4.6/62 |
 :R6ck Phase | ‘ 3.6/ 1 |
Burn Pﬁésé : 1:'  R .'4.8/12' 4.0/ 1
Pba/Trifb h.t. : 3.3/ 3 V
overall | 4.0/52  3.9/151  4.4/81  6.0/31

Ipoes not include 7 groups in unclassified habitat types which were
included in Table 15

2Mean Group Size/Number of Groups Observed
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Food Habits
Thé’year long food habits of bighorn sheep in the West Rosebud

drainage were determined by examination of 36 feeding sites involving
25;597,ihsténcés Qf use (Taﬁle 17), and the cbntents of four rumens
(T;ble‘18);‘ Examination Qf 86 feeding sites involving 46,471.instanées
ofipéé (Table 19)'and the confentsrof‘two rumens (Table 18) iﬂdicated
_the winter and spring food habits éf the bighorns in the Stiilwater
area. Préference in@ices,»calculated as the ratio of éercentagé'use

oﬁ feeding sites in’a'habitag type to percehtage canopy-cerrage in
‘thétvtype (Peterson 1970),.were determined foriéli plants with greater
thén l;O'pefcént use (Tables 17 and 19). The‘larger the index number
for a‘given‘food item, the gféater the ﬁreferehce; Monthly summaries
of bighbrn féod habits for the West Rosebud and'Stiliwatef‘areas are

listed in Appendix Tables 39 and 40, resﬁectivély.

} Weéf Rosgbud_Area

Winter (March - April). — Three feeding‘sites Qere examined 6n
thé Carex/Podi h.t. on thé alpine ﬁlateau in mid-March and six on the
_ Artr suﬁtypg (Pipo/Feid h.t.) during April (Table 17).
Dried forbs cbmprise& two thirds of the plant use on the alpine
3 plétééd. Impértahtispecies included yellow avens éﬁd moss éiléne.

‘Sedgés and sheep_fescue (Festuca ovina) constituted most of the remain-

ing'use;:‘
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Table 17.

- » for each plant species used by bighorn sheep in greater than trace amounts in at
least one type during each season in the West Rosebud area. Trace (Tr) amounts are
less than 1.0 percent. Numbers of feeding sites examined and instances of use are
shown in parentheses. : :

Winter Spring Summer Fall
Pipe Do ‘Faid abla/ Zarex.’ Abla/ S larer.
Jerex/ Feid . drtr Artr/ Artr/ Vazl/ Poa/ Carex/ Podi/ Vagl/ Abla/. - Pial/ Carex/ Fodi/
© Podt Artr - Rock Burn Rock " Trifo Fodi Rock Rock - Vase Acmi Podi Rock
- (3) (6) (6) 1) (1) [¢) (1) 3) (1) 3) (1) 1) (%) (2)

. (2302) (6800)  (6550) (1299) (1610) (2206) (650) (640) (244) (3797) (526) . (460) (983) (530) .
Taxa! U P u P U P u P U P v P U | 4 v P v P U P u L4 v P v P v P
Grasses and 33.2/1.6 47.0/2.5 78.2/5.2 98.5/9.0 98.6/3.7. 58.7/5.3 87.8/2.3 44.5/2.3 32.0/1.5 71.175.5 47.9/1.9 24.8/1.6 174.9/- 94.9/-

Grass-like . - - .

Plants ) .

Azropyron canivum 7.9/2.6 :
Agropyron acsribneri . . ' 1.7/~ 2.4/2.4  1.0/- 11.1/-
Agropyron spteat.m 4.4/0.9 27.5/6.9 18.9/9.5 16.9/4.2 22.6/7.5 12.9/6.4 o .
Azropyron spp. Tr/- Tr/- 1.1/~ 6.2/~
Agrestie 8ccira - . ’ 1.6/0.8 .
Zarex spp. 28.5/1.6 11.5/5.8 12.0/4.0 4.2/33.9 12.4/6.2 10.2/1.0 © 2.5/2.5 25.0/8.3 28,5/2.8 Te/~ 39.1/-
Daotylie o : : 6.0/1.5 . : .
Flomemita

Deschampsia 3.2/0.8
© atropurpurea

11.9/11.9 19.8/- 37.7/-

16.9/5.6 19.3/3.9 54.2/18.1 6.2/2.1 1.2/-

Featuca ovina 4.6/1.5 . 3.6/8.9 Tr/- 1.6/~
Eeererosi:loa 14.2/2.4 17.6/5.9 21.2/3.5 81.7/16.3 1.1/~ .

X a spistasa 1.8/7.2 5.3/1.8 1.3/~ 3.3/7.5 1.1/~ 2.3/~
Zuaniz wahlenberyid 3.2/3.2 . .
Pra spp. Tr/- 16.3/5.4 81.8/2.5 13.4/2.7.29.5/3.0 21.7/21.7 . 8.8/1.8 17.8/2.9 6.0/- 43.8/-
Forbs 66.8/1.7 12.7/0.9 21.7/1.6 Tr/- 1.4/0.1 11.6/3.9 12.2/0.2 55.5/1.2 61.9/1.6 13.0/2.2 31.6/1.3 75.2/1.7 24.9/- 5.1/-
ichillea ; Tr/- 2.2/0.3

riilefolium )

Ajoserie ¢lauca Te/- 1.7/4.5 27.4/9.1
Anemonre patens Tr/=- 1.3/2.8
Antenraria spp. 1.3/4.3 Te/- Te/-
Apocwnum andre- 1.4/2.1
saerifolium
. aguilegia flavescens 3.6/~
- dmmisa latifolia - : " 15.4/2.6
3.9/13.0 Te/- Tr/-

‘Mean percentages of use (U) and preference indices (P) by habitat type and/or subtype

-89;.



V_Table 17.

‘Cohtinued.

Winter

Summer

Fall

Carex/ -
Podi
(3
: (2302)
Taxa . U P

Pipe/
Feid/
Artp
6)
(6800)
u P

Pipo,/Feld

Spring

Artr/
Rock .
(6) (1)
(6550) (1299)
U P v " P

Artr

Poa/

™ifo

1)
(650)

Artr,

Burn
. (D)
(1610)

(3)
(2206)
U P 1+ P U P_.

" (640)

Sllal
- vagl/
Rock |

Jarex’
Poit)
Rock
(1) 3)
(244) (3797) (526)

U _P_U_ P u_p_tu P

‘abla/-
- Vase

Carex/
Fodi
(D

1 - .

"Plal/ Carex/

Aomi
(1)
(460)

Fodi
(4)
(983)

Y P U P

Carex/
Podi/

(
U

Rock

(2)

530)
P

Forbs (cont.)
Agter alpigenus
Agteraceae
Astragalus
vertlliflexus
Balaamerrhiza
eagittata
Castillega cusickii
Comandra wmbellata
Erigzeron spp.
.Fabacece .
Geun rogaii 62.1/1.8
Heuchera
eylindrica
Lloydia serotina
Luptnus uriento.a
-Mertensia a'pira
Oxyria digyna
Phlca hvod’l
Polygomem
bistortoides
Potentilla
divereifclia

Senecio cans
Senecio crassulus
Silere acaulis
Solidago
migsourienais
Trifoliwm parryl
rifoliwn spp.
Veronica
wormskjoldii

3.7/1.8

Unknown Tr/-

5.6/0.6

Te/=- ¢

2.2/7.3

Te/-

Tr/-b

6.5/37.1
Tr/~

Tr/- " Tef-
8.7/2.2

1.4/6.0

Tr/-

‘ r?/-

7.8/

~11.5/0.2

Tr/- Tr/-

17.8/3.6

Tr/-

15.3/2.2

8.6/15.3
1.3/0.6
7.2/3.6
1.6/0.8
Tr/-
32.4/39.9

" 2.5/

Tr/-
. 1.3/1.7

1.6/1.6 1.2/2.4 Te/-

1.1/0.3 Tr/~

4.8/14.4

4.3/6.1

26.6/4.4
2.1/2.1

Tr/- Tr/=-

2.5/0.8

1.1/1.8

34.1/3.8
2.2/1.1

L.1/0.1

1.3/20.8

4.1/9.4

Tr/-

2.2/~

13.8/-

5.7/~

2.3/-

Te/-

3.0/~

1.9/-

Te/-

;69;



Table 17. Continued

Winter Spring Fall
Pipo/ Pipo/Feid Abla/ Carex/ Abla / Carex/
Carex/ Feid/ Artr Artr/ Artr/ Vagl/ Poa, Carex/ Podi/ Vagl/ Abla/ Pial/ Carex/ Podi/
Podz Artr Rock Burn Rock Tri e Padi Rock Rock Vasn Aemi Podi Rock
3) (6) (6) (1) (1) (3) (1) 3) (1) (3) (1) (1) (4) (2)
(2302) (6800) (6550) (1299) (1610) (2206) (650) (640) (244) (3797) (526) (460) (983) (530)
Taxa U E L G U P u P U P u P U | i P u -y P U P U Py 4 U P
Shrubs 40.3/1.3 Tr/- Tr/- 29.7/1.4 6.1/2.0 16.0/0.5 20.5/0.8
Arotcataphylos 1.4/0.7
wa-ures
Artemiaia 39.2/1.2 Tr/- 3.1/~
tridentata
s s Lo o 1.0/0.1
glandulillora
Physocarpus 5.0/0.2 4.6/1.5
Prue virginiana 1.1/17.6 Tr/- 18.5/~- 2.9/1.0 |
Ribes setosum 3.1/~ Te/- ~
Rosa acicularis 5.3/5.3 ?
Salix spp. 6.1/6.1 Tr/- ’
Vaceiniwm scoparium 19.4/2.2
raxa not appearing in this table hecause of utilization in only trace amounts but of possible local importance included: All{wm spp., Cerastium

arvense, Dodecatheon pauciflorur, Lilaceae.




Table 18. Mean volume percen!age of each plant taxon and forage class which occurred in bighorn

sheep rumen samples collected in fall, winter, and spring since 1972 for the West

Rosebud and Stillwater areas.

Trace (Ir): amounts are less than 1, 0 percent.
»of samples are shown in parentheses. ' '

Numbers

West Rosebud : Stillwater
Fall Winter " Spring . Winter
: (1) Q) - (2) - (2)

Taxa November 19741 April 1975 May 1973 and 1974 1973

Poacece & Cyperaceae 85 99 72 77

Forbs ‘ 2 " Tr 3 - 16
Antennaria spp. 1. ‘ 6
" Artemisia frigida 9 \
Artemigia ludovieiana Tr ~
Cerastium arvense Tr Tr '
Chrysopsis villosa ' Tr

Fabaceae 1

Heuchera cylindrica ' 2

Phlox hoodii 1

Unknown Forbs 1 Tr

Shrubs 11 1 25 5
Arctostaphylos uva-ursi - 1

Artemisia tridentata 4 1 1

Berberis repens ' 1 1
Penstemon fryticosus 14 -

Physocarpus .malvaceus 5

Pinus contorta 3 1
Pseudotsuga menziesit : Tr

Unknown Browse 7 1 2
Selaginella densa Tr Tr

Unknown 2 : 1

ICollection dates



Mosses Tr

!raxa not appearing in this table because of utilization in only trace amounts but of possible local importance included: Agroetis scabra, Bromea tector.:,

fiymi@ canadenais, Phles: prateneis, erellata, Trapopogon

“oman.ira

7

ilwt .

Table 19. Mean percentages of use (U) and preference indices (P) by habitat type and/or subtype
for each plant species used by bighorn sheep in greater than trace amounts in at
least one type during winter and spring,1975, in the Stillwater area. Trace (Tr)
amounts are less than 1.0 percent. Numbers of feeding sites examined and instances

Ty of use are shown in parentheses.

N e e Spri
T - c/Azep Fare Potr/Saliz — FTgiijAger e E.éa"e,‘fi:arv
Grazed Ungrazed FZhtr Apnep Rock ar Faid Climax Tvla CGrazed Ungrazed Zhtr Artr Agsp
(10) (15) (14) (8) (10) (2) 3) (1) (3) (2) (5) (4) (2) (1)
$ (2662) (7050) (9873) (6997) (5800) (749) (1296) (802) (1483) (779) (3386) (3359) (1178) (1057)
Ta '<.3 d v P v P v P v P U P v P v P v P A P v P v v P v & v P
Grasses and
0.9/0.3 47.5/1.2 70.0/1.3 35.1/1.2 33.5/%.4 71.7/1.7 S*,9/1.5 91.6/2.0 100/1.0 92.8/- 96.2/- 82.2/- 66.0/- 51.3/-
™ L= 3.910.5 19.3/1.6" 31.1/1.7 ' 21.1/7.0 " 35.8/1.3 25.8(1.7 4.0/- 55.7/- 52.2/- 65.6/- 51.0/-
1.8/4.8 Tr /- 1.2/0.6 1.5/8.0 ™ - J=_Te {=
1.1/0.2 4.8/1.6 3.5/0.9 Tr /- 3.0/12.0 6.0/2.0 10.2/1.5 B81.0/5.1 1.7/~ 3.2/~ 6.7/- Tr /-
1.0/~
1.7/0.8 16.6/1.0 13.5/6.8 T [~ 1.6/1.8 4.5/0.4 Tr /- 6.5/- Tr /-
Tt /- 3.0/~
1.9/1.9 1.6/1.6 Tr /- Te /- 3.3/1.6 10.7/~ 8.6/~ Tr /= ™ /-
4.7/0.3 15.7/1.6 28.7/1.0 3.3/~ 8.4/~ " /- T /- 8.0/4.0 13.5/~ 76.0/- 22.0/- 21.6/-
Tr /- 2.0/5.3 23123 Tr /- 25.1/6.3 3.3/~
iR ia 85.5/0.9

Unknown T /- Tr /- T~ ) Tr /= T /- 2.0/~

Forbs 83.7/2.7 27:1/1.8 5.6/1.1 1.3/0.3 3.5/8.0 8.0/1.0 46.9/3.6 1.4/0.3 7.2/- 3.0/~ 14.2/- 2.0/~ 1.2/~

' ] 1.00s "t s T8 n e da

11.3/1.9 3.2/4.8 Tr /- Tr . fm T /- Tc /- T /- b S DR A
1.6/~
3.0/1.5 Tr /- Tc /- 1.7/1.9
19.2/2.4 10.9/5.4 3.5/1.8 Tr /- 5.7/2.8 40.4/8.1 T /= 2.1/- T /=
Tr /- T /- Tr /- 1.0/1.0 2.5/20.0 2.3/36.8 Tr /- T /- T /-
1.2/0.6 Tr /- T /- 5.5/~
T /- ™ /- Tc /- 4.1/ Tr /- Tr /=
b o A L 1.2/1.2
49.3/71.0 9.2/4.,6 Te /- 1:2/1.6 1.8/- Tr /-
1.4/-
6.3/0.8 25.3/8.4 24.4/1.7 63.6/2.4 63,0/5.7 20.3/40.6 3.4/0.8 T /- 3.6/~ 31.9/- 47.5/-
10.4/22.0 12.3/17.7 19.2/0.9 7.6/3.8 2.9/46.4 T /- 7.4/- 1.2/~
Tr /- 2.4/-
Tr /=
1.0/~
14.5/29.0 8.3/8.3 24.1/24.1 30.6/30.6 12.4/~- 2.5/~ 1.4/~ 2.5/~
8.8/8.8
6.3/1.3 T /= 3.1/0.3 19.9/6.6 13.2/6.6 4.9/~
8 cerew Tr /- Tr /= 4.9/- 43.8/-
* SpP. 2.4/0.6
Iy e Te /= 18.3/-
/= T /- Tr /- Te /- 3.6/0.4
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High utilization of forbs during winter, as observed on the alpine
plateau, may be unusual for bighorn sheep. Other investigators have
reported use of forbs ranging from four‘to'Zl percent during winter.
(Sugden 1961 Schallenberger 1966, Constan 1972 Morgan 1970, Todd 1975)
The difference could reflect the limited availability of forage plants
on the alpine plateaus, especially in late winter. Pallister (1974)
reported_that forbs comprised only two percent of the plant use at one
bighorn_feeding site on the West Rosebud uinter range in December,
1973. General;obserrations in the area of feeding sites on the plateau

indicated very little'standing vegetation at.the time my data were
obtained in March, 1975. Lovaas (1958) found increasing use of forbs
by mule deer as browse species were depleted on winter'range.

| When the bighorns migrated down-from_the alpine plateaus in late
winter,’grasses‘(47 percent of the total use at feeding sites)band
shrubs (40 percent of the recorded use) became the most important
sources of forage in the heavily used Artr subtype (Pipo/Feid h.t.).
| Grass usage consisted mainly of new green leaves of king spikefescue
and Idaho fescue. Sedges were also important. Big sagebrush leaves
‘were used extensively,.especially during periods of heavy SNOW.

Arrowleaf balsamroot and fringed sagewort were the only important
forbs, with the 1atter having a preference index of 13. Hood's phlox

received less usage but had a preference index of 7.3.
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The one winter rumen sample examined, from a bighorn using the
Artr subtype, contained 99 percent grasses and grass-like plants and
only one percent big sagebrush (Table 18)

Spring (May 1 - June 15). ——Throughout the spring grasses and_-
bgrass like plants were utilized most heavily in all habitat types

(Table 17).  Bluebunch wheatgrass,'sedges, Idaho fescue, and king’i
spikefescue were highly preferred in nearly all types in which they
,occurred.. Bluegrasses were important on the rock outcrop subtype
:Av.(AbZa/VagZ h.t.) and the Poa/Tr"Lfo h.t. Bastard toadfla_x’ (Comandra
R wnbeZ.Zata), silvery lupine and roundleaved allumroot (Heuchera cylindrica) -
were important forbs; Shrubs.were important only'on'the rock outcrop
snbtype CAbZa/V&gZ h,t.) where leaves of chohecherry and ninebark were
utilized. | | | '

The two-rumen samples, collected from bighorns using the rock
outcrop subtype CAbia/V&gZ h.t.) during spring in 1973 and 1974
‘(Table 18) indicated greater usage of grass and less use of forbs than
feeding site examinations in 1975. This may have been due to the lack
of forbs on the area in May, 1975, when cold weather apparently
suppressed forb produetion.'

Summer (June 15 - August 31) — Forbs were the most important
forage used during summer in three of the five habitat types sampled
(Table 17) The most important species included false dandelion

| (Agoserts gZauca), arnica, milkvetch CAstragaZus vextllzflexus),_
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hairy Indian paintbrush (Castillega cusickii), fleabane, alpine 1lily,
moss silene and Parry's clover. Grasses, including bluebunch wheat-
'grass, tufted hairgrass, and bluegrasses ranked second for use overall
"and were most important on the rock outcrop Subtype CAbZa/VagZ h.t.)

. and<the Abla/Vasc h.t. Bluegrasses appeared to be highly preferred in
“all types.' Sedges were also preferred Shrubs were important only on
the rock outcrop subtype (Abla/Vagl h.t.) where prickly rose, ninebark,
v'and chokecherry were utilized, and on the Abla/V&sc h.t. where low red |

huckleberry was of some impqrtance. Priekly rose and low red huckle-

lberry were especially preferred (Table 17). Pallister (1974) reported

g ,much higher utilization of both forbs and browse during the summer .,

. Fall (September-November) - The most important forage class in

~ the fall was grasses (Table 17). Tufted hairgrass, bluegrasses,
spreading wheatgrass and'sedges were the most important species.  Forbs
were utilized only on the Garer/Podi h.t. with yellow avens and silvery
lupine‘being-most important. Shrubs.were‘hot important in the areas
sampled; One rumen sample (Table 18),‘collected in November, showed
higher usage of shrubs than'occurred at feeding sites. Pallister

i

(1974) reported similar shrub usage but lower utilization of forbs

during the fall.

Stillﬁater Area 
; WinterA(December-April). - QOver the winter, utilization ef

grasses, forbs and shrubs averaged 50.0, 15.4 and 34.4 pereent,



~76-
respectively, though use varied somewhat by habitat type and/or
subtype (Tablé 19).

'Grasses were most important in the Feid/Agsp h.ﬁ., Rhtr and Agsp
subtypes (Psme/Agsp h;t.), Psme/Feid h.t. and the Potr/Saliz h.t. with
its Tyla subﬁype;’ Bluebunch wheatgrass was preferred and heavily used
onvthe Rhtr.éﬁd Agspbsubtypes and  the Psme/Feid h.t., but was seldom
used Qh the Feid/Agsp h.t. Sedges also were important and preferred
in these types. Blpegrasses were vefy important on the Rhtr subtype
.apd the Feid/Agsp h.t. where swales maintaiﬂed at least'someAgreen
f&;age throughout the winter. The lo§ preferehce index for bluégrass
‘ih the Rhtr Subtype (Table 19) reflected the abundance of bluegrass in
. these sw%lés wheré canopy coverage transecté were génerally placed
rather‘thaﬁ a lack §f~preference. Idaho fescue was also important and
préférréd in the Rhtr subtype and the Feid/Agsp h.t., though most of
the usage did ﬁot occufiunfilAthe green-up in March. Usage éf grasses
and grass-like plants in the Potr/Salix h.t. was generally limited to
sedges and Bluegrassgs, while green common cattail shoots were heavily
used in the Tyla subtype.

Among these types, forbs were of major importance only on the Feid/
Agsp h.t. and the Psme/Feid h.t. Fringed sagewort was very important
on both qf these types and was highly preferred wherever it occurred.
Hood's phlox was élso heavily used and highly preferred on the Feid/

Agep h.t.. Shrub usage was high on the Feid/Agsp h.t. as well as the
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Rhtr and'Agsp subtypes. Big éageb;ush and chokecherry were heavily
utilizea and highly préferred with lesser use on skunkbush sumac.

Forbs dominated the bighorn diet only on the grazed phase of the
Feid/Agsp_h.t. Hood's phiox, fringed éageﬁort énd pussytoeé wefe
importapt,and highly preferred; pqssibly be;ause fﬁey remained somewhat
: greén through0qt fhe Qinter.' Bluegrasses were also important, while
skunkﬁush'sumaé was used during storms. Since bighorns selectively
fed on this type throughout the winter, forbs probably comprised a
gréater.partvof their total diet fhan indicated by the péoled datavffom
all habitat types. Several obserﬁers'havé reported that fringed sage-
worf aépeared to #e a highly important forage species for’bighorns
. (Spencgr 1943, Sugden 1961, Schallenbe?ger 1966, éonstan 1972; Cooperf »
rider‘1969; Todd 1975). Hood's phlox has not previously beeniconsidered
a major foragé species:though it appeared to be nearly a;>important as
ffiﬁgéd sagewért in ﬁﬁe Stillwater.

Shrubs wefe ﬁhé most important.forage‘class used by bighofns on the
Aftr and rock outcfbp subtypes (Psme/Agsp h.t.’. Big sagebrush,
chokecherry, and skunkbush sumac were the most important browse species
QithAthe latter two being highly preferred. Douglas fir was also used
' on the réck ouﬁcrop'subtype. ~Bluebunch wheatgrass was also importapt
on these sitgs. Forbs were relatively unimportant, with cudweed sage-
. wort Being used most often. On two occasions rams wére observed to

"eat lichen from rock faces.
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Two rumen samples, collected during the winter of 1973 showed a
high use of grasses and grass-like plants (Table 18). Forbs ranked
second, with fringed sagewort, pussytoes, and Hood's phlox being the
most important species. Browse was relatively unimportant with big
: sagebrush Oregon grape, and lodgepole pine being utilized.

'VSpring (May 1 - June'15). — Grasses dominated use at feeding sites
during the spring'uith shrubs second in importance.(Table 19). ﬁew
1eaves.of bluebunch wheatgrass were selected for in nearly all types.
Bluegrasses were heavily utiliaed on the Feid/Agsp h.t. and its grazed

, subtype aslwell as the Rhtr subtype (Psme/Agsp h.t.). ~Idaho fescue and
bjunegrass were important on theiFeid/Agsp h.t;. with the latter also
.important in the grazed phase. Shrub usage was high in the Artr and
: Agsp subtypes (Psme/Agsp h.t.) where new green leaves of common snow;
‘berry and squawgcurrant, respectively, were the most important species.
Big sagebrushband chokecherry were also utilized.

| ' Forbs were.important only on the Rhtr subtype with new shoots of
“arrowleaf balsamroot being heavily utilized.

During winter and spring, utilization of shrubs increased
dramatically.when snow depths exceeded ‘three inches (lable 20). The
change occurred in all habitat types, although the bighorns tended to
occupy sites with greater shrub availability during and immediately

rfollowing snowstorms.. Similar changes in food habits during heavy



Table 20. Relationship of snow conditidnsfto mean péfcentage forage class utilization by bighorn
sheep in each habitat type and/or subtype on.the Stillwater area.from January to June

975, ;
Grésses , : - _Forbs ' Shrubs
4 . 3 Inches o 3 Inches ' ~ .. 3 Inches
' S : , - <3 Inches or more - <3 Inches. or more " <3 Inches or more
- Habitat Type ‘ Snow Snow ~ Snow °  Snow ‘ ‘Snow Snow -
Feid/Agsp h.e. - 11.9 382 185 ' 19.7 3.7 42.1
‘Grazed Pﬁaée.‘ o - 36.0 - 3.5 - 64.0 ' 74.8 - - } 21.7
Péme/Agsp h.ﬁ. : : - " ‘ - ,'v ;' R | - f -,
Rhtr Subtype - 76.8 66.2 10.4 N V»z.é' ©12.8 30.9 ¥
Artr Subtype | 46.4 2.8 1.8 . 0.8 .  s1.8 | 69.4
Rock Subtype 35.9 8.7 5.1 L 0.3 590 71.0
Agsp Subtype e - ' 59.~? - 40 - - 36,2
Peme/Feid h.t.  Sn1. - 469 Lo - -
~T1bawmu¢hx. - N - 4‘ 4_'M‘-‘ -
Tyla Subtype '  97.6 | 100.0 - 0.7 | - 1.7 -

Total 63.2  46.2 16,0 9.3 20.8 44.5
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snow were reported for bighorns by Schallenberger (1966), and for elk

- by Rouse (1957).

Quan;ity:and Quality of.Winter'Range Fofage
Quantity of Fofagé Avéilablg
| ’ Standihg>§rops of forage plants uéed by bighornksheep; as measuréd
v a;‘the end bf the winter, on various habitat types and/or subtypes on
the stillwater aﬁd Wést Rosebud winter ranges are listed in Table 21.
Less fbrégelwds available per unit aféa qﬁ the important Carex/Podi h.t.
_énlthe Wesf Rosebud'apea‘tﬁaﬁ on any other type excepf thé rock outcrop
subtype (Psme/Agspbh.;;)‘in the‘Stillwater;_ Significantly less forage
Was.availébje'on the Carex/Podi h.t. than §n ﬁhe grazed phase of the
' Féid/Agsp h.t.(on~tﬂe Stillwater (p <».0001), théugﬁ the:diffefencé was
not significaht‘when_staﬁding crops on ali-types were testedbfogéther ]
‘usiﬁg a Bonfgrroni simplﬁaneoqs't-tes; (p % ;05) (Table 22). .
.Tptairavailabie forage cogld ﬁot be calculated for the Carex/Podi

h.t.vbecausé the‘percentage of that type which w;s available to big-
horns (areas blownvfree of snow) was not determined. However, winter
observations indicated thét Bighorns limited themselves to only a few
sﬁall areas on which the total amount of forage available could not
héve been large.r |

: Significantly mofe'forage was available to bighorns on the West

Rosebud as they moved down to the Artr subtype (Pipo/Feid h.t.) in the



Table 21. Standing crop of bighorn sheep forage species available at the end of the winter
- period, 1975, on Stillwater and West Rosebud habitat types. ' o

Standing Crop Standard. =  Estimated Area Total Available
i _ “(1bs./acre) Deviation of Habitat Type Forage (1lbs.)
Habitat Type : : . (acres) S
- Stillwater . - : A :
‘Feid/Agsp h.t. - 1,371 941 120 - 164,520
 Grazed Phase 598 a1 80 47,840
Psme/Agsp hi t. ) - . - - ' S
" Rhtr Subtype | 1,450 892 160 - - 232,000
Artr Subtype 1,323 1,060 . 50 5 66,150 :
Rock Subtype 203 473 400 117,200 =
Agsp Subtype 651 417 s 3,255
Psme/Feid h.t. 1,025 456 15 | 15,375
Total | o 830 646,340
West Rosebud |
- Carex/Podi h.t. 301 158 - -
" Pipo/Feid h.t. - - - -
Artr Subtype 1,346 934 530 713,380
| ' 5304 713,380+

Total




Table 22. Differences of standing crops (1bs./acre) of bighorn forage species available during

March and April, 1075, on Stillwater and West Rosebud habitat types

_Psme/ Feid/

—C&?e@/ - Psme/

v Psme/ FeidV‘ ~ Pipo/ Psmé/‘-. Psme/ ;
Habitat - Agsp/ Agsp = Feid/ Agsp/ Feid =~ Agep/ Agsp/ Podt Agsp/
" Type . - Rhtr . Artr Artr . Agsp  Grazed ~ Rock
Psme/Agep 1,1571%  1,078% . 1,053*%  1,030%  732% - 358 305 8 0
Rock Subtype . ' : )
Carex/Podi 1,149%  1,070% 1,045%  1,022%  724% 350 297 0O
' Feid/Agsp - 852+ 773% 748% 725% . 427 53 -0 |
Grazed : ' &
- Psme/Agsp/ | 799% 720%  695% 672% 374 0
QSP : o ' ' - v
" Peme/Feid 425 346 321 . 298 0
Psme/Agep/ 127 48 23 .. 0. '
Artr :
Pipo/Feid/ 104 25 0
Artr
Feid/Agsp 79 0
Psme/Agsp/ 0
Rhtr ‘ '

TTndicates difference in standing crop Between the‘thr subtype (PSme/ﬂgsp h.t.) and the rock

subtype (Psme/Agsp h.t.) 1is 1,157 lbs./acre

*Difference is significant (p < .05) when tested using a simultaneous t-test based on the

Bonferroni t-table.
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spring than on the alpine plateaus (Table 22). Because of the large
areaicovered by this subtype, more total forage was available here
. than on the entire Stillwater winter range.
‘i'Thevmuch‘greater amount of forage’available.on the Feid/Agsp h.t.
. as compared with.the'grazed phase of that tjpe (Table 21) map be indica-
ftiue of the effect of heavy summer_and_fall grazing on availability of
forage for bighorns during'the following winter and spring.

Standing crops of bighorn forage plants on the various habitat
- types of the Stillwater area were generally larger than those reported
.by,Stelfox'(1974) for bighorn winter ranges in Waterton, Banff, and
‘Jasper National Parks.F'In the West-Rosebud, alpine plateaus supported
yless forage than ranges evaluated by Stelfox (1974) while the Artr sub-

type (Pzpo/Fetd h.t.) supported substantially more.

Quality of Auailable Eorage Plants

Mean‘mid-and—late-winter percentages of protein contained in najor
‘Bighorn‘foragevspeciesvon the Stillwater and West Rosebud areas are
" shown in Table 23 The alpine diet listed for the West Rosebud winter
‘range was a composite sample of all forage species used by bighorns
on the alpine winter range, with each species represented in approxi-
mately the same proportion as it occurred on the area. This approach
' iseemed justified because the bighorns heavily utilized all plants

occurring on the plateau.



_Table 23. .Mean percentage protein ‘content of major bighorn forage species from the Stillwater

' and West Rosebud areas. .

West Rosebud -

Stillwater
faxa »  Mid-Februerf VLafe-Apfil MidéMareh' 'Late-Aprii
Agropyron spicatum : _2.'2/4»,1 : 18.9/4 - -
Artemisia frig-;da ' 10.0/5 14.7/5 - 10.0/1
Artemfsia tridentata 8.6/4 10.0/4 10.0/i
Balsamorrhiéa sagitiate - - - 4.5/1
Carex spp. - - - 7.1/1
Festuca idahoensis - »v13.4/3 - | 6.8/1
Hesperochloa kingii - - - - ﬁ17.6/1
Phloz hoodii 7.8/2 - 8.4/2 - -
' Poa spp. 10.7/3 15.6/4 - -
Prﬁﬁus_virgiﬁiana 1 9.8/4 12.0/4 - -
ha;s trilobata 8.1/4 ' 9.0/4 - -
Alpine dief - - 6.5/5 -

1Mean percent protein/Number of sampies analyzed.

_{7 8—
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On the Stillwater winter range, protein levels in mid-February
were highest for bluegrasses, fringed sagewort, and chokecherry. Both
blueg;assesléﬁd ffinged sageworf remained somewhat green throughout
the winfér, while bighorns éelected only tﬁebmore nutritious terminal
buds (Bailéy 1967) of chdkechefry.'.Bluebunch wﬁeatgraés, one of ;he
lﬁost ihpoftant species,ih-thé bighorn's:diet, ﬂad.the lowest protein
levei’of any:speéies anquzed.

The increased protein éoptent‘fo? all species sampled'in iate April
reflected tﬁe.occprrence of new green grqwthAat that time. ﬁluebunch
wheatgrgss, bluegrasées, fringed saggwort and Idaho fescue were partic- |
ula?ly nuttitioué.‘

During thé wintef, alpiﬁe vegétatioﬁ on the WesﬁlRosebud was
relatively‘ldw in protein as compared with most forége planté‘on the
Stiilwétér a;ea. Kleinik1965) and Hebert_(1973) found alpine_vegeta-
tion to be generally much higher in prdtein contenﬁ than vegetation
df lower éievatidns. Alpine veéetation has also been reported to
remain relativély nutritious throughout the winter (Tikhominov 1959,
Hebert 1973). However, Nichols (1974) suggested that alpine vegetation
which is dessicated and wind scoured proﬁably provides relatively
little nﬁtrition ;ompared'to vegetation which is sndwvcovered as was
apparently the\case(in studies of Tikhominov (1959) and ﬁebert (1973).

The late April samples from the West Rosebud were obtained from'

- lower elevational areas_used by bighorns at that time. Protein values
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were generally higher than for the alpine sample-in mid-March and
similar to thqse for samples.collected on the Stillwater area at the

same time.

Measures of Population Quality‘

vHorn growth (Wishart 1969"Geist-197l), lnngworm (Profostrongylus
sSpp- ) larvae output (Stelfox 1974), and duration of suckling (Geist
' 1971 Horejsi 1972) have all been suggested as measures of bighorn
Tpopulation quality and ultimately as measures of bighorn range quality.
-Some data regarding these factors were gathered from the West Rosebud

;andXStiilwater populations incidental to other stddies{
" Horn Crewth

| Annual horn growth and circumference at annual rings for all age
classes of rams, except lambs, nas generally greater for the Stillwater
than the West Rosebud herd (Table 24) Although sample sizes werebi
small, and these_differences were not significant, their consistancy
. suggested superior growth among rams in the Stillwater p0pn1ati0n.
Limited data on horn size among ewes indicated only slightly better
.vgrowth on the Stillwater range. Ewes 3.5 years old and older from that
area had a mean horn length of 9.54 inches and a mean basal.circumfer-
encekof 5.29 inchesvwhile these'measnrements averaged only 9.25 and
5;23 inches, respectinely, amdng West Rosebud ewes. Sample sizes for

_ Stillwater and West Rosebud ewes were 7 and 8, respectively.



Mean 1ength of annual horn growth. segments and mean circumference at annual rings

‘Table 24.
' of bighorn rams from the West Rosebud and Stillwater populations.
Lamb  Yrlg.  2-Yr.- 3-Yr.-  4-Yr.- 5-Yr.- 6-Yr.- 7-Yr.- 8-Yr.-
f ' o . 01d 0ld 0ld 014 . old 0ld. 01d
Horn Growth Growth Growth - Growth Growth Growth Growth Growth Growth Growth
Lengﬁh ‘ s _ ‘ v ’
West Rosebud  3.2/6! 8.6/11 - 6.8/11 5.8/10 3.9/10 3.6/7 = 3.2/6 1.9/2 1.2/1
' : v ‘ ' o ‘ -
Stillwater 2.3/5 9.3/ 5 7.7/ 3 - 6.3/ 2 o
Circumferehce
at Annual Ring S ‘ o ‘
- 3.8/5 7.3/11 10‘5/11 12.6/10 13.6/10 13.5/7 14.0/6 14.4/2 14.0/1

‘West Rosebud
Stillvater 3.0/5 7.6/ 5  11.0/ 3 13.7/ 2

1Mean length of horn segment or mean circumference at annual ring in inches/Sample size.
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:Lungworvaarvae Output

Analysis of 47 fecal samples from the West Rosebud population and
104 samples from the Stillwater population showed a mean output of 20.02
(range 0 ;-170.9)‘and 5.55 (range 0 -7125)'1arvae per gram, respectively.
._.This difference was'highly significant (p < ;001).' Only 4.2 percent
of the West Rosebud samples were negative as compared with 8 7 percent
:of the Stillwater samples. The mean 1arval output for bighorns in the
West Rosebud during this study was similar to that observed in previous
 years, while that for the Stillwater was lower than reported earlier
K(Stoneberg l973, 1974).. The Stillwater count was also much lower than
‘had beenAreported by‘horrester and Senger (1964). Both populations
had'lover larval output than populations'studied in Canada'(Uhazy et‘al.
1973 Stelfox 1974) The larval output.from the-West Rosebud bighorns

. was similar to that found by Brown (1974) in the Thompson Falls area.

Duration of Suckling ?eriods

| Ten suckling periods were observed in the West Rosebud area on ‘
July 27, 1974. " The average'duration was 13.2 seconds. Horejsi (1972)
‘reported mean durations of 15.3 and l7.3 seconds for 11 and 107 suckling
' periods during'the'last two weeks_of July in 1969 and 1970, respective-
ly. He associated the short suckling periods for 1969 with poor,forage
' conditions while‘the longer suckling times occurred during a summer

with good forage conditions.
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On two occasions, West Rosebud lambs were observed suckling during
June nearly one year after birth. Stillwater lambs were observed

suckling no later than mid-February.

- . Lambing Season

- Most lambs appeared to be born during the last week of June and
early July on the West Rosebud area (Table 25), two to four weeks later
Vvthan reported for most other bighorn ranges.

vaservations of the behavior of ewe groups during June supported
this:conelusion, 'Pregnantveues have been'reported to isolate themselves
from other sheep:for more‘than a week prior to lambing (Geist 1971).
In 1975; 72 percent oflthé estimated adult eue_population on the West
Rosebud was observed on Junev23. _Only'five percent‘of these were
isoiated (Table 26), suégesting that a majority‘uere one weep»or more

from ianbing.' After June 23'the’number of ewes observed dropped
sharply as more ewes beeame isolated.

. Previous studies of sheep throughout the United States, Canada,
"and Alaska have generally reported lambing seasons occurring between

late Aprilvand mid-June (Sugden 1961, Blood 1963, Murie 1944, Nichols
1974, Geist 1971, Spencer 1943, Couey 1950, Smith 1954, Morgan 1970,
bMoser11962,'ﬁrown 1974). Honess and Frost (1942); and hishart (1958)
suggested that some lambs may be born as late as early to mid-July.

The only report of a peak lambing period similar to this study was by
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Table 25. Estimated birth dates of newborn lambs observed on the West
Rosebud drainage during the early summers of 1974 and 1975.

Date of _ Number of o Estimated Birth
Observation - Lambs Observed. _ Date(s)
June 29, 1974 1 June 23 |
July 4, 1974 2 Last weék of June
June 23, 1975 1. June 23

~ June 24, 1975 1 | -

July 3, 1975 1 July 1

» 1 June 30

July 5, 1975

 Table 26. Progression of isolation of ewes prior to lambing in 1975
o on the West Rosebud drainage.

- Date’ * No. of Ewes Percent of Est. Percent of Fwes

Qf' S Observed - Ewe Population Observed’
Observation = : . Observed ’ In Isolation
June 3 . o 24 . : 86 0
June 12 28 1100 0
June 19 14 50 0
June 23 ' 20 72 5
June 26 16 | 57 6

~June 29 9 32 0
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'Cherniavski (1962), who found that snow sheep (Ovis nivicola) in north-
eastern Siberia»generaily lambed during the last ten days of June.
Variation.in lambing dates from area to area may be due to differ-~

.ences in climatic conditions, with lambs born later in areas subject
'to sevsre spring weather than in areas nith milder conditions
(Cherniavski 1962 Geist 1971) It seems doubtful that climatic condi-
_tions in the West Rosebud area are sufficiently severe to set back lamb-
ing two to four weeks._

| 'The lambing.season of the Stillwater bighorns could not Be deter-
~mined. Two foung lambs wsre seen on June 28, 1974, and were thought to

be:more than one week old at that time (R. Stoneberg oers. comm.).
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Range Use and Food Habits of Other Ungulates

‘Mule Deer

The Aritr subtype {Pipo/Feid h.t.) appeared to receive the greatest
use‘by West‘Résebud mule'déer duriﬁg'winter and spring, though the'Pbtr/
Syal h.ﬁ. wgs also uéed ex;ensively (Table 27). Shrubs, primarily big
sagebrﬁsh, dominéted thehdiet durihg the winter period (Table 28).

Forb$ rankéd second, with grasses or grass-like plants only farely used.

. Table 27. Percent of 718 observations of mule deer in various habitat
T types during winter and spring 1975 in the West Rosebud area.

. g Sémple ' :
Season Size Pipo/Feid/Artr Potr/Syal Poa/Trifo
Winter 323 . .78 19
Spring 395 89 10

Use of grasses and forbs increased dramatically during the spring
- when they appeared to be of equal importance to shfubs. King spike-
fescue comprised most of the grass used, and shodting star (Dodecatheon

conjugans the major forb. Big sagebrush was the only shrub observed

‘to bé_used.



- Table 28. Mean percentage of use (U) and preference 1ndices (P) by habitat type and/or subtype
~of each plant species used by mule deer during winter and spring, 1975, in the Still-
water and West Rosebud areas. _ Trace (Tr) amounts are less than 0.5 percent. Numbers.
of feeding sites examined and instances of use are shown in parentheses.

-6~

Stillwater - ' West Rosebud
Winter . - Spring Winter Spring
Psme/Agsp - Psme/ . Pipo/ Pipo/
: ' , . Agsp/ Feid/ Feid/
Feid/Agsp Rhtr Arty Potr/Syal - Rhtr Artr Artr
(3) A7) 1) G Y () - (2). (3)
C - (768)  (6691) (1772) -(214) (165) (1161) (706)
Taxa - - . U P U P u . P u P U P -U. P U P
Grasses and Grass- : e : . :
like Plants 1.2/ 0.3 1.1/0.02 - 60.6/- 5.2/~ 32.2/-
Agropyron spicatum - Tr/ - . 38.8/- - 3.8/- 7.2/-
Carex spp. . T/ - - ' : Tr/-
Festuca idahoensis 0.7/ 0.04 ‘ : : : - 20.6/- Tr/- 2.0/~
Hesperochloa kingit ' o : B ' 0.7/- 22.7/-
Juncus balticus v , _ o Tr/-
Poa spp. 0.5/ 0.05 0.9/0.03 - ’ , 1.2/~
' Forbs 37.6/ 2.1  2.4/0.5 o 23.0/- .~ 8.9/- 32.6/-
Agoseris glauca v , - . I : ~ Tr/-
Allium spp. , 12,1/ 1.6/~
Anemone patens : : | S 0.7/-
Antennaria spp. 0.8/ 0.8 o Tr/-
Artemigia frigida 20.4/10.2 1.3/0.6 o 6.7/- -~ 6.5/- 1.8/-
Artemigia ludovieiana 1.0/ 1.0 Tr/ - ‘ S -
Balsamorrhiza 8.1/ 4.0 0.6/1.3 ’ 1.2/~
sagittata ) ' ‘ :
Cerastium arvense : = s 0.6/-" 0.7/-
Chrysopsis villosa 4.9/ 1.2 ' '
Claytonia lanceolota Tr/-
Delphiniwn bicolor 5.5/~
15.2/~

Dodecatheon conjugans



- Table 28. Continued.

"Stillwater’

West Rosebud

Rosa acicularis

~Winter Spring - Winter Spring
Psme/Agsp Psme/ - Pipo/ Pipo/
: - T Agsp/ Feid/  Feid/
‘Feid/Agsp Rhtr ~ Artr - Potr/Syal Rhtr .- Artr Artr
- @3) - Q) (1) (1) - (@2) (3)
(768) (6691) - (1772) (214) (165) - (1161) (706)
Taxa v P U P U .P U P U P U P U P
Forbs (cont.)
Erigeron spp. v Tr/-
Lilaceae 0.6/~
- Musineon - 1.8/-
. divaricatum : : K
- Phlox hoodii 2.3/ 1.2 Tr/ - : - 0.9/- 1.1/-
Unknown Tr/ - 3.0/- ' 3.3/-
Shrubs 61.2/20.4 96.5/ 6.9 100.0/3.8 100.0/5.3 16.4/- . 86.0/-  35.3/-
Artemisia 11.7/24.9 26.8/26.8 - 11.9/0.5 4.7/ - 75.7/- 35.3/-
tridentata ' : _ ‘ ‘ : :
Juniperus communisg Tr/ - 44,9/ - 1.6/~
Juniperus ‘ - 8.9/ -
horizontalis ’ :
Pinus flexilus v : ‘ - Tr/-
Populas tremuloides : 0.9/ 7.2 Tr/ - S
' Prunus virginiana 3.5/ 7.0 11.6/11.6 26.7/26.7 27.1/9.0 7.5/~
Pgseudotsuga C 14.5/ - 8.5/-
menziesit - ’ o . .
Rhus trilobata 46.0/ - 57.0/ 5.2 61.0/20.3 7.9/~
Ribes spp. . , Tr/ - 0.7/~
Tr/-

. —976-.
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Mule déer_on the Stillwatér‘winter range used the Rhtr and Artr
subtypes (Psmé/Agsp h.t.) heavily tﬁrqughout the winter (Table 29).
vDuring:spfing, use of ;he Feid/Agsp h.t. increasea substantially as
new groﬁth df‘fbfbs becémé ;vailabie.

‘Table 29. Percent of 1,656 observatiohs of mule deer in various habitat
‘ types during winter and spring, 1975, in the Stillwater area.

Sample Feid/Agsp Psme/Agsp Psme/ - Potr/- Potr/
Season  Size U* -G Rhtr Artr Rock Agsp Feid Syal Salix
Winter 1,272 17 2 47 25 1 & o~ 2
Spring 384 42 2 0 9 - 1 2 1
“Ungrazed.

2G_razed.

Bfowse, especially skunkbush sumac,'cbmprised the major portion
éf,fpods used by mulé deef on these tfpes during wigter (Table 28).
Forbs, iQCIuding fringed sagewort and arrowleaf balsamroot, wefe
important only on the Feid/Agsp h.t. Grass ugevwaé’insignificant.

‘The one feeding site éxamined during spring showed predohinate
use of grasses, especially bluebunch wheatgrass ;nd Idaho fescue.
Forbs used included wild onion (Allium spp."and fringed éageworﬁ.
Some browsing occurred onvDouglas fir énd skunkbﬁshlsumac.

.vﬁigﬁorné énd mule‘deér‘weré freqﬁently oBsefved feeding siée by

side. Possible édéial interéction was observed on only“six of 42
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éccaéions when4ﬁighorns and mule deer were within 50 yards of each

other; on these occasibns one or more deer ﬁoved'away from an area at
the appf@ach‘of bighorns. ‘In one éase, a three-yearfol§ bighorn ram
moved‘intd a émall feeding cfater being.used by an adult female mule
deer_ﬁhich imméd;éteiy 1eft the area. More often, the deer appeared

. to be somewhat more alert than usual when in the presence of sheep.

Mountain Goats
Mpuntain goaﬁs'wefe oBserved'primarily in the West Rosebud;

vohlyrfive were seen west of thg Stillwater River. Goats appeared to
prefer tﬁe Carex/Podi h.t. aﬁd\ité rock outcrop subtype during the
~winter and shmmerv(Table 30).'lL1ke bighérns, ﬁountain goats moved

déwn f:dm thg alpine plateaus dufing»ﬁay and early June to use the rock
<lou£cr§p suthpé C@bld/Vng h.t.). From these areas, they followed the
recéaihgv;nbwline_td ﬁhé highervéleQationé during laﬁe.Spring and early
vsummér.‘: - |
IaBlé 30.  Percent of 216 observations of mountain goats in various

. habitat types during the summer of 1974 and the winter and
- spring of 1975.

~ sample ‘
‘Season . Size Carex/Podi Carex/Podi/Rock Abla/Vagl/Rock
Winter s6 . -52 B R
" spring 17 - , - o 100

© Summer 195 81 : 12 o 6
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The three mountain goat feeding’sites examined indicated substan-
tial usage of grasses and grass-like plants during spring and fall,
while forbs appeared to be the dominant forage in summer (Table 31).

. Idaho fescue, bluegrasses, and sedges were the mosr important grass and
: grass-like species in spring, summer, and fall,respectively. During
Vthe summer, fleabane and arnica were the important forbs.

_Mountain goats and bighorns were seen in close proximity on six

‘roccasions.- On four of these occasions goats were seen feeding within
100 yards of bighorns without interaction, on another a goat fed within
50 feet of two bighorns. On still another occasion, a bighorn,believed
to be a pregnant'ewe in search of a place to lamb,vrapidly moved away
from'the area it occupied upon approach of a goat.

Domestic Livestock
Horses. — Horses used the grazed phase of  the Fetd/Agsp h.t. on
the Stillwater winter range throughout the year,<whi1e the Psme/Feid

h.t. was grazed during summer and early fall. Occasional use was made

of the Feid/Agsp h.t. during all seasons.

Examination of feeding sites on these types indicated that grassesr
and grass-like plants comprised more than 90 percent of the diet of
horses during summer, winter and spring (Tahle 32). 1Idaho fescue and
A prairiepsand reedgrass were the most important grasses during the

summer. Bluebunch wheatgrass and bluegrasses were important during
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Table 31. Mean percentage of use of each plant species used by mountain
: goats during summer and fall, 1974 and spring 1975. Trace
(Tr) amounts are less than 0.5 percent. Numbers of feeding -
sites examined and instances of use are shown in parentheses.

Spring -~ Summer - Fall
Abla/Vagl/Rock - Carex/Podi  Carex/Podi
LT ) L) _ (1) -
Taxa ( 74) 12) (168)
Grasses and Grass-like = IR ‘
- Plants ' 2 97.3 - 46.6 - 88.7
vAgropyroﬁ seribneri = _ - . 7.8 -

. Carex épp. o ' . 10.8 A - ' 86.9
Festuca idahoensis _ ,:‘ 86,5 N - -
Poa spp- .= 388 1.8
Forbs SR 2.7 s34 11.3
Armica latifolia = - L 19.4 -

' Brassicaceae = ’ | - - Tr -
Caltha Zeptoéepala | - ' - 11.3
Erigeron spp. - o 31.1 -
Heuchera cylindrica : 2.7 - -

Potentilla diversifolia .- Tr

Unknown Forb B _‘ - ‘ - 2.4




' Table 32. Mean percéntage of use (U) and preference indices (P) of each plant species used by
: horses, cattle and domestic sheep in various seasons and habitat types. Trace (Tr)
amounts are less than 0.5 percent. Numbers of feeding sites examined and instances

- of use are shown.in parentheses.

i ‘ Domestic
Horses - Cattle Sheep
Summer Winter Spring - - Winter Summer
Psme/Feid . Feid/Agsp . Feid/Agsp Feid/Agsp:  Pial/Acmi
1 () ' (1) - ) : (1)
» (324) (1253). (822) ~ (286) o (728)
Taxa U P U P U_ P U P U P
- Grasses and Grass- 99.4/ - 90.4/2.3 100.0/ - . 95,5/ 2.4 95.0/ 5.9
like Plants _ : L '
Agropyron spicatum 5.2/ - 63.9/8.0 | 36.7/ 4.6 L
Bromus tectorum Tr / - ' ' 8.5/ - ¥
Calamovilfa longifolia 47.5/ - Tr /‘;' : ,
- Carex spp.. f 2.8/ - 1.7/0.6 ' ~ 80.2/10.0
Festuca tdahoensis 31.2/ - 2.6/0.2 . Tr [ - - 1.7/ 0.1 .
Festuca ovina ‘ : r / -
- Juncus balticus 0.9/ - 3.5/ -
Koeleria eristata 4.6/ - 0.8/0.8 Tr / - 3.1/ 3.1
Luzula wahlenbergii : ' : o Tr /-
Stipa comata , 3.1/ - 2.3/6.8 - , 28.7/84.4
Forbs 0.6/ - 9.6/0.5 ‘ 3.1/ 0.2 5.0/ 0.1
Achillea millifolium | Tr / -
1.4/ 0.5

Agogeris glauca



, Table 32. Continued

Domestic

Potentilla diversifolia

Unknown

Shrubs
Prunus virginiana
Rhus trilobata

1.4/ 0.5

Horses Sheep
Winter Summer
Psme/Feid Feid/Agsp - Feid/Agsp . Feid/Agsp Pial/Aemi
() (1)
| (1253) (724)
‘Taxa - U P P
Forbs (cont.) .
Antennaria Spp. _ 0.8/ 0.8
Artemisia campestris 1.4/4.1 '
Artemisia frigida 2.1/1.0 0
Artemisia ludoviciana Tr / - | $
beastium arvense 3.4/1.7 0.8/ 0.8
Chrysopais villosa 1.4/0.4
Erigeron spp. . 0.6/ 0.1
. Fragaria virginiana Tr / -
Liatris punctata Tr / -
Lupinus argenteis Tr / -
Phlox hoodii 0.6/0.3
0. 6/ 0.6
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the wipter, while bluegrasses doﬁinatéd during spring. Forbs appeared
fo be of some importance only during the winter when field chickweed
- and fringed sagewort were utilizedi
| Cattle. — Cattle use oﬁtthe Stillwater winter range was generally
" restricted to use of the Potr/Salix h.t. by a few animals in winter and
spring;‘though the Feid/ﬁgsp h.t. was_aiéo used on rare occasions. One
feeding site éxamination suggested a preference byAcattle for grass and
graés-like plants durihg wibtér, with bluebunch wheatgrass, needle-and-
.thread and_bluegrasses bging mostﬂheavily.used (Table 32). Fringed
‘sggewofﬁ waérthe oniy importaﬁt forb. Shrubs did not appéar important
in the cﬁttle diet, though éééasional_uSé Qaé noted on chokecherry and
skunkbpSh sumac.

| Bighorn_sheep appeared wary of cattie and horses on the same range
and woﬁld 1nvariab1y move aside at théir-épproach.A |

Domestig‘Sheep. -— Domestic sheep occupied areas considered to be

bigﬁorn range dnlyvduring the summer in the Sheepherder-Monument Peak
area at the head of the Boulder River. They used the alpine Carez/Podi
h.t. and the subélpine Pial/Acmi h.t. mosﬁ exténsively. The one feed-
ing site examined indicated predominant use of grasses and grass-like
plaﬁts, with sedges and bluegrasses being most important and apparently

highly preferred (Table 32).



DISCUSSION AND CONCLUSIONS

The results of this study generally supported Pallister’'s (1974)
sugggstion that bighorn sheep associated with the West Rosebud ana
Stillwater areas_éomprised distinct populations. At no time were big-
hbrns frpm these winter ranges observed in the same area. Findings
also indicated substantial differences in winter range use and habitat
rglétionships of sheep between the two areas. These differences appar-
ently were reflected in the quality (Geist 1971), dynamfcs, and trends
of the respective populations in recent years.

buring'winter, bighorﬁs on the Wesﬁ Rosebud ranged on high alpine
platéaus until April when they migrated downward to spend spring and
early summer on éteep valley slopes along West Rosebud Creek.  Sheep
on thg Stiilwater wintered at low elevations along a valley bottom.

- Range usage of bighorns on alpine plateaus was highly restricted to
small windswept area§ of the C&rei/?odi h.t. on which relatively little
forage of low nutritional value was available, at least by late winter.
: Obsérvations‘at that time showed high utilization of all plants, and
significanf use of dried forbs at-feeding sites. The latter appeared
Vunusualifor bigﬁorn sheep, c0ntrasting with food habifs of sheep on
thehStillwa;er during the same period as well as with winter forage
breferences on otber ranges, and may have reflected‘prior heavy
utilization of more preferred grasses and sedges on these gites, On

the Stillwater range, bighorns fed on a variety of habitat types; and .
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forage plants of generélly higher protein content remained relatively
abundant in late winfer. Preferred grasses comprised most of the diet
throqgﬁout the winter, while green or parfiallyvgreen forbs and browse
plants were alsé available and used. These data sugéest that bighorn
sﬁeep wintéfing on the West Rosebud were contending'with deficiencies
cin b&th the,q@énti;y and the quality of fofage.available on primary
range siféé. Thé saﬁe deficiencies.wefe not aﬁparent on the Stillwatér'
w&ntef range. Inférior,hornigrowth and higher lungwormylarvae output
amoﬁg bighpfns on the Wesf Rosebud, probably reflected the basic différ—
ences in range use and conditions.on the two areas. keduced horn growth
(Wishart 1969, Geiét 1971) and increased oufput of lungvorﬁ larvae
(Stelfox 1974) have been associated with poof quality bighorn ranges
vand.pobulatiéns in.other areas; Similarly, the high lamb mortaiity
: 6béefvéd oﬁvthe West Rosebud dﬁriﬁg the winters of 1973-74 and 1974-75,
és well as a&ultvmortality iﬁ the‘latter winter, may have been associ-
ated with the generally low quén;ity‘and quality of wintér forage on
the alpine ﬁlateaus; though ‘nuﬁberé of sheep on the plateau and the
time and/or degree to which these animals were restricted, by weather
and snow conditions, to using a few small windswept areas may also have
_beeh important. |
Recent'trends'iﬁ total numbers of bighorn sheep on both the West

Rosebud énd'the Stillwétér range duriﬁg spring appeared diréctly

related to the numbers of lambs produced and surviving through winter.
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Facfors affecting the survival‘of bighorns through the win;er
apparently did not affect lamb production on the Weét kosebud raﬁge.
The lamb:ewe ratio observed during the summer of 1974 was high despite
extensive mdrtality of iamﬁsvduring the_winter of 1973-74. Lamb '
production and early survival may be influenced more by fetal growth,
as determined by the ﬁufritional plane of'ewes dufing the last third
‘of gestation,.than by fofage conditions eaplier,\as'shown for domestic
:liVestﬁck (Maynard and Loosli 1956) and white-tailed deer (Vérme‘1963).
On the Wgst Rosebud, where laﬁbing apparently occurred abbut the firstl
of July, the period of greafeét demand for high quality forage would
vbegin about May 1. By that date allAsheep had moved from alpine fangés
- to loﬁer valley slopes aﬁd were utilizing an ébundance of highly nutri-
tioﬁs green forage. ’ | o

Assuming'the'relationéhip between use of high quality foragé dur-'
ing.May and June and lamb production is correct, the late laﬁbing
pefiod'qbserved bn the West Rosebud could represent a local adaptétion
to éeasonal range ﬁse and nﬁtritional characferistics on thé area.
Howevér, lambs born during late June and early July have a shorter
sﬁmmer growing éeason than those born during "normal" late May or éarly
June'Iaﬁbing periods. Such lambs might be expected to enter the winter
VSuSstantiaily smallef and be subjeét'to greater over—&inter mortality |

when fofagé deficiencies occur.

‘Compariéons of-food and range use habits of cattle and horses,
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thch grazed portions of the Sfillﬁater winter range, with habits and
behavior of bighorns indicated existing livestock grazing probably did
not constitute serious competition, though morerexéensive use of the :
"érea B& eitherbar‘Béthvspecies of 1ivestock would likely be detrimenpal
tb-the sheep. Existing livestock usage may have had some beneficial
‘éffects on sheep by'increas;ng the avaiiability of fringed sagewort and
Hood's phlb# on pdrtions of the féid/Agsp h.t. Both apfeared to be
vhighly preferred and nﬁtritious forage-species for bighorqs, which made -
heavy usage of .the grazéd phasé of the Feid/Agsp h.t. thr0ugﬁout winter.
}ﬁowevér; both cattle and horsgs heavily utilized ﬁluebunéh wheatgrass,
én important bighorﬁ forage plaﬁt_onvsites used during and following
_ winter:stbrms, as well as Idaho fescue; another important grass in the
"bighorn's winter'dief. These‘grassgs weré drastically reduced or elim-.
inatéd on areas of‘basg heévy livestock’use.

: Althougﬁ daté were liﬁiﬁed, observations of sumﬁer grazing of
ddﬁeétic sheep on alpine rangeé suggested that such grazing probably
would‘be competitive wi;h bighorns, especially on winter range afeas.
Domestic sheep breferred apd heaviiy utilized sedges and bluegrass
which were féund to be extremély important in the diet of bighorns on
" those areés. | o

At presentvpoéulatioﬁ levels, dual use of the West Rosebud and
‘Sﬁillwafe; raﬁges by bighorns and mule deer.did not appear to be‘

'competitive. Mule deer and bighorn sheep generally used the same
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habitat types on both the Stillwater and the West Rosebud, except that
deer werelseldom seen in the rock outcrop subtypes (Psme/Agsp, Abla/Vagl
: h.t.fs). Food habits overlapbed very little. Mule deer preferred shrubs
; iﬁ éii habitatvtypés during the Qinter witﬁ forb use imporéant only in
. fhe‘Feid/Agsp h.t.l.Bighorhs generally preferfedlgrassés ;nd forbs
with shrubs being most imﬁortan; only“in the Arir andArock outcrop sub-
tyﬁes (Psme/Agsp h.t.).  Since ﬁﬁle deer made little use of the Feidyl
- Agsp type and forbs were plentiful throughout, liffle competition with
bighofns appéargd.td 6c¢ﬁr fhefe. On dther types the potential for
chmpetition was limited to overiapping use of chokecherry, skunkbush
éuﬁac,‘and‘big sagebrush. .Skunkbush stmaé and big sagebrush were very
'abundant.and'total utiiization was generally only moderate. Héwéver,
current énnual growth fwigs bf most chokecherry were heavily ﬁtilized
by both bighérns and ﬁule deer, such that some forage competifion for
this Séecieé may hgve occurréd.‘ Overlapping food habits were also
evident during eafiy spring when‘both deer and sheep utilized new green
growth of grésées and forbs. Some forage competition could occur when
these aré in short supply. Shafp increases in the popﬁlatioﬁ of either
spééies may‘result in both land use and fdrage use competition'(Smith
and Julander'1953) between mule deer and Sighorns.

Competition bétween bighorn sheep and mountaiﬁ goat élso appeared'
to be miniﬁal, thdugh these.species occupied-much the saﬁe habitat

types and had very similar food habits. Although this overlap
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fulfills criteria.for potential land and forage use competition (Smith
and Julander 1953) between these two species, the small nuﬁbers of
bighorns and goats iﬁvblved made competition:unlikely. Similar findings

were repofted by'?allister (1974).
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Table 33. Actual counts and population estimates of Stillwater bighorn sheep prior to 1971.

Date Rams _Ewes Adults Lambs_ Unél. Total - Commenta - Soﬁrce

1925 ‘ .57 Total for Beartooth Mountains McLlean 1930

1926 - ‘ .70 Total for Beartooth Mountains  McLean 1930

1927> S 7, . a -~ 75 Total fbr Beartooth Mountains McLean 1930

98 ' 85  Total for Beartooth Mountains McLean 1930

1929 s o - " © 60  Total for Beartooth Mountains McLean 1930 -

1935-36 L . 46 ' o ' " Cooney 1936

1936-37 14 18 32 13 45 _  Cooney 1937

1944 . ’ o . ' 135 . Forest Service Estimate Montana Fish and Game Files
1945 o . ' . 150 Férest Service Estimate | Montana Fish and Game Files
1946 . : . " 135 - Forest Service Estimate . Montana Fiéh and Game Files
1952 . © 34 ] ) 39 S Monféna Fish and Game Files
11/20/53 . 80 80  Estimate . Tkerman in Buechner 1960

1 /11/54 917 26 10 36 ' : ' Tkerman in Buechner 1960
1954 ‘ ' ' ' 32 32 : ' » ' ‘Montana Fish and Game Files
1954 (April) 49 6 55 Montana Fish and Game Files
1954 o . 90 Forest Service Estimate ' Montana Fish and Game Files
2/ 6/56 '5,, 37 42 10 3 55 o S » ~ Montana Fish and Game Files
5/20/56 . 1o 27 37 7 44 Montana Fish and Game Files
11/24/56 77 16 23 8 31 ' Montana Fish and Game Files
4/19/57 s 2 26 2 8 36 : ' Montana Fish and Game Files
5/23/517 23 4 27 ) Montana Fish and Game Files
12/17/58 13 24 3 8 45 | * Montana Fish and Game Files
1965-66 1 17 18 3 21 Montana Fish and Game Files
12/9/66 1 15 16 5 21 . ' ' Montana Fish and Game Files
2/10/67 2 15, 17 10 27 : ' Montana Fish and Game Files
2/28/68 7 20 27 6 33 ) . Montana Fish and Game Files
4/17/69 5 14 19 2 21, Montana Fish and Game Files
1/28/70 2 21 23 S 28 T . Montana Fish and Came Files
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Table 34. Statistics of bighorn sheep hunting in the Beartooth
Mountains, 1953-1974.
Harvest
. Computer Number of Number of
Year Known Projection Season ‘Permits _ Hunters
1953 - - 10/15-11/15 5 -
1954 4 - - 10/15-11/15 8 -
1955 2 - 9/15-11/15 8 -
1956 0 - - 10/ 1-10/ 7 Unlimited -
1957~ - 10/13-10/20 Unlimited -
1958 - - 10/ 5-10/19  Unlimited -
1959 . 4 - 9/20-11/ 1 Unlimited -
1960 13 - 9/18-10/30  Unlimited -
1961 - - 1 9/24-11/ 5 Unlimited -
1962 6 - 9/16-11/ 4 Unlimited 49
1963 - - 9/15- ?  Unlimited -
1964 - - 9/13-12/20 Unlimited -
1965 5 11 9/15-12/19  Unlimited 61
1966 . 6 7  9/15-11/27 Unlimited 73
1967 4 4 9/15-11/19  Unlimited 64
1968 7 9 9/15-12/15 Unlimited 54
1969 2 2 9/15-12/14  Unlimited 22
1970 3 - 9/15-11/29  Unlimited -
1971 9 22 9/15-11/28 Unlimited 144%
1972 . 6 2% 9/15-11/26  Unlinmited 245%
1973 6 22 9/ 1-11/25 Unlimited 337%
1974 . 16 - 9/15-11/24  Unlimited 338*

*Includes hunters in Area 301 (Yellowstone-Gallatin—Madison) and 501

(Beartooth Mountains)



" Table 35. . Statistics of gra_zing" allotments on important bighdrn sheep'zr'énge,,">19_11-_194‘61'."

Stillwater Area - e ' - West Rosebud Area P - ) 'szé Rosebud Area
- . ) - - . . . W. Rosebud Canyon . - sowt L .

pate’ . .. Lake Plateau? - W. Stillwater Platéau Verdigris Creek and Plateau Mount Wood ~ E. Rosebud Plateau’

i Alloved Grazed Season - Alloved Grazed Season -Allowed Grazed Season = Allowed Grazed Season Allowed Grazed Seasom ~Allowed Grazed Season
-6 - R S 1,058 1,058 7/1-9/30

1915-1921 S L o LT 2,685 2,685 7/1-9/30

1922 - 2,500 2,375 7/1-9/30° 1,200 1,025 7/1-9/30 30 _ 30 6/1-9/30" 2,400 -~ . 1/1-9/30

1923 - e - 1,000 1,200 7/1-9/30 - 30 - 30 6/1-9/30" 2,400 - 7/1-9/30 -

1924 - 2,000 1,065 7/10-9/10 1,200 -1,160 7/10-9/10 30 35 6/1-9/30 1,200 -  7/1-9/30

1925 - . 2,000 2,110 7/10-9/10 1,200 1,160 7/10/9/10 30 30 _6/1-9/30 1,200 "~ 7/1-9/30 :

1926 z.zoo':.zoo 7/10-9/10 1,075 1,200 7/10-9/310 30 30° 6/1-9/30 1,200 - 7/1-9/30 !
£ 1927 . 2,200 1,200 7/10-9/10 1,200 1,200 7/10-9/10 30 30 - 6/1-9/30 1,200 -  7/1-9/30 o
1928 2,200 2,143 7/10-9/10 1,200 1,200 7/10-9/10 30 . 0 _6/1-9/30 1,200 -  7/1-9/30 1
1929 . . 2,200 2,200 7/10-9/10 1,200 - .0 7/10-9/10 30 30 6/1-7/30 1,500 - 719430 ; ] o . ::
1930 2,200 2,214 - 7/10-9/10 1,200 1,200 7/10-9/10 30 - 30 6/1-7/30 1,800 1,400 7/1-9/30 500 575 7/10-9/10 = 665 - 7/10-9/10 T‘
1931 2,200 2,117 “7/10~9/10 1,200 1,200 7/10-9/10 30 30 6/1-7/30° 1,200 1,500 7/1-9/30 500 765 7/10-9/10 665 - 7/10-9/10
. 1932 - - 2,200 1,200 7/10-9/10 1,200 1,500 7/10-9/10 30 30 6/1-7/30 1,200 1,500 7/1-9/30 500 700 7/10-9/10 . 750 = = 7/10-9/10

1933 2,200 2,250 7/10-9/10 1,200 1,200 7/10-9/10 30 30 6/1-7/30 1,200 1,500 7/1-9/30 500 - 700  7/10-9/10 ° 800 - 7/16-9/15

1934 2,200 2,400 7/10-9/10 1,000 646 7/10-9/10 30 30 6/1-7/30 1,200 1,200 7/1-9/30 ~ 700 610 7/10-9/10 ‘800 . .- 7/16-8/31

1935 . 2,200 2,200 7/10-9/10 1,200 700 7/10-9/10 30 30 - 6/1-7/30 1,500 1,200 6/16-9/15 700 . 700 7/10-9/10 800 -~ = 7/16-8/31
1936 '2,200 2,200 7/10-9/10 1,200 700 7/10-9/10 30 ‘30 6/1-9/30 1,800 1,175 7/1-9/15 700 700 7/10-9/10 800 . - 7/16-8/31

1937 ' 2,200 1,205 7/10-9/10 1,200 900 7/10-9/10 30 30 6/1-9/30 1,800 ° 721 7/1-9/15 700 - 375 . 7/10-9/10 . 730 - 7/16-8/31

1938- 2,200 - 7/10-9/10 1,200 1,000 ' 7/10-9/10 30 30 6/1-9/30 1,800 1,050 7/1-9/15 700 375 ' 7/24-9/1 - . = = =

1939 ©+2,200 1,200 7/10-9/10 1,200 1,000 7/11-8/31 30 . 30 6/1-9/30 1,800 1,000 7/1-9/15 ° Allotment cancelled Allotment cancelled

1940 - 2,200 1,200 7/11-9/10 1,200 1,000 7/11-8/31 30 0 6/1-9/30 1,800 1,040 7/1-9/15 S o

1941 1,200 1,170 - 7/11-9/10 1,000 . 990 7/11-8/31 30 . 0 6/1-9/30 . 1,044 1,040 7/1-9/15

1942 1,200 1,182 7/11-9/10 1,000 1,000 7/11-8/31 - Allotment cancelled 1,044 1,040 6/16-8/31 °

1943 1,200 0 7/11-9/10 1,000 981 7/11-8/31 o 1,066 1,040 6/16-8/31-
- 1944 1,200 - O - Allotment cancelled . ’ 1,060 1,037 6/16-8/31
" 1045 1,200 1,077 - = T § 1,060 1,060 6/16-8/31

1946 © 1,200 1,220 - Converted to cattle

TAIl allotments are for domestic sheep except the Verdigris Creek allotment for cattle and horses and the W. Rosebud Canyon allotment for cattle after 1946.
21 ake Plateau has 2 allotments from 1922 to 1935 when the allotments were combined. Table shows total numbers for both allotments. -



‘Table 36. Monthly and seasonal centers of activity, standard diameters, maximum distances from
winter range centers of activity and average distance between consecutive relocations

for marked West Rosebud bighorns.

' 5991-50091 °

Month or No. of Center of Std. Dia. Max, Distance from Average Distance
: Season Obs. Activity! in Miles Winter Range Center Between Relocations
.~ Tag No. Sex ) of Activity in Miles in Miles
$3535 F Spring 1974 6 6007-50116 2,55 ‘ - 3.00 0.72
- Summer 1974 6 5832-49902 15.10 21.80 - 5.09
‘Fall 1974 2 - - 21.80 . -
Winter 1975 5 6022-50126 0.44 0.50 0.21
83537 F Spring 1974 2 v - - - 1.60 -
v g Summer 1974 5 - 5987-50109 0.73 1.45 0.41
Winter 1975 4 5968-50108 1.73 1.50 1.30
May 1975 5 5985-50103 0.91 1.45 0.59 1
June 1-14, 1975 5 - 5987-50102 0.73 " 1.50 0.49 ::
Spring 1975 10 - 5987-50103 0.82 1.50 0.54 ©
June 15-30, 1975 8 5991-50091 0.97 2.05 0.49 !
53539 F Spring 1974 2 - - 0.40*% -
' Summer 1974 11 5961-50096 1.79 2.90 0.57
Fall 1974 2 - ) - 2,50 -
~Winter 1975 2 - - 1.60 -
Spring 1975 8 5996-50104 1.16 0.95 0.26
June 15-30, 1975 8 5989-50095 1.25 2.00 0.51
$3541 F Summer 1974 3 - 5986-50110 0.58 1.40 0.30
Fall 1974 1 - - 7.00 -
Winter 1975 5 5967-50107 1.52 1.40 1.19
May 1975 8 6012-50122 1.82 3.80 0.49
June 1 -14, 1975 7 5993-50110 2.26 3.25 0.45
Spring 1975 15 6005-50117 2,37 3.80 0.47
June 15-30, 1975 4 5986-50101 0.49 1.40 0.27
08 F Spring 1974 1 - - -2.00 -
Summer 1974 4 5987-50108 0.78 2.40 0.53
Fall 1974 1 . - - 6.50 -
Winter 1975 6 5958-50109 1.92 1.10 0.84
May 1975 4 5984-50102 0.95 2.10 0.55
June 1 -14, 1975 "3 5983-50100 0.72 2.05 0.58
Spring 1975 7 5986-50102 0.90 2,10 0.57
June 15-30, 1975 9 0.91 © 2,70 0.42



Table 36. Continued.

Month or No. of . Center of Std., Dia. Max. Distance from Average Distance
. Season "~ Obs. Activity! in Miles = Winter Range Center Between Relocations
Tag No. Sex . of Activity in miles in Miles }
11 F Spring 1974 .3 5993-50101 0.40. ©0.30% o 0.30
S Summer 1974 12 5971-50103 2,27 : 2,15 ) . 0.73
Fall 1974 2 . - R 2,40 o o=
09 F . Spring 1974 5 5990-50105  0.25 Q.25 0.2
' Summer 1974 2 - - - 0.80 -
Fall 1974 1 - - 1.35 -
Winter 1975 1 - Ce- 0.95 C -
T 12 M Spring 1974 7 6020-50129 2.02 2.40% v - 0.77 -
- Summer 1974 8 5873-49956 - 18.39 . .21.80 - : 8.20 o
Fall 1974 2 S - - .. 21.00 - !
Spring 1975 ‘ 8 6023-50125 0.90 0.80 0.21
June 15-30, 1975 7 5990-50106 3.55 _ 4.05 S 0.79
$3536 - M Spring 1974 "5 6023-50128 3.46 2.75% . 2.69
Fall 1974 2 - . - 4.50 -

1Coord1nate§ based on 1000 meter grid éystem on U. S. Geological Survey Topographic Maps.
*For these animals this figure is calculated from the spring range center of activity because of lack of

winter range observations.



Table 37. Monthly and seasonal centers of activity, standard diameters, maximum distances from
winter range centers of activity and average distance between consecutive relocations

- for marked Stillwater bighorns.

* Month or No. of Center of Std. Dia. Max. Distance from Average Distance
.. Season Obs. Activityl in Miles Winter Range Center’ between Relocations
Tag No.  Sex of Activity in Miles in Miles
84287 F. . Fall 1974 6 5862-50247 0.98 : 0.95 - 0.72
: January 1975 27 5868-50241 0.71 *0.75 i -0.37
February 1975 21 - 5869-50243 0.83 1.10 - - 0.43
~ March 1975 - 18 5873-50246 1.08 . 1.15 _ - 0.38
April 1975 - 27 5868-50242 0.42 ) 0.40 . ' 0.26
Winter 1975 93 5869-50243 0.76 1.15 : . - 0.36
May 1975 - 20 5869-50242 0.90 1.00 : o 0.41
-~ June 1975 1. - T - : 1.80 . : . -
Spring 1975 21 5869-50242 1.16 ~1.80 ' . 0.48
: . . '
§4289 . F January 1975 18 = 5866-50238 0.76 1.00 0.42 ';
February 1975 24 5870-50243 0.54 0.45 0.33 . Io
March 1975 19~ 5869-50244 0.49 0.50 0.28 o
April 1975 - 22 5869-50241 0.46 0.50 0.27
" Winter 1975 - 83 5869-50242 0.57 1.00 0.32
May 1975 21. 5868-50242 0.57 0.55 0.35
June 1975 1 - - 0.35 -
Spring 1975 22 5868-50242 0.57 0.55 0.35
$3543 . F Fall 1974 S 5862-50243 2.81 3.00 0.98
' January 1975 21 5865-50238 1.05 1.60 0.41
February 1975 23 5869-50243 0.88 1.20 0.49
March 1975 21 5869-50244 0.61 0.80 0.36
April 1975 26 5868-50242 0.44 0.45 0.26
Winter 1975 91 5868-50242 0.77 ‘ 1.60 0.38
May/Spring 1975 23 5868-50243 0.76 : - 0.95 0.35
166 F  Fall 1974 1 - - . 0.75 - -
January 1975 18 5867-50239 0.83 - 1.10 . 0.39
February 1975 18 . 5872-50244 1.04 1.10 ‘ 0.45
March 1975 19 " 5872-50246 1.12 ' 1.15 ) ©0.29
April 1975 23 5870-50243 0.98 0.95 0.42
Winter 1975 78 5870-50243 0.99 . 1.15 0.39
May 1975 16 5870-50243 0.89 0.90 0.48
June 1975 1 - - 0.40 -
Spring 1975 17 5870-50243 0.88 0.90 0.46



Table 37. Continued.

Month or No. of Center of Std. Dia. Max. Distance from Average Distance
. Season Obs. Activity! in Miles Winter Range Center Between Relocations
Tag No. Sex : of Activity in Miles in Miles
162 F Fall 1974 6 5869-50249 1.11. 1.10 . 0.56
. January 1975 19 5879-50253 0.71 . 0.80 . " 0.35
February 1975 14 5878-50252 0.72 : -0.80 , . "~ 0.46
March 1975 13 . 5874-50249 . 0.63 0.55 0.40
April 1975 .15 '5873-50248 0.67 . 0.60 0.29
" Winter 1975 61 5876-50251 0.69 - 0.80 - Lo 0.37
May 1975 12 5873-50248 0.77 : 0.85 - 0.37
June ©1975 o1 - - _ 0.90 v -
Spring 1975 13 5873-50248 0.84 - 0.90 . B 0.35
167 ‘F 7 January 1975 25 .5868-50243 - 0.98 ' 1.10 ;. 0.38
: : February 1975 15 5867-50242 0.64 ' 0.70 0.35 .
March 1975 . 18 5869-50243 0.67 0.90 : 0.39 :3
April 1975 25 5869-50242 0.52 ‘ 0.65 0.33 ﬁ“
Winter 1975 83 5868-50242 - 0.74 1.10 o 0.36
May 1975 18 5870-50242 0.98 -+ 1.00 ’ 0.48
June 1975 1 - Co- 0.25 -
Spring 1975 19 5870-50242 0.96 1.00 0.46
169 F January 1975 27 5867-50241 0.74 0.95 0.41
February 1975 22 5869-~50244 0.92 1.20 0.38
Winter 1975 49 5868-50242 0.83 1.20 0.40
41 M=  January 1975 14 5871-50246 1.13 0.95 0.32
Lamb ’ ’ : : o
February 1975 18 5867-50241 1.04 1.10 0.50
March 1975 15 = - 5869-50246 0.78 0.95 0.41
April 1975 15 - 5869-50244 0.86 0.90 i 0.34
Winter 1975 62 5869-50244 0.96 - 1.10 0.40
May 1975 14 5869-50242 0.86 0.95 . 0.53
June 1975 1 - - 0.35 -
Spring 1975 15 5869-50242 0.85 0.95 0.54
92 F March 1975 12 5869-50243 0.60 0.50 0.39
April 1975 25 5868-50242 0.44 0.50 0.30
Winter 1975 37 - 5868-50242 - 0.50 0.50 ) 0.32
May 1975 20 5869-50242 0.83 1.10 0.40
June 1975 1 - - 1.70 -
Spring 1975 21 5868-50241 1.10 1,70 0.40



Table 37. Continued.

No. of

=-ZZ1-

Month or Center of Std. Dia. Max. Distance from Average Distance
. - Season Obs. Activityl‘ in Miles Winter Range Center- - Between Relocations
Tag No. Sex ) . : of Activity in Miles - in Miles
94 F March 1975 8 5869-50244 0.77 0.60 0.43
April 1975 24 5868-50242 0.46 0.50 0.28
Winter 1975 .32 - 5869-50242 0.55 0.60 0.31
* May/ 1975 18 5868-50242 0.76 ~1.00 0.34
Spring - :
95 F-  April/ 1975 15 5870-50243 1.01 1.15 - 0.51
Lamb  Winter :
May 1975 20 5870-50243 0.92 0.95 0.38
June 1975 1 - - 0.40 -
Spring 1975 21 5870~50243 0.92 0.95 T 0.37
96 M Spring 1975 3 5867-50235 2,23 - 1.40

1Coordinates based on 1000 meter grid system on U. S, Geological Survey Topographic Maps.
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Table 38. Llocations of five lambing areas on the West Rosebud drainage
: during the springs of 1974 and 1975.

v Number of .
Year - Lambs : Map Coordinates!
1974 o 3 | 5952-'50097
1975 I  5983-50098
1975 1 "~ 6000-50101
1975 B _  5983-50078
75 1 5983-50111

1Based on 1000 meter grid system on U. S. Geological Sufvey Topographic
Maps. : , ,



Mean percentage of use by month and season of each'plant species used by bighorn

Table 39..
‘ sheep in the West Rosebud area. Trace (Tr) amounts are less than 0.5 percent.
Numbers of feeding sites examined and instances of use are shown in parentheses.
March April Winter May .- June 1-14 Spring  June 15-30 July August Summer  October November  Fall
(3) (6) (9) (10) (2) (12) (2) (5) (2) (9) (2) (4) (6)
Taxa (2302) (6800) (9102) (10647) . (1668) (12315) (3246) (1435) (986) (5667) (494) (1019) (1513)
- Grasses and Grass- 33.2 47.0 43.5 79.4 84.2 8n.0 82.9 - 25.9 37.1 60.5 78.9 83.3 81.9
like Plants o . :
Agropyron caninum 9.3 5.3
Agropyron gcribneri : 2.0 Tr 14.0 4.6
Agropyron spicatum 4.4 3.3 22.5 25.3 22.9 15.1 8.7
Agropyron spp. ) Tr . 0.5 Tr 12.5 4.0
Agrostis scabra ©1.9 1.1
Bromug spp. : Tr o Tr
lqrex spp. 28.5 11.5 15.8 9.4 7.1 9.1 29.3 4.9 15.3 20.7 Tr 37.6 25.4
Dactylis glomerata 2.3 Tr :
Deschampeia atro- 1.7 Tr 1
purpurea - =
Deschampsia Tr Tr 5.3 1.3 38.8 ©  26.1 '4_\1
- caespitosa ]
Festuca idahoenais 16.9 12.6 18.5 8.3 17.1 . 1.4 0.8
Featuca ovina 4.6 1.2 1.6 Tr 0.5 0.8 1.2 1.1
Heaperochloa kingii 14.2 10.6 26.0 22.5
Juncus balticus - : Tr . Tr
Koeleria cristata 1.1 1.0 2.4 2.2 1.0 2.4 1.1 1.5
Luaula wahlenbergii . ‘ 1.7 Tr
Poa spp. 1.9 41.2 7.3 25.4 11.0 13.0 19.6 49.2 4.7 19.2
Unknown 0.5 Tr Tr
Forbs 66.8 12.7 26.4 15.5 8.3 14.5 13.1 40.0 51.9 26.6 21.1 16.5 18.0
Achillea mille- Tr 1.0 Tr :
folium )
Allium spp. Tr Tr Tr 0.6 Tr
Agoseris glauca Tr Tr { 13.7 2.4
Anevione ratens Tr 1.7 0.5 ’
Antennaria spp. 0.9 0.8 Tr Tr
Aptaceas ’ Tr Tr
Apocynum andro- 3.6 0.9
saemifolium
Aquilegia flavescens 1.9 Tr
Arnica latifolia 8.2 1.4
Artemisia frigida 3.9 2.9 0.6 0.5
Aster alpigenus 0.7 Tr
Asteraceae 3.2 1.1
6.8 1.7

Astragalus exilli-
Jlexus



Solidago
miggouriensis

Table 39. Continued.
March April Winter May June 1-14 Spring  June 15-30 July August  Summer October  November Fall
3) (6) (9) (10) . (@) (12) 2) 5) (2) 9) . (2) . (@) (6)
Taxa - (2302) (6800) (9102) (10647) (1668) (12315) (3246) (1435) (986) (5667) (494) (1019) (1513)
Forbs (cont.)
Balsamorrhiza 5.6 4.2 - 0.6 0.5
eagittata : - . :
Bragsicaceae Tr T Te Tr T
Carpanula rotundi- Tr C T
folia )
Castillega cusickii : 3.8 1.0
Cerastium arvense Tr Tr Tr Tr Tr Tr’ Tr
Chrysopsie villosa Tr 0.5 Tr
Comandra umbellata 4.0 3.5
Delphinium bicolor Tr Tr
Dodecatheon pauci- Tr Tr
- florum ]
Dryas octopetala Tr Tr =
Epilobium angueti- Te Tr ) {;’
foltum : . i
" Erigeron spp. Tr Tr 0.6 5.9 2.9 2.5 1.0 1.5
Fabaceae 0.7 Tr 3.2 1.0 1.0 .
Gewn roesit 62.1 15.7 Tr Tr. - 13.3 9.0
Fragaria virginiana : Tr Tr .
Heuchera cylindrica 1.7 1.5 0.5 Tre
Hydrophyllum spp. 0.6 Tr
Lilaceae Tr Te . . :
Lloydia serutina 5.5 1.4
Lupinus argenteus 5.4 4.6 0.5 Tr 13.4 4.4
Mertensia alpina . Tr 1.3 Tr.
Oxyria digyna 0.7 Tr
Phlox hoodii 2.2 1.7 0.8 0.7 . 0.6 Tr
Polygonum 0.9 Tr Tr
bistortoides
Potentilla diversi- 0.5 Tr Tr 0.8 1.9 1.5
- folia
Potentilla spp. 0.6 Tr
Saxifraga bronchialis Tr Tr
Saxifraga spp. 0.8 Tr
Sedum spp. Tr Tr
Senecto canus 5.6 3.2
Senecio crassulus : 1.9 Tr
Silene acaulie 3.7 0.9 7.9 2.0
5.1 2.9



Table 39.° Continued.

Summer

Vaceintum scoparium

March April Winter May June 1~14 = Spring  June 15-30 July August October November  Fall
(3 (6) (9) (10) (2) (12) ) (5) (2) . 9 (2) (4) (6)
Taxa (2302) (6800) (9102) - (10647) (1668) (12315) ° (3246) (1435) (986) (5667) (494} ° (1019)  (1513)
Forbs (cont.)
Turaracwn offtcinale Tr Tr -
Trazopogon cdubius “Tr Tr Tr Tr
Trifoliwm parryt ' 4.5 1.1
Trifolium spp. : 4.5 0.6 .
" Veronica wormskjoldit 1.1 Tr
Viola spp. . Tr S Tr .
Unknown Tr Tr Tr | Tr Tr Tr T 0.7 . 0.6 1.6 0.8 0.6 - Tr
Shrubs . - 40.3 30.1 5.1 7.5 5.5 4.0 34.1 11.0 12.9 Tr Tr
Abies lasiocarpa ’ Tr Tr
Acer glabrum 0.9 0.5 :
Arctostaphylos 1.7 1.0
uva=1ret . -
Artemigia tridentata 39.2 29.3 0.7 0.6 .
Berberig repers Tr Tr
Phyllodoce 0.5 Tr
glandulifilora : :
Fhygocarpus 6.6 0.9 Tr 11.7 < 3.1
malvaceus -
Prunus virginiana ) 1.1 0.8 3.8 0.9 3.4 Tr 7.0 1.9
Ribes setosum 0.6 0.6 0.9 0.5~
Rosa acicularis ’ 14.0 3.5
Rubus idaeus Te Tr Tr Tr Tr
Saliz spp. : : 1.0 Tr Tr
10.3 1.8

=971~



Table 40.v

sheep in the Stillwater area. .

Mean percentage of use by month and season of each plant species used by bighorn
Trace (Tr) amounts are less than 0.5 percent.

Numbers of feeding sites examined and instances of use are shown in parentheses.

Feb.

Spring Summer

Jan. Mar. - Apr. Winter May July . Oct. Nov,. - Fall
: , (34) (8) - (15) (9 -(66) (14) 1) (@) 3) (&)
Taxa (17878) (5561) (6946) (6327) (36712) (9759)  (114) (102) (724) (826)
Grasses and Grass- ‘ ' o :
like Plants 41.8 62.0  57.4 54.5 50.0 - 82.6 100.0 40.3 47.7
- Agropyron inter-. S : : 37.3 13.0 16.0
medium ' g o = , . '
Agropyron spicatum  16.9 34.3¢ 1.9 18.0 16.9 - 51.0 23.6 20.7
- Agropyron trachy- ‘ ' ' 62.7 7.7
. eaulum : o -
. Agropyron spp.. Tr : Tr 1.4 1.2 n
Agrostis scabra Tr Tr
Bouteloua gracilis Tr Tr
Bromus tectorum Tr Tr Tr Tr Tr Tr . 0.8 0.7
Bromus spp. Tr S Tr
Calamovilfa 0.9 Tr 0.9 0.6  Tr
longifolia '
: Curezgsgp. 2.4 15.4 3.2 3.4 4,7 3.6 Tr Tr
Elymus canadensis Tr ‘ : , Tr
- Equisetum spp. Tr , Tr
Festuca idahoensis 1.4 " Tr 18.5 17.1 7.1 2.4 1.0 0.8
- Junceusg balticus Tr ' Tr
Koeleria cristata 0.5 Tr 0.6 2.1 0.7 4.1
Phleum pratensis 0.6 Tr E
Poa spp. 15.9 4.7 24.2 4,6 13.8 21.1
Sporobolus Tr Tr
atroides :
Stipa comata 0.7 5.9 0.9 1.2 1.6 Tr Tr
Typha latifolia 1.6 ‘ 7.0 7.8 3.5
Ucknown Tr 0.8 Tr



Table 40. 'Continued.

Spring Summer

Nov.

Fall

Jan. Feb. Mar. Apr. Winter May- July - Oct, .
(34) 8)  (15) (9 -(66) (14) 1) (1) 3) - (&)

Taxa (17878) (5561) (6946) (6327) _(36712) (9759) (114) (102) (724) (826)
- Forbs 16.4 5.1 - 27.5 8.6 15.4 6.9 56.1 - 56.5 49.5

Agoseris glauca : ' 0.7 Tr Tr
Allium spp. Tr Tr Tr

Anemone patens Tr

Antennaria spp. 2.9 Tr Tr Tr 1.5 Tr 21.8  19.1
Apocynum ‘ : 0.5

androsaemifolium o '

Artemisia campestris 0.7. Tr - Tr Tr Tr ' 0.7 0.6
Artemigia frigida 6.9 3.0 8.7 3.5 6.0 0.8 2.1 1.8
Artemisia 1.3 1.3 Tr 0.9 Tr B 27.5 24.1
. ludovieiana '

Asteraceae 0.7

Astragalus spp. S o Tr

Balsamorrhiza 0.7 Tr Tr 1.9

' sagittata ‘ '

Brassicaceae Tr - :

Companula 14.9 Tr Tr
. rotundifolia

Castillega miniata 6.1

Cerastium arvense Tr Tr Tr Tr- 0.5

Chrysopsis villosa Tr Tr Tr Tr Tr Tr 'Tr Tr

Cirsium spp. ' - Tr Tr Tr

Comandra wmbellata . Tr

Delphinium bicolor Tr :

Epilobium angusti- : 2.6

folium

Erigeron spp. Tr Tr- Tr

Fabaceae Tr Tr Tr

Geranium 2.6

richardsonii

~8¢1-



Table'40. Continued.

Feb. =~ Mar.

Winter

Spring Summer

Jan. Apr. . May July Nov. Fall
' (34) (8) (15) (9) (66)  (14) 1) @ (3) 4) -
Taxa ' . (17878) (5561) (6946) (6327) (36712) (9759) (114) (102) (724) (826)
Forbs (cont.) : . 4 i
Hedysarum 25.4
sulphurescens
Heracleun lanatum : 0.9
Heuchera cylindrica - Tr Tr
Liatris punctata Tr Tr
Lupinus argenteus ' , 0.9 Tr Tr

- Opuntia polycantha Tr Tr Tr :

" Phlox hoodii 3.3 Tr 16.7 4.4 5.5 Tr 0.6 0.5
Potentilla spp. ' : ‘ 1.1 1.0
Solidago Tr Tr 1.1 1.0

miggouriensis
Taraxacun officinale Tr
Tragopogon dubius Tr Tr Tr.
Unknown Tr Tr Tr - 2.6 Tr Tr
Shrubs 41.8 32.3 15.0 36,9 34.4 10.5 43.9 1.9 1.7
Artemisia 12.9 6.9 0.6 16.1 10.2 1.1 Tr Tr
tridentata
Berberis repens Tr Tr 1.3 Tr
Cornus stoloni- Tr Tr
fera
Pinus flexilus 0.7 , Tr
Populus tremuloides Tr Tr Tr
Populus tricho- Tr Tr - Tr
earpa .
Prunus virginiana 16.8 14.1  10.6 13.9 14.7 1.3
Pseudotsuga 9.2 1.4
menziesii ' '
Rhus trilobata 11.5 1.3 1.7 6.9 7.3 5.8 Tr Tr

-6C1-



Table 40. Continued.

Spring . Summer

' Nov. Fall

0.5 "

Jan. Feb. Mar. Apr. Winter “May July
: (34) (8) (15) (9) - (66) (14) 1) (3) (4)
Taxa (17878) (5561) (6946) (6327) (36712) (9759) (114) (724) (826)
Shrubs (cont.) ’ o o
Ribes cereun Tr Tr
Ribes montigerum : 5.1 : '
Rosa acicularis . Tr 8.8 0.7 0.6
Salix spp. Tr Tr o
Symphoricarpos Tr Tr 2.2 Tr Tr
albus '
“Unknown Tr Tr Tr Tr Tr
. Mosses : Tr 0.5 “Tr Tr Tr 1.2 1.1
Selaginella densa Tr ' Tr Tr Tr 1.2 1.1
. Unknown Tr Tr :






