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Abstract:

A bighorn sheep study was conducted on the east slope of the Rocky Mountains in northcentral
Montana from June 1981 to April 1983. Objectives were to provide quantitative baseline information
on bighorn sheep seasonal distribution, habitat use, population status and trend, and response to oil and
gas exploration and development in an area that supported a transplanted population. Three population
units and their seasonal ranges, rutting, lambing, and mineral lick areas were delineated based on the
distribution and movements of 9 radio-collared and 9 neckbanded sheep and their associated groups.
Lincoln index population estimates for the entire study area were 253 sheep in winter 1982-1983 and
258 in summer 1982. The January 1983 lamb:ewe ratio was 45:100 and ram:ewe ratio was 48:100.
Population data indicated the sheep herd in the study area was healthy and evidently -expanding both in
range and numbers. Important winter-spring habitat components were: open grassland and old burn
cover types, elevations of 1526 m - 1678 m, distances less than 91 m from rocky terrain (escape cover),
distances greater than 400 m from dense shrub and timber stands, south-facing slopes on a foothill
winter range, and north-facing windswept slopes on a subalpine winter range. Important summer and
fall habitat components were open rocky bluff and cliff sites, and elevations of 2,013 m - 2440 m.
Timbered sites were used during fall. Grass-forb communities seemed less important on summer
ranges than on winter-spring ranges. Grasses were the dominant food item in fecal samples during fall,
winter, and spring, while forbs were dominant in summer. Sheep displacement from a lambing area
was associated with seismographic activity in the area. A mean helicopter flushing distance of 364 m
was recorded in 1982-1983 helicopter surveys. Mitigation guidelines for intense exploration and
development activities are presented.
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ABSTRACT

A bighorn sheep study was conducted on the east slope of the
Rocky Mountains in northcentral Montana from June 1981 to April 1983.
Objectives were to provide quantitative baseline information on bighorn
sheep seasonal distribution, habitat use, population status and trend,
" and response to oil and gas exploration and development in an area
that supported a transplanted population. Three population units and
their seasonal ranges, rutting, lambing, and mineral lick areas were
delineated based on the distribution and movements of 9 radio-collared
and 9 neckbanded sheep and their associated groups. Lincoln index
population estimates for the entire study area were 253 sheep in
winter 1982-1983 and 258 in summer 1982. The January 1983 lamb:ewe
ratio was 45:100 and ram:ewe ratio was 48:100. Population data indi-
cated the sheep herd in the study area was healthy and evidently:
expanding both in range and numbers. Important winter-spring habitat
components were: open grassland and old burn cover types, elevations
of 1526 m - 1678 m, distances less than 91 m from rocky terrain (es-
cape cover), dlstances greater than 400 m from dense shrub and timber
stands, south-facing slopes on a foothill winter range, and north- -
facing windswept slopes on a subalpine winter range. Important summer
and. fall habitat components were open rocky bluff and cliff sites, and
elevations of 2,013 m - 2440 m. Timbered sites were used during fall.
Grass-forb communities seemed less important on summer ranges than on
winter-spring ranges. Grasses were the dominant food item in fecal
samples during fall, winter, and spring, while forbs were dominant in
summer. Sheep displacement from a lambing area was associated with
seismographic activity in the area. A mean helicopter flushing dis-
tance of 364 m was recorded in 1982-1983 helicopter surveys. Mitiga-
tion guidelines for intense exploration and development activities are
presented. '




INTRODUCTION

The east slope 'of the Rocky Mountains in northcentral Montama has
a high potential for o0il and gas production (Mudée et al. 1978), and

commercial quantities of gas have already been discovered. In response

to a recent surge in oil and gas exploration, a study of Rocky Mountain

bighorn sheep (Ovis canadensis canadensis Shaw) Qas initiated in 1981
on.the East Front. Informétion available on bighorn sheep along the
East Front prior to this study consisted largely of populatioh ecolog&

and range use studies in the Sun River area (Schallenberger 1966,
Erickson 1972, Frisina 1974). Knowlé&ge of mountain-sheep population
dynamics and'habitap use anng other segments of the mountain front is
.essential if impacts of oil and gas exploration and development are to
be mitigated. This study, conducted from June 1981 thfough April
1983, was designed to'provide info;mation on sheep pépulations north
. of the Sun River.drainage with émphasis on a population tganéplanted
in 1976 frém the Sun River area to the Walling Reef area approximately
45 kilometers (kmj north of Sun River. The'specific objectives wvere:

1) to provide quantitative baéeline infofmation on bighorn

sheep seasonal distribution, habitat use, and populatiop.
" status and trend. .
2) to investigate responses to human distqrbancé, ﬁarticularily

0il and gas exploration.




é_
3) to devélbp maﬁagément and mifigatibn’guideliﬁés for bighorn.
. sheep populatipﬁs:in the study area.

Background information on the East Front was available from

_studies on mule deer (0Odocoileus hemionus)_(Kaéworm.1981,‘Iﬁsle‘1982),

" Rocky Mountain elk (Cerﬁus elaphus helsdﬁi) (Picton 1960, Knight 1970,

Picton and‘Picton.1975, Olson 1983), Rocky Mountain goats (Oreamos
._ameritanué) (Thompson'1§81, Joslin i983), and gfizzly bears (Ursus
‘ .EEEEQE) (Sumner and Craigﬁead 1973, ﬁamlin aﬁd'Friéina 1975,'.
échallenberger,1974; 1976, Jonkel 1977, Schallenberger and Jonkei
1950, Aune and étivers 1983). o
The East Eront'Rocky Mountaiﬁ,Ffont Bighorn‘Sheep Study and
‘ Investiéation w;s supportgd.by the U.S. fofeét Seryice throﬁgh a

contract with the Montana Bepartment of ‘Fish, Wildlife and Parks.




- STUDY. AREA

The study area inciuded a 777'square kilometer (kmz) portion‘of
" the Sautooth Range along the.east slope of the Rocky Mountans in
.western Teton and Pondera éounties (Fig‘ 1). It was bordered on the
'north by the Birch Creek dralnage, on. the - south by ‘the South Fork of
the Teton River drainage,'on,the”west by the Continental Divide, and
on the east by'the foothill/prairie ecotopé of the East Front.
'Approximatelyvgo% of the area consisted of public lands adminis-
tered by the Lewis and Clarh National Forest; Remaining lands_were
administered or'owned by the,State-of-Montana,-Bureau of Land Manage-'
ment (BLYM), Nature Conservancy,dor private individuals. The northern

half of the study area was part of the Bob Marshall Wilderness complex.

Geology

Geologlcal features of the study area have been descrlbediln
detail by Gieseker (1937), Diess (1943) and Holdorf (1981) The'Eastv~
Rocky Mounta1n Front is oomposed of a series of parallel north-south |
eXtending ridées and peaksA characterized-by noderate'west'facrng
slopes and abruptly sloped east faces .separated by narrow stream
.bottoms and canyons. Sheer’ 11mestone reefsAranglng up to 250 m‘ln
‘helght separate the foothllls from the mountalns Elevations range

from 1,556 meters (m) along the Teton R1ver to'2,863 m at the summ1t
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Map of the East Front study area showing major features.




~1978.- 0il and gas development since 1978 has led to substantial -

5:.
of. Rocky Mountain The mountalns ‘were created dur1ng ‘the early
Cen0201c when the Lewis overthrust pushed Paleoz01c 11mestones and -
shales over more recent Me30201c .sediments, creatlng a 31tuatlon

condusive to- petroleum deposition and accumulatlon

Climate

Ciimatologieal data'fdr the Biackleaf'weatner etation\ﬁ8 Em east'
of the‘study area) and Gibson Dam weather station (24 km“eouth of the
study area) are presented in Appendlx A Table 11. The average annual
temperature in the area is. approx1mately SC ; and prec1p1tat10n rangesA

from 38 centlmeters,ﬁcm)_on the eastern»pralrle border'to Qver 200 cm

in the alpine zone, where 60-80% falls as snow (Joslin 1983). Precipi- -°

tation from December'through March 1981 was about average, while
precipitation during the SECond;wintervbf'the study was much lower

than average; -
Land Use’

'Qil and gas exploration in the study area.first began:in 1947

Several wells were drilled, but discoveries were not profitable at the

time and host exploration activity ceased by 1958 (U.S. Forest Service

“unpubl.). Higner prices. for oil and gas‘stimulated renewed interest . -

in the area, resulting in a surge of exploration. activity beginning in -

- .increases in road‘building, seismic lrne'blasting;-driliing, helicopter

‘traffic, and human disturbanceialong'the~East Front(Ihsle 1982).




. . 6
Livestock grazing, primariiy eattle,'is;the.dominant lahd'use 09.
private land along the Mountaln Front and”cattlevand horse graéing'
‘allotments ex1st.on publlc land. Tlmber harvest. occurs on a.small"
scale, but recreatioh is probably theﬂsfngle-greatest use of public

lands in the study area. The area supports huntable populatlons of

: mule deer, elk mountain goats, blghorn sheep, black bears (Ursus

-

americanus) and'grlzzly bears. It is also_used by backpackers-and

horsepackers in summer-and provides sites for skiing and snowmobiling

in winter.
Vegetation' X

Detalled descrlptlons of the Vegetatlon, hab1tat types and
- landtypes ‘of the area are given by Harvey (1980) Thompson (1981)
Holdorf (1981) and Kasworm (1981). The vegetatlon of the eastern

foothills is characterized by mountain grasslahds'and 1imber“pine

_(Pinus flexilis) savannahs and forests. Doﬁglas'fir (Pséudotsuga

‘menziesii), lodgepole pine (Pinus éontorta), ahd sub-alpine fir (Abies

las1ocarpa) habitat types- domlnate the forests ‘at hlgher elevatlons

Shrubby c1nquef01l (Potentllla fruticosa) and grassland habltat types:'.

"were also common at h1gherqelevatlons. Seral grass -shrublands were |

tommon on-the'hurned areas_that covered approx1mately 25% of the study
. ‘area. Major fires occurred in the area in 1910, 1919, and 1940 (U.S.

'Forest Service{ unpubl.).
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'History_of‘Bighorn Sheep Herds

The Walllng Reef area supported a’re51dent sheep populatlon unt1l ,:
about 1920. -No documentatlon.of the extlrpatlon of this populatlon is
available._ However; local:ranohers feel.that this population.was
eliminated by poaching and éompetition'wltﬁ domestic aheep (Morris
pers comn. ).. Between 1920 and 1976 blghorns were occa31onally,ob—
served passing through the area, and a small ram band was observed
‘dur1ng late winter and sprlng-ln the’ South Forkcof‘Dupuyer Creek in
1974-1976; ‘These ramsﬁwere‘nost lihely assoclated:with the Ear:_
Mountain sheep population'at the south end of the~study area‘(Erickson
‘et al. 1977). | | ’ :

In March 1976; 37’blghorn'sheep (ZS ewee; 7 rame; 5. female lambs,
1 male ram, and 1 lamb of unidentifled sex) were:transplanted.from the
Sun River dralnage to the Walllng Reef area’in March 1976 (Eriokson
et al. 1977). Although ‘the transplant was, successful the populatlon
was not mon1tored 1ntens1vely untll this study was 1n1t1ated

The Ear Mountaim sheep populatlon apparently resulted from a
northward ranée expan31on by a b1ghorn herd in the Sun River dralnage
~ located approx1mately 20 km south of my study area. The flrst_evldenoe
'lof a resident populatlon in the Ear Mountaln‘v1c1n1ty was'recorded‘in.
;the wintér of 1960- 1961 when 30 sheep’ were counted Subéeouentlcountsf

‘fluctuated from a low of 8 1n 1966 to a hlgh of 74 in 1973 (Montana

~ Department of Flsh Wlldllfe, and Parks, unpubl )




. - vEmHODS .~

Seasonal Distribution and Population Dynamics

Eight‘bighorn sheep.in thefWalling Reefparea were eaptured and
equippeo with radio transmitters during March and April'1982. ,Four
-were‘capturedzby helicopter.darting uslng a M-99 (etorphine) and |
. Rompup (xylazine hydrocthride),mixture and'four were‘captured by
helicopter net-gunnlné (Barrett~et al. 1982, 'Andryk et:a1;~1983). A
jet-converted Bell 47G 3 B- 2 hel1copter was used in all Walllng Reef
capture_operat1ons.- Thlrty of the 37 sheep in the 1976 transplant |
were equipped with 1nd1v1dually recognlzable neckbands_of whlch_at
leaSt 5 were presentlln the stuoy arealduring 1981-1983.

F1ve b1ghorn sheep were captured in the Ear Mounta1n area durlng

L Aprll 1982 us1ng a Clover Trap (Clover 1956) One adult ewe was

Aequ1pped with a radlo transm1tter, the others W1th neckbands ‘Informa—ny

tion on age; sex, and capture and‘release-31tes for all marked sheep

" known to be present in the study'area.duriné thls study are presented..

in Appendir'A Table 12. . | | .
Twenty radlo relocat1on fllghts were ‘made from Aprll 1982 through

April 1983 using a Plper Super Cub equlpped w1th a 3- element Yag1

.antenna.' Fllghts were flown tW1ce a month durlng Aprll August 1982

and January -March 1983 (the perlods of 1ntenS1ve fleld work) -and’once

" a month weather permlttlng, durlng other perlods
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Moyements.of raoio mafked'sheepﬁwere‘analyzed using the‘lELbAY
'computer?program (loﬁner‘1§81) for caleulatioﬁ7of seasonal home range
sizes. - . |

Seasooal d1str1but1ons, sex and age ratlos, and populat1on
estlmates were determined by hellcopter (Bell B- 2) surveys Conducted’“
in July 1981,'January, Febroary, and August 1982, and January 1983 and
were consioered minimum'populatioo estlmates.f Lincoln indices derived
from observations of marked and ohmarked‘animals-(OVerton and ﬂajis
1969) were used as maximum'popolationAestimatesﬁ Marked animals and.
their associates known tozoe'in the'afea bot.missed.during'surve§5'
were added to helicopter counts to obtain a subjective estimate‘withih‘
the loﬁer and upoer limits. |

Ground sutVeys were ‘conducted on.all'seasonal raﬁges within the
study atea at least”once each field‘Season;- The largest sex and age

cohorts observed (excluding all p0331ble re31ght1ngs) each season

prov1ded add1t1onal population and age and sex ratio estimates.

Habitat Characteristics and Use

Quantitative vegetation measurements were made during July ‘and
August 1982 on Walling Reef and Ear Mountain'winter .and summer . concen*
_tration areas. Vegetatlon sample plots were placed at random sites

(at a rate of 10/2 59 km ) W1th1n concentratlon areas’ and at radlo and

N BN
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neckband relocation sites At each site, 3 randomly placed 2 by 5

. decimeter (dm) plots were used to estlmate canopy coverage (Daubenmler-'

1959) of the ground stratum (all grasses forbs, and shrubs less than
- 30 cm in height).. Canopy coverage of plants in the mid-stratum\(woody -
, plants greater'than 30 cmoin height but less.than 180 cm) and upper
| stratum (woody plants greater than 180 cm in height) was estlmated in -
a 375 square meter (mz) plot at each site (Pfister'et al. 1977). |

Habitat components'recorded at each site included:’ terrain“type,
cover type, elevation,.aspect,‘slope, habitat type,'and.distances to
timber and escape cover. Slope was obtained from a-U.S. Geological’
Survey slope grld used on 1 24 000 topographlc maps -Habitat‘types
:followed Pf1ster et al. (1977) and Mueggler. and Stewart (1980).
Distances were.estimated on the ground/and.verified using topographic
»maps"lEscape cover was detined’as cliffs‘or'broken rock areas- that
prov1ded securlty from predators ; | |

A b1nom1al probablllty test (Snedecor and Cochran 1980) was used
..to test the d1fference in percentages of hab1tat components on random
plots versus sheep.relocation plotsr Spearman,s Rank Correlation ‘
(Snedecor and Cochran l980) was:employed to test‘for'dirferenceslin
canopy coverage of ground stratum classes .on random plots-versus
relocatlon plots.. The Student s t test” (Steel and Torrle 1960) was .o
'used to test for d1fferences in canopy coverage of ground stratum

classes in random plots on Walllng Reef versus Ear Mountaln concentra—

tion areas.




ll

‘Habitat components.recorded‘for all sheep observatlons (marked .
"and unmarked) followed those recorded ‘at each vegetatlon sample plot .
. with two exceptlons ' Landtype waS“substltuted for habltat3type,_31nce
the latter was not avallable fron U.S. Forest service (U.S.F.S.)‘maps
and distanceutoﬁthe nearest road:was included‘ Landtypes, defined as
associations or habitat.t§oe, landform, and soil family occurrence by
-Holdorf (1981), were identified from U.S.F. S. overlays on. 1:24,000
topographic maps. WNo attempt was made to. comparé use wlth avallab111ty

due to time cOnstraints.
Food Habits

Fecal samples'(lo oellet grouﬁs per sample period)»were collected E
“from the Walling Reef and Ear Mountaln areas dur1ng July and August .
1982 October 1982 January 1983, and -April 1983 Samples were dried,
‘ground in a Wlley Mlll, and submitted for m1croscop1c analys1s of diet
t.compos1t1on using techniques: descr1bed by Sparks and Malechek (1968)

" The Student's t test (Steel and Torrie 1960) was’ used to_test the
'difference in dlet composition'of.vegetation,classes'Between the -

A Walling.Reef and Ear Mountain sheep.

' 0il and Gashlmpacts

lThe date; location,\and.duration of selsmic‘exbloratlon on‘tne

- study area nere noted and mapnedr Distrlbutions of radio;narked.sheep
before; durlng, and after seismlc.activity:were compared: During the‘z
EAugust 1982 and January.19§3.helicopter,survefs,:flushrng distances of

<
i
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sheép were recorded. Helicopter height and ground distance to the
sheep were used to calculate the diagonal distance from the helicopter

to the sheep groub.
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RESULTS

Seasonal Distribution

¢

Heiieopter Surveysh(Apﬁendix A Tables 13-i7) and relocations. of
marked animals (Appendix B Figs. 4-7) indicated that 3 bighorn sheep
population units (yalling-Réef; Ear Mountain, and Choteau Mountain)
were present in the study area (Fig..2).: Seasonal ranges, rutting
sites, 1amging areas, and mineral liéks associated with these units
are delineated on topégraphic maps in Appendix C. The seasonai.distri-
butions were based on 1981-1983 oﬁservations. The foilowing distgibu—
tion descriptions are of 1982-1983 observations (the period when .
radio-marked sheep were available for study).

Ewe bands in the Walling Reef unit wintefed an plateaus associated
with Walling Reef (Fig. 2). Lambing areas were located on Walligg
Reef and in the Birch Creek dr;inage, 8 km norﬁhwest of Walling Reef.
Most of the ewe bands spent summer and early fall on the Walling Reef
plateaus. In November, all radioed ewes moved into the Birch Creek
drainage.

Waliing Réef.ram bands rutted and winteyed in £he vacinity of .
Walling Reef. About half of the rams wintered-oﬁ'thg Waliing Reef

plateaus, and half on the South Fork of Dupuyer Creek, 4 km south of
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&ﬁ Winter-spring range,
including rutting areas

7// Summer-fall range

% Yearlong range
S % Lambing areas
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Fig. 2. Bighorn sheep seasonal use areas in the East Front study

area as observed during 1981-1983.
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' .Walling'Reef;: They spent summer at the head'of the:North Fork of‘the
Teton R1ver (6 km- southwest of Walllng Reef) and fall in ‘the Berh |
Creek dralnage (Flg 2). :

Ewe bands in the Ear Mountainharea:wintered in the foothillsion
the.east side of Ear Mountain. .Some of these. lambed in the foothflls,
but the maJorlty moved back to the headwall and upper CllffS of Ear
Mountaln to lamb. They spent summer and fall in the v1c1n1ty of th1s
peak and at the. heads of Bear, R1erdon, and Green Gulches, 3 to 5 km
west of Ear Mountain. Ram bands, con31stent1y s1ghted at the head of
the South Fork Teton R1ver dralnage (Ear Mounta1n area)"durlng summer,
probably W1ntered south of the study area (Fig. 2) |

- The Choteau Mountaln area, contalned neckbanded sheep orfglnally
marked in both the Walling Reef and Ear Mountaln areas and seemed to
‘be a range expansion of about 10 km for both populatlons Choteau
Mountain ewe bands appeared to spend the ent1re year on Choteau Moun-
tain. However,,there-were,no radlofmarked sheep in th1s_populatlon
unit, and these'sheep were observed infrequently;‘ Ram groups, present
in the Choteau Mountain yicinfty‘during summer and fali'.rutted there'
and on the Ear Mountain Winter range (Fig 2). Most- apparently w1nter-l-

ed south of the study area in the Deep Creek dra1nage
"~ - Home Ranges'
The Walllng Reef radio- marked ewes had the largest seasonal home

ranges (mean = 10.9 km ) of radioed sheep in the study area due to.

the1r movements to and from ‘the Birch Creek dra1nage (Table 1)




'Table 1. Seasonal and annual Eome’range sizes (kmz), number of relocations (N), and
‘ home range means (km“) for radioed bighorn sheep in the East Front study area.
during 1982-1983. '

Spring 1982 Summer 1982 Fall 1982 Winter 1982-83  Annual 1982-83

’ --Animél-I.D.l‘ Size N- . Size N Sizé N Size N Size N-
- WR Ewesa . . o
2_3b', 4:5 8 3.3 s 7.6 4 1.6. 6 14.6 o .23
- 2-6 12.3 7. 0.3 4 27.4 &4 3.5 8 40.5 23
© 2-7 33.6 6 0.6 6 5.6 "3 7.0 7 - 61.1 22
. 3-2 . 30.8 g8 . 1.3 7. 20.2 3 2.9 8 88.4 26
4-2 . 15.1 7 - 12.4 4 19.1 4 _ 8.8 8 _  40.2. - 23
"X'=19.3 - X = 3.4 X =16.0. X=4.7. X=49.0
SD = 12.5 SD'= 5.1 SD = 9.2 SD = 3.0 - SD = 27.5
i . < ot
EM Ewes o
2-2 11.2 12 2.8 6 2.8 3 1.0 8 24.1 29
WR Rams
3-4 13.8. 8 1.3 3 0.0 2 11.7° ' 6 76.8 19
4-10. 27.9 8 2.2 4 2:4 3 4.7 5 77.3 20 -
4-12 - - 9.5 . 3. 0.0 1 5.3 3 8.1 6~ 92.0 S 12 -
X =17.1 X = 1.2 X=256, X="8.2" X = 82.0
SD= 9.6 . SD="1.1 SD=2.7  SD= 3.5 SD = 7.6
CM Ewe - - A I 5

a ‘. . . R . ‘ . . . . . . L R
Groupings are based ‘on relatively small mean .association distances, and represent
_ population units, WR = Walling Reef, EM = Ear Mountain, CM = Choteau Mountain.

.'b.Band-éhannel radio frequency; Appendix A Table.12.
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‘ Radloed Walllng Reef rams had the largest annual home ranges (mean =
:'82 O km ), as the1r seasonal ranges were more w1de1y separated

| The- radlo -marked ewe in the Ear Mountaln V1c1n1ty had much smaller
annual and seasonal_home'ranges (means of 5.2‘and 24.1 km respectrve-
"ly) than Walling Reef eweés, since she spent‘thelentire:year in the

vicinity of Ear Mountain. -

Population Dynamics i

L1ncoln 1ndex populatlon est1mates were 258 (80% confldence
1nterva1 188 =409) for August 1982 and 253 (80% confldence 1nterva1
. 180-426) for January 1983 (Table 2) Population estlmates_based on
_ helicopter~counts-with missed marked animals and their associated—
groups added for the ent1re study area were 225 in August 1982- and
185 in January 1983 and for 1nd1V1dua1 populatlon units were: 70 in
'both August and January for Walllng Reef' 110 in August and 90'in
-January for Ear Mountaln, and 45 1n August and 25 in January for
Choteau Mountain. Although the latter estlmatlon techn1que was sub-

"~ jective, I feel its estimates were more accurate. . Cohort based-esti—
mates‘ from ground and airplanetobservations,dproduced hrghly.variable
but lower populatlon est1mates (Table 3) -

The mean lamb eve ratlo (w1th year11ng ewes 1nc1uded) of 30: 100
was lower and. the ‘mean  ram:ewe- ratlo of 191: 100 was hlgher 1n.the -July
1981 and January-February 1982'he11copter surveys‘than in the August
1982 and January 1983 (lamb‘eWe = 47 100, ram ewe = 755100).surveys'j5

(Table 4)ﬂ leferences were probably due to the- small sample size of




Table 2. Total numbers observed and Lincoln index
surveys of the East Front study area.

estimates for bighorn sheep helicopter

August 1982

January 1983

Seasonal Actual . Marked Animals Actual Marked Animals
Range Count Obs. Present Count Qbs. Present
Walling Reef . 56 . 8 11 - 54 9 11
* Ear Mtn. 79 "2 4 7 1 5
Chote;u Mtn. 37 g' -3 _l§ , 9 1
TOTAL 172 12 18 149 10. 17
‘Proportion of marked |
animals seen 0.66 0.58
Lincoln Index 258

253

3T
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Table 3. Total numbers observed and Lincoln’ index estimates for the 1argest sex and age

cohorts of bighorn sheep observed seasonally in the East Front study area, :

: excludlng he11copter surveys.

Seasonal ) ' Rams Ewes

Marked Animals

Lambs:100

. Lincoln Index - 156"

Ranges ] . iTotal ‘(> 1yr.) - (> liyr.) Lambs Uéclt} : Obsf Present Ewes RaE:;:OO
April-June 1982 -

'wa11i§g Reef © 87 28 16 9 42 5 1 56 175
Ear Mountain - 64 28" 10 8 8b 3 5 80 280
Choteau Mountain . 22 2 4 20 14 1 1 50. .50

TOTAL. . 143 58 - 30 19 36 9 18 63 193

Proportion bf.maiked D . ' , '

~ animals seen 0.50

, 'iincolp Index - 1 286 ‘
Ju1§-Aug. 1982- ‘ . .

'Wauing Réef o3’ 7 11 3 - '8 1 61 39
Ear Mountain - 36 2 - 7 4 3 2 " 57 314
Choteau Mountain o QQ - 18 - _1' 3~ 2 2 3 43 ‘557

* ToTAL . . .- S SRS B 32, 1 s 12 18 53 146
Proport:on of marked - o ‘ '
animals séen : 0.66

61




~ Table 3. Concluded.

'Lj:ncqlx‘l Index .‘ © 170,

Se#soﬂal ’ . . Rams . | Ewes - - . Marked Animals Lambs:100 Rams:100

Ranges . - _ Total (> 1 yr.) (> 1 yr.) Lambs Uncl. 0Obs. - Present Ewes Ewes
. Oct. 1982 _' ' '

Walling Reef -~ 41 8 12 6 15 7 11 50 67

Ea£ Mountéin B -

a Cho.t‘.eau_ _.Momlrt"'a‘in. 5 - . ) _ . _ 1 3 .
_TOTAL .. - - ,46 C 13 12 6 . _15‘ 8 14 50 " 108
- Pr;portion.of marked . ; '

animals seen ©0.571 N
Lincoln Index TR
- “Dec.:~ Marc’h. 1982-83 N .

‘ Walling Reef- ' 41 12 - 20 9 6 7 11 45 60
Ear Mountain T 8 23 8 2 5 35 35
:Chote5u.Hounthin - ‘4 o ;é- — - - 0 1 ‘

ToraL - 90 24 4 17 6 Y 40 56
Proporton of mgrked o ‘

animéls seen - 0.529

2 “All 4 sheep were unsexed yearlings.
o Included 13 unsexed yearlings.

0z
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Table 4. Numbers and age and sex ratios of blghorn sheep
observed on helicopter surveys of the East Front
study area, 1981-1983.

. Seasonal Rams Ewes Lambs:100 Rams:100

Range Total (> 1 yr.) (> 1 yr.) Lambs  Uncl. Ewes? Ewes®
July 1981 )
Walling Reef  -46 29 11 4 2 -
Ear Mtn. 30 ’ 30
Choteau Mtn. 9 9 _ . __ ’
TOTAL 85 38 11- 4 32 36 345
Jan. 1982
Walling Reef 49 19 © 23 7
Ear Mtn. .
Choteau Mtn. 5 5 - _ .
TOTAL 54 24 23 7 0 30 104
Feb. 1982 , o
Walling Reef . 46 - 21 .20 5
Ear Mtn. . . .
Choteau Mtn. 6 5 1 _ — 24 124
52 26 21 5 0
Aug. 1982
Walling Reef 56 23 . 21 10 2 48 110
Ear Mto. 79 20 .39 20 . 51 51
Choteau Mtn. 37 26 - 8 3 _ 38 325
172 69 68 33 . 2 49 101
Jan. 1983
Walling Reef 54 2123 10 43 91
Ear Mtn. 77 13 43 - 21 . 49 39
Choteau Mtn. 18 3 1 4 _ 6. . 27
TOTAL * 149 37 77 35 0 45 48

Age and sex ratios are not given for individual heard segments for the first 3 surveys.
because these sample sizes are too small. ’
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ewes in the 1981 survey and.thellower inrensity of'surVey_effort in
rheiEar Mountain area during'the;first'3 surveys.

:Ground and aerial observations-during June showed a lamn:adult
ewe ratid of 63:100 prompfly after_lambing (Table 3). Most lambing
occurred in rhe,studyearea betneen“mdd—May and'mid;June,'with the peak
of activity dnring the first week in Jume. Both nelicopter and ground .
_ observations con31stently showed hlgher'lamb ewe ratlos in the Ear |

Mountain populatlon unit than in the Walllng Reef "unit.

"Habitat Charcteristics and Use -

Winter Range Habitat Sampiing
’ The Walling Reef winter-range consisted mos;ly'bf a subalpine
plateau at elevations of 1,647 m.to.2;196 m{~‘The Ear winter range was

a foothill area'ranging in elevation'from~1,586 m to 1;830 m.

.Too few relocations of marked animals were available for intensive -

nabitat selection‘analysis; Honever, binonial pronability analysis‘off
" the difference in habiéat Component occurrence in randon pldﬁs versus
radio and neckband.reidcation'nlors is included to help illusrrate.
selectinity fatterns (TableIS, Apnendix~A'fables'is;.IQ)L -
Bighorn sheep.on tne Waliing Reef and ﬁar Mountain winter.ranges:
appeared to select for cllff and broken rock terraln types,vagalnst
timber and shrub cover types, for lower elevatlons (1526-1678 m),
against distances to t1mber under 9 m, for escape cover'dlstances

under 9.m, and for rock scree habitat types (Table 5).
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Table 5. Binomial probability analysis of the difference between

' . percent occurrence of sheep habitat components in random
habitat sample plots and sheep relocation sample plots - .
(p < 0.10). Numbers. of radio and neckband relocation sites
are in parenthesis. :

_Habitat? - . WR EM ' WR. - EM -
- Component . Winter .Winter - ° Summer - Summer -
(17) . (19) - (19) (1)
Terrain type L ’ "
© Bluffs . N8 - .+ NS ' o+
‘Cliffs , + .+ + o s
Cirque basin. @ NS - _ S :
Talus slope NS o , NS
Broken + : - +
Ridge - NS . NS . . NS " . NS
Park NS - - ‘ o NS
‘Creek Bottom NS ) Lo NS NS
Sidehill ‘NS NS - = . N8
Cover type . . A . A
- Timber . . - = o= - Do -
.Shrub o - . NS© ) L .. NS
Grass-forb + . + . NS .~ NS
Rock-bareground NS - - + . NS . .
- 0ld burn + a c B .. - NS
Elevation (m) :
1402-1525 I |1
1526-1678 "+ o+ - .
1679-1830 NS - Co NS
1831-1983 ' NS ot .
1984-2135 "NS ‘ . NS ) NS
2136-2288 . NS - _ . " NS . - NS
- 2289-2440 E o B < . NS
 2441-2593 L o - NS
Aspect
N - SN Lo St . . NS
“NE : : ‘NS . " NS . + - NS
E . " NS NS A NS .
‘SE . . . . NS : B o - NS
s . NS .+ A - T
SWo. . e , o NS -

W -N$ - " NS S
NW - NS R | - R




. Table 5. Continued.

o - .

Pofr-Fesc

: NS

Habitat” WR " EM WR EM

Component .-Winter Winter Summer Summer
- .an - (19) (19) (1)

Slope : ‘

- Under 20% NS NS -
20-29%. NS + NS NS
30-39% - NS + + - -
40-49% + - - NS
50-59% NS - NS ~.NS
.60~79% " NS NS - NS

© 80-1009% : - + NS

Dist..to timber

* 'Under 9 m - - - "L NS
9-46 m NS + NS
47-91 m . NS NS -
92-230 m - © NS -

- 231-400 m NS o NS~
Over 400 m . + T+

. Dist to escape : . 3 :

- Under 9 m = + + +
9-46 m NS + ot . NS.
47-91 m NS .+ - . NS
92-230 m - NS - - NS
231-400 m - - = NS
Over 400 m NS - - NS

Habitat type®

- Abla-Arco - NS
Abla-Cage , NS
Abla-Caru NS '
Abla-Clps. -+ o :
Abla-Gatr . ' _ NS NS
Artr-Agsp NS C
Artr-Fied . +.

Artr-Fesc - " NS .

Fied-Agsp . - +

Fesc-Agsp o -

Fesc-Feid NS NS ) Do
Pien-Gatr': NS ' NS . -

- Pifl-Feid C ; NS

- . Pifl-Fesc NS St :
Pofr-Agsp. : ..'NS§ S -
Pofr-Feid - NS NS .. NS

- .'NS
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Table 5. Continued.
Habitat? WR EM WR EM
Component " Winter Winter Summer Summer
a7n) (19) (19) D)
Psme-Arco NS '
Psme-Aruv . -
Psme-Cage NS NS
Psme-Caru NS
Psme-Syal NS .
Psme-Spbe : NS
Rock-Scree + + + +
Timber Canopy .
0 NS + + NS
0-1% NS NS . NS NS
1-59% NS - NS
5-25% ) - NS
25-50% NS NS NS NS
50-75% NS - NS
75-95% NS NS
957100%
Shrub Canopy
0 NS + iy NS
0-1% - - + NS
1-5% + NS - NS
5-25% + NS NS NS
25-50% NS NS NS NS
50-75% NS
75-95% )
- 95-100%
Ground cover
0
0-1%
1-59% " NS + NS -
5-25% NS NS + +
'25-50% NS NS - NS




Table 5. Concluded. o

Habitat? - WR . EM . WR. . EM -
Component Winter Winter Summer - ~ Summer
. | _an o (9) O NN )
50~75% NS . NS TR NS
75-95% -+ LE - . NS
95-100% ‘ g : S ,
4 NS = No significant difference.

Significant higher occurrence, 1n sheep. relocation habltat

.+
‘ sample plots.
- = Significant lower occurrence in sheep relocatlon habltat sample
. plots.
L Walling Reef |
EM = Ear Mountain

See Appendix Table 22, for key to 4-letter plant species abbreviations.
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f.»Withincthe Walling Reef winterdrange, sheep Seemeddto select for

the subalpine fir-clematis (Clematis pseudoalplna) habitat type on old -
burn sites W1th shrub canopy coverages of I - 25% and north- facing
aspects ‘of 40 - 49% slope at the north- end of the plateau In con-

trast, sheep on the Ear Mountain w1nter range appeared to select for

-fescue (Festuca spp.) habitat types on open southffacing benches

(Table 5).

There was a positive rank correlation between, ground coverage

‘characteristics in random and relocation plots (Spearman's rank cor--

" relation, r =~0{85?0.89, P <'0.05) on both winter ranges (Table 6).

Sixty- four percent (1nclud1ng 7 of the top 10 taxa ranked by canopy

- ,coverage) and 57% (1nc1ud1ng 6 of the top 10) of plant taxa 1dent1f1ed

in plots on the Walllng Reef and Ear Mountaln w1nter ranges, respec-
tively, were in both random and- sheep relocation plots (Appendlx A
Table 20). Canopy coverage of Walllng Reef random plots when compared

to Ear Mountaln random,plots was greater for shrub, rock, and.bare-

-

'ground and less for grass, forbs and herbaceous'litter-(Studentfs t

test, p < 0.005).

'Summer Range Habitat Sampling

TheiWalling'Reef and Ear Mountain.sumﬁer ranges were in alpine

-ridge and peak-areas at elevations ranging from'2,013 m to 2,440 m.

Sheep on both ranges appeared-to select against timbered cover types,
for distances to timber over 400 m, foér escape cover distances under. 9

m, for rock scree habitat types, andpfor.ground canopy coverages of

5 - 25% (Table 5). .




" Table 6. .Percent frequency of. occurrence and mean percent canopy coverage of ground stratum

-classes found on the Walling Reef (WR) and Ear Mountain (EM) sheep winter and summer

8Random sample blots.

bRadio or hgckband:relocation sample plots.

c L . X .
Percent fiequency of occurrence/mean percent canopy coverage;

Tr:tréce,

a value less than 1.0%.

ranges. - Numbers of frames sampled are in parentheses.-
WR Nintgr WR wintgr EM w1n£eb EM w1hte; " WR Summer’ wﬁ Suamer EM Summe; EM Summer
Random™ . Reloc., Random - - Reloc. Random Reloc. Random Reloc.
Classes {90} (51) (90)- 57 (60) (57) (60) {21)

. Grass ) 85.1/11.1 90.2/7.7 94 4/18. 3' 100;0/22.6 86.7/15.0 86.0/4.7 - 81.6/14.7 76.2/5.5
Forbs 95.4/22.5 94.1/27.4 95.6/27.9 100.0/32.6 96.7/35.6 94.7/19.8 96.7/23.6 95.2/23.3
Shrubs _ ‘ 73.6/18.1 . 78.4/21.8 56.7/9.7 - 47.4/6.8 63.3/9.9 50.9/3.4 33.3/4.3 52.4/8.4:

. sglaginéiia densa 9:2/frc 25;5/3.5 16.7/1.9 - 29.8/3.8 11.7/1.5 5.3/Tr 3.3/Tr 4.8/Tr

. Lichen T 39.1/1.2 54.9/2.9 '}7.8/1.4 “3'542'2, 36.7/1.6 - 87.7/4.8: 48.3/1.5 “71.4/2.2

_Moss ' 1L.5/Tr 27.5/2.1 15.6/2.8 5.3/Te 20.0/1r 1.8/Tr 25.0/1.5 23.8/1.2

. Herbaceous ‘Litter 93.1/23.6 100.0/17.1 97.8/39.0 98.2726.6 . . 95.0/24.5 77.2/6.0. © 92.6/26.5 95.2/9.1
Woody Litter ©56.3/3.6 7 64.8/6.9 55;6/3.0. 24.6/1.0 26.3/2.2 15.8/Tr . 50.0/3.7 e
Rock ' . 56.3/19.8 64.7/17.3 46.7/3.6 59.7/9:4 46.7/17.4 96.5/45.9° " 85.0/33.3"  100.0/53.4
Bare ground 56.3/2.7 . 70.6/4.6 ' 66.7/7.3 84.2/6.0 65.0/5.0 75.4/3.5 51.7/6.4 - 23

.8/1.2

8¢
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Sheep on the Wallrng Reef summer range seemed - to select for
cl1ffs and broken rocky terraln types.at the south’ end of the plateau
north northeast, and east-facing aspects, slopes of 80 - 100%, and
" shrub ¢ canopy coverages of 0 and O - 1%. The number of-sheep relocatlon
plots available on-the‘ﬁar Mountaln summer range was small (7),.;nd
analysis showed no signlficant dlfference'between most habitat”occur;
rences on random uersus relocation plots (Table 5):L

There was a positiVe rank correlation\between ground coverage ‘
characteristics in random and relocation plots (Spearman!s rank corre-
lation, r, = 0. 81 0. 82, p < 0.05) on both summer ranges (Table 6).
_S1m11ar1ty between random and relocatlon plots was less on summer
ranges than on-winter ranges. Forty five percent and 42% (1nclud1ng 4
of the top 10 taxa ranked by canopy: coverage) of plant taxa found on
_the Wall1ng Reef and Ear Mountain summer ranges, respectlvely, were
’1dent1f1ed in both random and relocat1on plots (Appendlx A, Table 20)‘
Canopy coverage of Walllng Reef, random plots when compared to Ear

Mountain random plots was - greater for forbs and shrubs but less for

rock ground stratum classes (Student s t test, p < O 005)

Seasonal Habitat Use:by:All Observed Sheep

Percent_use of habitat components by all»sheep, marked_and.un-

‘ marked, observed:during fixed-wing.flights,.hellcopter surveys, andlu
‘ground obseruatlons-(Tables.l 8) was generally'consistent with,resultsA
presented in -the prev1ous sect1on Approx1mately 70%: of observatlons

'L were within 91. m of escape ‘cover and 93% were within 230 m of escape
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Table 7. Percent use of habitat components by bighorn sheef obse}ved in
the East Front study area during helicopter surveys. '

Jan.-Feb. 1982 &

Habitat . July 1981 &
Component ‘Aug. 1982 Jan. 1983 .
Terrain Type , ,
Bluffs 14.3 13.0
Cliffs ‘ 14.3 8.7
Cirque Basin 14.3 4.3
Talus Slope 4.8 .
Broken 9.5 . . 4.3
Ridge 14.3 21.7
Park : 4.3
Creek Bottom 4.8 4.3
Sidehill 23.8 39.1
Total obs.? - 21 23
Cover Type
Timber 12.9 9.1
Shrub 3.2 3.0
Grass-Forb 41.9 57.6
Rock-Bareground 41.9 24.2
0ld Burn 6.1
Total obs. 31 33
Elevation (m)
1402-1525
1526-1678 ‘
1679-1830 - 26.1
1831-1983 ' 19.0 30.4
1984-2135 9.5 34.8
- 2136-2288 28.6 4.3
2289-2440 38.1 '
2441-2593 4.8 4.3
Total obs. 21 23
Aspect
N 9.5 13.0 -
NE . 8.7
E 57.1 26.1
SE 4.8 4.3
S 14.3 26.1
SW . 8.7
W 14.3 8.7
Nw , ' 8.7
Total obs. . : 21 23
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Table 7. Continued.

Habitat July 1981 & Jan.-Feb. 1982 &

Component . Aug. 1982 ) Jan. 1983

Slope
Under 20% 8.7
20-29%" 14.3 13.0
30-39% 4.8 30.4
40-499% 9.5 13.0
50-599% 23.8 8.7
60-79% 33.3 17.4
80-100% 14.3 8.7

Total obs. 21 23

Dist. to Timber
Under 9 m
9-46 m
47-91 m
92-230 m
231-400 m
over 400 m

Total obs.

Dist. to Escape
Under 9. m
9-46 m
47-91 m
92-230 m
231-400 m

" over 400 m

Total obs.

Dist. to Timber
Less than 0.40 km
0.25-0.5 mi. 0.41-0.80 km
0.51-1.0 mi. 0.81-1.61 km
1.1-2.0 mi. 1.62-3.22 km
Over 3.22 km
Total obs.
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Table 7. .Conéluded.

‘Habitat July 1981 & Jan.-Feb. 1982 &

Component Aug. 1982 Jan. 1983
Landtypes :
14D Landslides . 5.0
16 Ridgetops . X 7.7
17 Ridges & valley
slopes ' 7.7
71  Steep, glacial
i troughs - 5.0
182 Steep, glacial .
breaks ' 25.0 7.7
202 Limestone scree 25.0 - 46.2
Vd Low relief forest &
grassland slopes 5.0 . 23.1
VI  Peaks, cirques 35.0 7.7
Total obs.© 20 14
& Total obs. = the total number of bighorn sheep groups observed.
b Totals are greater than the number of observations because cover
type categories often overlapped; thus a 31ngle observation may
have several cover types.
c

Totals are less than the number of observations becausg non-~
National Forest lands were not included in landtype maps available.
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Table 8. Percent use of habitat components by bighorn sheep observed
in the East Front study area, April 1982-April 1983, excludlng
helicopter surveys.

Habitat April- - July- Sept. - Dec.-
Component _ June Aug. Nov. March

Terrain Type :
18.

Bluffs i : 10.1 4 17.4 7.4
Cliffs - 12.8 7.9 8.7 16.7
Cirque Basin 1.8 10.5 4.3 1.9
Talus Slope . 15.8 17.4 1.9
Broken 3.7 13.2 7.4
Ridge 11.9 '13.2 17.4 20.4
Park 5.5 4.3 :
Creek Bottom 5.5 2.6
Sidehill 48.6 18.4 30.4 44 .4
Total obs.? 108 37 23 55
Cover Type
Timber 3.4 8.7 34.3 5.0
Shrub 6.8 7.2 14.3 5.0
Grass-Forb 66.2 42.0- 31.4 50.0
Rock-Bareground 18.3 29.0 14.3 25.3
01d Burn 5.4 13.0 5.7 14.8
Total obs. 148 69 35 80
Elevation (m)
1402-1525 5.8 2.7 :
1526-1678 - 33.7 . .12.7
1679~1830 . 29.8 4.2 30.9
1831-1983. . 13.5 13.5 16.6 "5.5°
1984-2135 8.6 16.2 45.8 27.3
2136-2288 5.8 32.4 20.8 12.7
2289-2440 1.9 29.7 12.5 --10.9
2441-2593 1.0 5.4
Total obs. 108 37 23 . 55
Aspect
N 5.6 2.6 4.3 5.5
NE 9.3 5.1 4.3 7.3
E 6.5 38.5 21.7 18.2
SE 13.0 - 2.6 o
S "50.9 23.1 26.1 '29.1
" SW 6.5 10.3 4.3 18.2
W 3.7 17.9 30.4 16.4
NwW 4.6 8.7 5.5
Total obs. 108 37 23 55
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. Total Qbs.

e
=)
%

-Habitat July- Sept.- Dec.-
Component June Aug.’ Nov. March
Slope - . - .
Under 20% 3.1 8.6 4.3 7.7
20-29% 26.2 2.9 R 19.2
30-39% 15.4 - - 8.6 . 4.3 15.4 .
40-49% .10.8 11.4 C17.4 9.6
50-59% 12.3 11.4 C 4.3 17.3
60-79% 12.3 40.0 - 56.5 11.5
80-100% 20.0 17,1 13.0 19.2" -
Total obs. 108 37 23 55
Dist. to Timber ‘

" Under 9 m 14.0 ©15:8 . 30.4 16.7
9-46 m T 41.1 13.2 . 4.3 18.5 -
47-91 m - 26.2 36.8 - 26.1 20.4 -
92-230 m 8.4 15.8 . 13.0 33.3:
231-400 m 5.6 18.4 26.1 ‘5.6
Over 400 m 4.7 _ ' 5.6

- Total obs. - 108 37 23 55
" Dist. to Escape . o _
Under 9 m 24.3 29.7- - 4.3 29.1
9-46 m 25.2 10.9 - 13.0 18.2
47-91 m 33.3 . 37.8 47.8 30.9
92-230 m - 3.6 21.6 " 17.4 21.8
231-400 m 9.9 : : 13.0 :
Over 400 m 3.6 4.3
Total obs. 108 - 37 - 23 55
Dist..to Road . - N
Less than 0.40 km 6.3 S 2.7 5.6
0.41 km - 0.80 km, 11.7 . 1.9
0.81 km - 1.61 km -23.4 ' A 1.9
1.62 km - 3.22 km . 27.9 . 8.1 8.7 38.9
Over 3.22 km . '30.6 89.2.- .. "91.3 51.9
37 .23 .55
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Habitat April- July- Sept.- Dec.-
Component June’ Aug. Nov. March
Landtypes :
14D . Landslides 5.7 :
16 Ridgetops 5.0 2.6
18 Steep W. facing '
slopes 2.8 5.7 2.6
71 _ Steep, glacial
troughs 10.0
161 Low relief ridges & . :
: slopes ' - 8.3 2.9 . 10.5
171  High relief ridges &
. . slopes 8.3 2.9
182  Steep, glacial
- breaks 2.8 11.4 5.0 5.3
202 Limestone scree 5.6 .25.7 5.0 7.9
vd . Low relief forest & : Co
grassland slopes 27.8 5.7 5.0 34.2
Ve High relief forest & .
grassland slopes .22.2 2.9 13.2
VI Peaks,ccriques - 22.2 37.1 70.0 _ 23.7
Total obs. 36 35 20 38
a

Total obs. = the total number of bighorn sheep groups observed.

b Totals are greater than the number of observations because cover
type categories often overlapped; thus a single observaton may have
several cover types.

€ Totals are less than the number of observations because non-National

Forest lands were not included in landtype maps. available.
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cover. Bighorns in all 3 population units used grass-forb cover
types, slopes with southern exposures, and low relief landtypeg more
on winter and spring raﬁges ?han on summer and fall ranges. Bighorns
on summer and fall gangés werevobserved déing higher eievations,
steeper and more rugged terrain (bluffs, cliffs), more slopes with
east exposures; closer distances to escape cover, and more peak,“
cirque, and scree landtypes than bighorns on winter and spring ranges
(Tables 7, 8). .

| Helicopter surveys showed. no use of old butn areas in summer and
~a majority of summer and winter sightings at distances greater than
3.2 km from roads. Sheep observed from the ground and airplaneshwere
seen in old burn a;eas during all seasdns, used areas greater than 3.2
km from roads more during summer and fall than during winter and
spring, and used timbefed sites during fall.

Known mineral licks were most heavily used by sheep during May

and June. 'Oné lick was located on Walliﬁg Reef and another 3 km
northeast of ngling Reef. Ope lick was identified on the south side

of Ear Mtn., one on the east side of Choteau Mtn., and one on the

- South Fork of Dupuyer Creek (Fig. 2).
Food Habits

Grasses were the dominant food item in fecal samples dufing fall,
winter, and sprihg, while forbs were dominant during summer (Table 9).
Availability information'fpom vegetation sample plots.(Appendix A,

Table 20) suggested that sheep selected for grééses during all seasons.




- Table 9. Mean percentages of grass, forbs, and shrubs in seasonal diets, and mean
' percent canopy coverages in random vegetational sample frames (for W1nter
and summer ranges only).

Area e Grass Forbs Shrubs
Summer 1982 a _— .

Walling Reef 42.5/15.0 48.1/35.6 _ 9.4/ 9.9

Ear Mtn. 29.8/14.7 . '36.3/23.6 : i 33.9/ 4.3

' Fall 1982 ~ R

Walling Reef 48.8 26.4 ) 24.7

Ear Mtn. ' 64.0 - 14.2 - 21.8
Winter 1982-83 : :

. Walling Reef = ' 57.7/11.1 38.7/22.5 : 3.6/18.1

Ear Mtn. 66.7/18.3 15.1/27.9 : - 18.2/ 9.7
Spring 1983 . )

Walling Reef =~ . 67.6 ) 16.3 _— 16.0

~ Ear Mtn. o 75.2 11.8 S 13.1

LE

Mean percentage of the diet/mean percent canopy coverage.




Table 10. Ranking of top ten items:

in seasonal bighorn sheep fecal samples.

Plant Species

July 1982
Walling R.

Aug. 1982
Ear Mtn.

Oct. 1982
Walling R.

Oct.
Ear Mtn.

Jan.
Walling R.

Jan.
Ear Mtn.

Ap. 1983
Walling R.

Ap. 1983
Ear Mtn.

Agropyron Spp.
Astragalus spp.

Arctostasphylos uva-ursi

Artemisia frigida

- Artemisia tridentata

Berberis regéus.
Bromus spp.
Cruciferae
Cyperaceae
Erigonum spp.
Festuca spp.

Frasera speciosa
. Helictotrichon hookeri

Koeleria cristata
Lupinus serifeus
Pinus spp.

Phlox spp.

Poa spp.

Populus spp.

Root

Shepherdia canadensis

Unknown browse
Unknown forbs

Unknown grass

5
‘2

10

10

10

10

(- N, B~ -

10

10

10

10

8¢

¢

™
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Walling Reef fecal éamples, when compared to.Ear Mouﬂtain samples
(Appenidix A, Table 21), contained more grass in summer but less in
fallléhd ﬁinter; more forbs duriﬁg suﬁmer, fall, and winter; and less
shrubs during summer and winter (Student's t test, p < 0.1). There
was'no significant difference between spring samples in the two areas.

Festuca spp. were the most important plants in fecal samples
_duriﬁg‘all seasons (Table 10). AStrégalus spp: were the second most
common on both the Walling Reef and Ear Mountain summer ranges. -
Agrogiron spp. were the second most common plants inlthg fall and
spring fecal samples for-both the Walling Reef and Ear Moﬁnﬁain Eangesf'

Frasera speciosa was the second most common plant in Walling‘Reef

winter range samples, and Artemisia tridentata was the sécond most

common plant in samples from the Ear Mountain winter range.‘

0il and Gas Impacts

No wells were drilled on sheép seasonal ranges within the study
area duriqg June 1981 through August 1983. One nonproducing well,
drilléd in the 1950's ‘'was located on pri?ate land within the Ear
Mountain winter range. |

Three seismic exploration‘liges were conducted in theistudy area
during summer 1982'(Fig. 6). Work on the two lines in the Wallihg
Reef area was doné during 16-24 Juﬁé, while sheep were lambing in this
area. All four radio-marked.bighorns pfe;ent in the Walling. Reef
vicinity in early June moved into the Birch Creek drainage (a 4 to 6

km movement) by -17 June. Intensive ground surveys of the Walling Reef
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RESERVATION /Seismic lines
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Fig:"3. 0il and gas well locations and seismic exploration lines
run in the East Front study area during 1982.
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vicinity were conducted 20-22 June and no sheep were ébserved. This
was the only time during the entire study.whén bighorn sheep were not
observed in this area during ground surVeyé.f

The majority of work on the seismic exploration line in the Ear
Mountain Aféa was done-during 17-25 June, at the end.of the lambing period.
These sheep did not leave the areé-during or after the seismic opera-
tion. I observed a ewe band of 34 animals 1.6 km north of this seismic
line on 24 June. The sheep wére using a salt lick directly in the
flight corridor used for ﬁransporting men and material to the line.

Fourteen helicopter pasées directly over the sheep group were
observed with roughly 5-minute intervals bétween passes. The heli-
copters flew at heights of about 297 to 366 m above the ground. No ..
behavioral resﬁonse was observed to the sound of the helicopters, but
upon seeing the machine, the sheep formed a.tight group and usually
ran a short distance (27Ato 46 m). However, on 3 of the last 5 passes
they ran to escape cover (91 to 183 m). Total behavidral reaction
time (time from initial rééppnse to resumption of foraging):was éhort‘
(3 to 5 min.) as they only saw each helicopter for a few seconds.

The sheep also sthed little behavioral response tq the explosive
charges Being detonated 2 km to the south. Four charges.wére detonated
during the observatién period and the-sheép only looked up once.
Reaction and flushing distance data collection‘during.hélicopter
pofulation survéys also inqicatéd high levels of response to hei@-
copters. The mean helicopter flushing distaﬁce for the Aﬁg. 1982 and

Jan. 1983 helicopter surveys was 363.8 m (S.D. = 232.7 m) for 21
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observations. All sheep ran as the helicopter approached and continued

running until the helicopter left.
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-DISCUSSION AND CONCLUSIONS

Seasonal Distributions, Movements, and Home Ranges.

Available seasonal observations of bighorn sheep in the study

“area from 1976-1981 (Montana Department of Fish, Wildlife, and Parks

unpubl.) fell within ranges'deliﬁeated during 1982-1983.‘.Sheep were
widely dispersed during summer and fall, and range'bverlap occurred-
between thé'three population_uqits during these seasons. Largest
individual home ranges occurred in April-June when ‘individuals moved
from winter ranges to summer ranges and lambing areas.

Migration distances bétween.wintef-spring ranges and suﬁmer-fall
ranges (mgan = 6.5 kﬁ).we¥e'comparablé to those found in the Sun River
herd (Erickson 1972, Frisina 1974). Some ram bands (specifically the
group that brobably wintered in the Deep Creek drainage and spent
summer and fall north of the Teton River) migrated acrOSS~hunting

boundaries. The 4 hunting permits issued for north of the Teton Rivér

(hunting district &441) in 1982 were filled with full-curl rams (7% to

8% years old), of which only one was part of the 1976 transplant

(Olson unpubl.). 1982 was the first year in which perﬁits were issued

" for district 441.

The Walling Reef population unit appeared to be expanding its

3

range to the north, south, and west. The Ear Mountain unit seemed to

4
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be expanding north and west. Not-enough information was available to
determine if range exfansion by the Choteau<Mountain unit (itself a
produﬁt.of expaﬁsioﬁ by the Walling‘Reef and Ear Mountain-units) was

occurring.

' Population Dynémics

Thé 1976 transplant that initiated the Wélling Reef unit was one .
of the most successful,'single intrbductioﬁ, bighorn sheep transplants
in Montana's history (Rognrud 1983). The success of"the'transplant
may be attributed to: transplénting bighorns in£o historic but unoc-

. cupied bighorn habit;t, 4 mild winters in 7 years since the transﬁiant;
closing of Walling.Reef to livestock grazing, and the migration of
rams into the area from south of the Teton Ri?er before and aftef the
transplant. Geist (1971) hypothesized that mountain sheep would not
remain in an unknown arealif other sheep were not presehﬁ.,

‘ The range expansion that océurred in the study area is indicative
of a healthy population (Geisﬁ 1971, Keating 1982). .The 1amb:;dult
ewe ratio in- June 1982 of 63:100 compared favorably with post;lambing
ratios for increasing herds (Woodgerd 1964, Shackleton 1973). The
lamb:ewe ratio (including yearling‘ewes) of.45:100 and ram:ewe ratio
of 48:100 for the january 1983 helicopter'survey'were sliéhtiy lower-
but comparable to the December 1982 ratidé_(lémﬁ:gwe =f49:100, ram:éwe
= 60:100) of the Sﬁn River herd, a‘herd‘that has Been haintained at
felatively constant nﬁmbers by hunting énd 1i§etrapping (McCarthy

unpubl.).
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Horn'sizes of rams‘harvested in thé'study area during 1982 were ;
consistent w1th those harvested in the Sun Rlver area (McCarthyl
unpubl.).” Growth rate and size of horns of the Sun Rlver herd rank

Y

among the hlghest 1n'Montana (Stewart and Butts, 1982).

Blood samples taken during live capture operations indicated. that °

sheep were under no unusual stress and in good health (Jessup unpubl.).

_Habitat Characteristics and Use

The most important winter;spring'hahitat configurations used by
. sheep were open grassland andlold burn'cover tyﬁes at'eleuatiOns of .
1526-1678 m, less than 91 m from cliffs‘and'broken areas, moreithan'
400 m from dense shrub and t1mber stands, and w1th terrain character-
1st1cs that 1nh1b1ted SnowW. accumulatlon Walllng Reef sheep mostly
'used steep north-fac1ng;slopes that were blown free of snow by strong
northerly nrnds characteristie of this winter range. Ear-Mountain
sheep mostly used south-facing benches, typioally:the most snowrree
'areas in'this ﬁoothill winter range.. - |
Inportant sumﬁer-fall‘habitat configurations here open rocky
'hluff and:cliff sites at elevations of 2,01372440_m. Grass*forb}
'qommunities seemed less important'on‘the summer ranges than on‘the.“‘
,winter-spriné ranges. Bighorns appeared to‘prefer~distances’greater‘;
. ‘than 400 m from t1mber 1n summer but’ used t1mbered 31tes in early

v

fall. Blghorn use of timber in early fall was most 11kely a response

. _to greater ava11ab111ty of succulent forage at these sites re1at1ve to

open sites. Sheep use of t1mbered 51tes durlng fall has also been
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récorded by bighorn sheep in the Gallatiﬁ Range of southwestern Montana
(Irby unpubl.) and by Dall sheep (Ovis Qﬁlli) in anada (Newcomb
unpublj).

Use of habifat components was consistent with‘thafifound,in the
Sun River herd. Erickson (1972) and Frisina (1974) also documented a
dependence 6n rocky éscape.cpver during all seasons, heavy use of old
burn and bunchgrass types during %ihteg and spring, and heavy use of
rocky reef types during summer and fall.

Within these seasonal rangés,'differences in canopy coverage of-
ground stratum classés did not seem to influence sheep distribution.
Sample sizes were too small to determine if species composition had an
effect. on distribution. The subalpiné Walling Reef wintef range ‘

appeared to have less grass and forb forage available than-the foothill

Ear Mountain winter range, assuming canopy coverage was an adequate

index of standing crop. The consistently lower lamb:ewe ratios of the

Walling Reef unit may be related to this differgnce in forage availa-

bility.
Food Habits

Food habits of bighorns in the study area.were consistent with

those found in the Sun River herd (Schallenberger'1965,-Erickson 1972,

~ Frisina 1974, Kaseworm et al. 1984).. Shéep ate less grasé and more

forbs on the Walling Reef winter range than on the Ear Mountain winter
range, even though éheep on both fénges‘appéared to be selecting for
grasses. This diet difference was_apparehtly related to differences

in the plant communities -on the two winter ranges.
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Schallenberger (1965) and Kagwbgm.et al. (1984) noted high levels
of dietary overlap between bigh;rn sheep; elk, and cattle-on Sun River
winter ranges. Eik were not present on winter ranges in thé sfudy-
area in numbers large énough féf competition to exist (Olson pers.
comm.). The ﬁotential for compefition with cat;ie was minimal during
the study because more than 90% of the Walling Reef and Ear Mountain
winter ranges were closed to livestoék graziﬁg, and terrain on Chote;u
Mountain was too precipitous for cattle.
. Dietary overlap.betweén‘bighorn sheep'an& mountain‘goa;s did
occur during iate winter and early spring (Joslin 1983): Fecal analy-
sis indicéted Festuca spp. was the most impdrtant-ifem in the diet of
both species during this pefiod. wae&er, information Qas inadequate

to assess the extent of competition, if it existed.

b

0il and Gas Impacts’

Not eﬁough information was available to assess the impaét of
seismic éctivity on rebroduction. However, sheep-displapement from
Walling Reef 1;mbing sites did indicate increased stress associated
with seismic exploration during the critical 1ambiné period. In
contrast the Ear Mountain ewe band obsérved on the helicopter flight
path did not leave the seisﬁic,area.v Their tenéciiy may havg'been due’
to visual screeﬂing of the séismic line by a highl£idge.and/or to
their salt hungef exceeding their desire ﬁo flee fhe disturbéd area.

The mean helicopter flushing distance of 364 m was consispeﬁt

with that found by McArthur et al. (1982). They recorded no behavioral
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or phyéiological response to helicopters observed at distances exceed-
ing 400 m from bighorn sheep.

The increased number of roads associated with development, whether

" o0il and gas, timber, or other uses, may also cause poaching and other

problems. Road use can impede movement into a previously heavily used
site (Stevens 1982) and has.beég associated with decreased repro-
duction and health of bighorn herds (Sihmons et al. unpubl., Youmans

et al. 1982).

N
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MITIGATION GUiDELINES-J

General Guidelines

-Therglwas ﬁot enough hydrocarbon exploration_duriﬁg the study to
fully assess i;s impagt on bighorn sheep. However; potentiél Eonflicts
can be avéidéd by adhering to the following guidelines.

The cumulative effects of all disturbance activities, o0il and gas
exploration and development, timber harvesting, grazing and recreation
must be considered when'evaluating proposed activities. Avoid deline-.

ated bighorn sheep seasonal use areas when occupied, particularily:

1. Winter-spring ranges and rutting areas during 1 November -
30 April.
2. Lambing areas and mineral licks‘during 1 May - 1 July.

Al.6 km~(1 mile) buffer zone of no activity should separate each

disturbance activity from an occupied seasonal use area.

Specific Guidelines

- The following guidelines roughly adhere to the generdl'management
guidélines of‘the Interagency Rocky Mountain Frénf Wildlife Monitoring/
Evaluation Program (1983). Further study of bighorns in the area will

be necessary to verify and/or modify these guidelines.

Seismic Exploration

1. Restrict seismic activities to the pefiod 1 July - 1 November. '
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Limit seismic operations to methods that can be performed in the
least amount of time and with minimal disturbance.. Helicopters
should be used inséead of'constructing new roads.
Require helicopters to ﬁaintain heights not less than 400 m fr&m_
all ground surfaces, except in'designated landiﬁg éones.
Restrict helicopter flight paths to designated corridors of not
more than 0.8 km (0.5 mileé) in width -along seismic exploration
lines.
Space concurrently active seismic lines at least 14.5 km (9
miles) apart to provide at least one undisturbed drainage betweeﬁ
lines. |
Minimize -the numbéf of hélicopter trips necessary'to complete
each line by coordination and comnsolidation of activities.
Ensure adequate visual barriers between helicopter landing zones

and occupied seasonal use areas.

0il and Gas Wells

1.

Avoid constructing wells or pipelines within 1.6 km (1 mile) of
bighorn winter-spring ranges and rutting, lambing, and mineral
lick:areas. Effdrté should be made t6 minimize the acoustic
disturbance zone.

Schedulelwell dfilling and construction activitieslto a&oid
seaéonal'use periods of bighorn sheep in the surroun&ing area.

Do not allow firearms duriﬁg work periods or in vehicles traveling

to and from work sites. = - :

Personnel should not be housed in camps at the work site.
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Roads

1.

Do not construct roads within 1.6 km (1 mile) of winter-spring

.ranges and rutting, lambing, and mineral lick areas, unless

access is not allowed during bighorn seasonal use periods.
Impose seasonal closures on all roads when they are not being

used for their intended purpose.

‘Permanently close and reclaim all roads which are no longer

needed for their intended purpose.

Keep roads which are used for oil and gas activity and other
specified uses closed to the public.

Bus crews to and from work sites to reduce activity levels on

roads.

Livestock Grazing

1.

2.

Restrict cattle grazing to the period 1 July - 15 October.

Continue to protect bighorn winter-spring'ranges from domestic

sheep and cattle grazing.

Timber Harvest

1.

Allow no timber or firewood cutting on winter-spriné rangeé and
ruttiné, lambing, and mineral lick areas during bighorn ;easonal
use périéds.

Do not replant burn sites Qith low timber production.potentiél.

(less than 50 board feet/acre/year) on'existing or potential

sheep range.
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APPENDIX A




Table 11. Average temperature (C), total precipitation (cm), total snowfall (cm), and
deviation from the long term average for 2 weather-stations along the East
Front from June 1981 through April 1983 (U.S. Dept. of Commerce 1981-1983).

Temperature Precipitation
- Deviation from the Deviation from the . .
Month Station® Mean long term average Amount long term average Snowfall
June 1981 " 6D 11.7 -0.5 4.1 -6.5
BL . 12.1 3.3,
July-1981 GD . 16.6 . 0.1 4.8 +1.3
BL 17.4 +0.4 3.1 -0.5
August 1981 GD . - 17.4 +1.5 4.0 10.4
C BL 18.9 12.6 5.6 -1.9
September 1981  GD 12.8 +1.5 1.2 -2.7
: BL 13.2 : .5
October 1981 6D 5.9 -1.2 2.8 -0.3 17.8
‘ : BL 7.1 : 0.5
November 1981 .GD 3.4 +2.7 0.5 -2.5 2.5
: BL 0.3 2.5
' December 1981 - GD | ' -3.8 . 1.0 . 2.4 0.1 19.1
BL -5.2° 0.7
January 1982 GD -8.7 3.2 3.6 1.0 58.0
B ‘ BL -15.1 2.5 43.2
February 1982 GD =5.0 -2.1 4.8 3.0 . 34.3
o BL . =621 1.7 11.4

6S

T




- Table 11. Continued.

Tehperature Precipitation
. Deviation from the Deviation from the
Month Station® Mean 1long term average Amount long term average Snowfall
March 1982 @D -1.0 0.6 4.1 1.5 59.7
. BL - -2.9 2.3 45.8
April 1982 . GD 2.1 -2.0 2.3 © -1.5 27.9
‘ BL . 2.5 0.9 11.4
May 1982 GD 7.8 -0.8 3.7 -4.5 7.6
: BL 8.1 . _ 8.1 20.3
June 1982 . GD 14.4 1.1 - 5.8 . -4.6
BL 14.1 8.9
July 1982 G . 16.3 -0.3 2.2 -1.3
BL . 17.2 1.8
August 1982 GD 16.9 1.0 2.2 1.4
BL 17.9 2.3
September 1982 GD 11.2 ~0.2 6.7 2.8
: : BL 11.6 4.6 5.1
October 1982 GD 7.1 ©-0.1 - 0.5 -2.4 1.3
AU ' BL
November 1982  GD -1.4 -2.1 1.4 -1.7 27.9
, . BL -3.3 0.9 10.2
December 1982 . GD -2.3 0.5 . 1.4 -1.0 20.3 "
, BL ~3.8 ’ © 0.7 10.2

09




. Table 11. Concluded.

Temperature _ L Precipitatidn
) . - a Deviation from the . Deviation from the
Month .- Station " Mean long term average  Amount long term average - Snowfall
January 1983 6D 0.6 . +2.3 - S 1.3 -1.7 0.5 -
. " BL. . . - S :
February 1983 GD . 1.6 $6.1 0.3 -1.7 1.3
o BL 1.3 | 0.5 -1.3 . 2.5
March.1983 GD 1.1 - 2.3 51 . 28 - 546
: BL 0.8 - 2.8 0.8 ~
April 1983 ° 6D .- 3.6 . 0.3 . 1.5 2.8 - 7.6
. -, BL U360 - - . .05 -3.0 - L

L) =.Gibsgﬁ Dam, BtA=.Blackleaf:

I9
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Bighofn sheep radiocollars and neckbands in the East

Table 12.
Front study area, April 1982-April 1983.
Date : Capture &
Captured Sheep Collar Ear Tags Release Data
3/76 Ewe-4 yrs.+ White Neckband A0L64 27N,9W,S3NW
Walling R. Black H's A0465 Sheep Cr., Trans-
) planted from Sun
River
" Ewe-4 yrs.+ White Neckband AQ241
Walling R. Black 0's " A0242, " "
" Ewe-1% yrs. White Neckband A0229 " "
’ Choteau Mtn. Black Z's A0230
" Ewe-1% yrs: White Neckband A0216 " "
Walling Reef Black T's A0217
" Ram-2% yrs.®  White Neckband A0218 " "
Choteau Mtn. Black C's A0219 .
'3/30/82 Ewe-4 yrs.+ 2-7.3 & 151.159 A10520 28N,9W,S31SE
Red Stripe on White A10521 ° Ear Mountain/M-99
" Ram-2 yrs. 3-4.3 & 151.389 'A9611 28N, 10W,S35SE
1/2 Curl Red 0's on White A9612 Ear Mountain/M-99
4/20/82 Ewe-4 yrs.+ 2-6.4 & 151.134 A2389 27N, 9W,S6SE.
. Red Crossbars on WHT A2390 Ear Mountain/M-99
" Ewe-2 yrs. 4-2.4 & 151.639 A9609 " " :
Blue Stripe on White  A9610
" Ram-6 yrs. 4-12.3 & 151.891 A9613 _27N,9W,S8SE
3/4 Curl Black Squares on BRN A9614 Walling Reef/Net-Gun
" Ewe-4 yrs.+ 3-2.2 & 151.334 A0239 " "
1976 Trams. All White A0240
" Ewe-1 yr. 2-3.5 & 151.069 A10524 " "
Black O's on hite A10525
" Ram-4 yrs.+ 4-10.3 & 151.837 A10518 " "
-3/4 Curl Orange A10519 -
4/23/82 Ewe-4 yrs.+. 2-2.2 & 151.031 A10756 24N,8W,S8NE
Black M's on White A10757 Ear Mountain
] Clover Trap
4/22/82 Ram-2 yrs. Red Neckband A10752
1/4 Curl White T's A10753 " "
" Ram-1 yr.' Red Neckband A10770 n "
White Horiz. Bars A10771
4[25/82 "Ram-1 yr. Red Neckband - A10754 o "
. : Two White Stripes A10755 .
" Ram-1 yr. Black Neckband A10758 " "
T Yellow Dashed Line A10759

a

b

Age determined by incisor replacement, and horn rings of males.

This ram was killed by a hunter on Choteau Mountain, 11/10/82.
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Table 13. Bighorn sheep helicopter survey of the East Front study
area, 11-12 July 1981.

Total Rams Ewes Lambs . Uncl. Location
6 2 (1/4 curl) ) . ' 26N,9W,S17NE
. 2 (1/2 curl) : N.Fk.Teton R.
2 (3/4 curl) . .
3 2 (1/2-3/4 curl) - ' ' 26N,9W,S5155W
1 (3/4 curl) Blackleaf Creek
26 20 (1/4-3/4 curl) ) 26N, 10W,S22NW
6 (3/4-full curl) . ' Bruce Creek
16° 2 (1/4 curl) 8 4 2 27N, 9V, 520NE
. T Walling Reef
B ' 1 — 27N,9W,S17NE
’ Walling Reef
1 1 (1/4 cugl) : ) 28N,10W,S18NE
Hungry Man Cr.
14 1 o Co 28N, 10W,S16SE
’ - Major Steele Backbone
1€ 1 T 29N,10W,S31
. : Feather Woman Mtn.
30 30° 24N, 8W,S19NE
: - Ear Mtn.

Included 1 neckbanded ram
Included 2 neckbanded ewes
Included 1 neckbanded ewe
Included 1 neckbanded ewe

Included 1 neckbanded ewe
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Table 14 B1ghorn sheep hellcopter survey of the East Front study

‘area, 19 20 January 1982.

~

Total Rams . . Ewes

_Lambs Location
37° 1 (% curl) ©o237 7 Swift Resevoir (West Slope)'
4 (% curl) 28N, 10W,S26SE
1 (3/4 curl) oL
1 (full curl)
6 5 (%3/4 curl) ' Walling Reef .
1 (% curl) 27N,9W,S55W
6 1 (% curl) South Fork Dupuyer Creek
-4 (3/4 curl) 26N,9W,S2NW
1 (unclassified)
5 4 (3/4 curl) Head of Clary Coulee
1 (3 curl) 25N,9W,5135W

'Table 15. B1ghorn sheep hellcopter survey of the East Front study

area, 25 February 1982.

Total Rams Lo .Ewes Lambs Location
37° : .20 -5 Walling Reef L.
8 (%-3/4 curl) . 27N,9W,SBSE
4 (% curl) -
9’ "1 (% curl) South Fork Dupuyer Creek
4 (% curl) ’ 26N ,9W,S2NW
4 (3/4 curl)
5 - 5 (3/4 curl) . Volcano Reef:..;
) ‘ o 26N,9W,S115W
1 . 1 Choteau Mountain

25N,9W,S12SE




Table 16. Bighorn sheep helicopter survey of the East Front
August 1982.

study area,

65

Uncl.

6 (1/2 curl)

4 (full curl)

3 (1/4 curl)

Date Total Rams Ewes Lambs Location
8/5/82 12 8 4 24N,9W,S138W
Ear Mtn.
" 9 6 3 24N ,8W,S19NW
Ear Mtn,
" 392 1 (yrlg.) 25 13 24N, 9W, S27NW
“Green Gulch
" - 19 8 (3/4-full curl)
6 (1/2 curl) 24N,9W,S18SW
3 (1/4 curl) Our Lake
2 (full curl)
8/6/82 13 1 (1/4 curl) 8 4 28N, 10W,S31SE
) Mt. Richmond
8/7/82 22 117(3/4-full curl) 27N, 10W,S36SW )
5 (1/2 curl) N. FK. Dupuyer Cr.
4 (full curl)
2 (1/4 curl)
8/8/82  21° 13 6 2 (yrlgs.) 27N,9W,S17NE
’ Walling Reef
" 8/18/82 5 4 1 26N, 9, S1NW
’ Choteau Mtn.
" 1 1 (1/4 curl) 4 2 26N,9W,S12NW
Choteau Mtn.
" 1 1 (3/4 curl) 26N;,9W,5355W
- Jones Creek
" 24 11 (3/4-full cirl) -25N,9W,S3NW

Jones Creek

transplant.

Included neckbanded ewe from 1976 tramsplant.

Included neckbanded yearling ram from N. Fk. Willow Creek.

Included neckbanded ram from N. Fk. Willow Creek and neckbanded ram from 1976
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Table 17. Bighorn sheep he11copter survey of the East Front study
area, 14 January 1983.

13

Total Rams Ewes Lambs Location
46° 6 (3/4 curl) 22 10 27N,9W, S8SE
4 (1/4 curl) Walling Reef
2. (full curl) -
2 (1/2 curl)
1 1 27N,10W,S13SE
Phone Creek
17 2 (1/4 curl) 10 4 25N, 9W, S12NW
1 (1/2 curl) Choteau Mtn.
1 1 26N, 9W, S355W
.Jones Creek
7 7 (1/2-3/4 curl) 26N,9W,S11NE
Volcano Reef
14 11 3 24N, 8W, SBNE
Ear Mtn. .
2 1 (3/4 curl) 1 24N, 8W,S8SE
Ear Mtn.
1 (3/4 curl) 7 4 24N,8W,518SE
1 (1/2 curl) Ear Mtn.
1 1 (1/4 curl) 24N, 8W, 19NE
Ear Mtn.
3 2 1 24N, 8W,S517SW
Ear Mtn. ’
6 1 (3/4 curl) 3 2 ‘24N, 8W, S20NW
: . Ear Mtn.
. 10 1 (1/4 curl) 3 5° 24N 8W, S29NW
1 (1/2 curl) Ear Mtn.
22 5 (1/4 curl) 12 4 24N, 8W,528NW
1 (1/2 curl) Ear Mta.
6 4 2 24N, 9W,S13NE

Ear Mtn.

Included two neckbanded ewes from 1976 transplant.
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Table 18. Percent occurrence of habitat components in vegetatlon
sample plots within the Walling Reef area.

Habitat Winter Range Plots Summer Range Plots
Component ! Random Radio & Neckband .~ Random Radio & Neckband
‘Terrain Type
Bluffs 6.7 11.8 15.0 15.8
Cliffs 6.7 . 17.6 10.0 63.2 o
Cirque Basin 6.7 .
Talus Slope 6.7 -
Broken 3.3 11.8 10.0 21.1
“Ridge 10.0 23.5 5.0 .
Park 6.7 .
Creek Bottom 6.7 5.0
Sidehill 46.7 35.3 55.5
Total Plots 30. 17 20 19
Cover Type .
Timber . . 11.1 20.8
Shrub 27.8 19.0
Grass-Forb 25.9 33.3 ) 54.2 48.4
Rock-Bareground 13.0 11.9 ©25.0 51.7
0ld Burn 22.2 35.7 .
Total Plots® - 54 : - 42 2 31
Elevation (m) i '
1402-1525 i
1526-1678 3.3 11.8 .
1679-1830 36.7 47.1 10.0
1831-1983 43.3 35.3 5.0 21.1
1984-2135 13.3 5.9 40.0 31.6
2136-2288 3.3 45.0 47.4
2289-2440 ; i e
2441-2593 ) -
Total Plots 30 17 . 20 19
Aspect . -
N 23.3 47.1 35.0 .
NE 13.3 5.9 5.0 31.6
E 6.7 40.0 4
SE . 13.3 (11.8
S 30.0 29.4
sSwW :
W ' . 3.3 5.9 5.0
NW 10.0 : . 15.0 )
Total Plots 30 17 20 19
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. Table 18. Continued.

Habitat Winter Range Plots Summer Range Plots .

. Component . ___Random Radio & Neckband Random Radio & Neckband

Slope
Under 20% 10.0 20.0

- 20%-29% 10.0 5.9 15.0 15.8
30%-39% 13.3 5.9 '40.0 - '
40%-49% _ 10.0 -35.3 21.1
50%-59% 20.7 11.1 10.0
60%-79% 26.7 17.6 5.0
80%-100% 10.0 23.5 "10.0 63.2

w
[=]
-
~J
[
o
—
O

Total Plots

Dist. to Timber

Under 9m 30.0 5.9 25.0
9-46 m 16.7 11.8 .
47-91 m 30.0 29.4 25.0
92+230 m 10.0 41.2 20.0 15.8
231-400 m 13.8 11.8 30.0 84.2
Over 400 m
Total Plots 30 17 20 19
Dist. to Escape .
Under 9 m 10.0 41.2 20.0 13.7
9-46 m " 13.3 5.9 ) 15.8
47-91 m 16.7 17.6 15.0
92-230 m 23.3 23.5 30.0
231-400 m 30.0 11.8 35.0
Over 400 m 6.9
Total Plots 30 17 20 19
Habitat Typeb
Abla-Arco C 15.0
Abla-Caru . 6.7 5.9 o
Abla-Clps - 23.3 58.8 -
Abla-Gatr ' . i 5.0
Fesc-Feid 3.3 ’
Pifl-Fesc 3.3
Pien-Gatr 10.0
Psme-Arco 3.3
Psme-Aruv 13.3
Psme-Cage 3.3 :
Psme-Spbe 5.0
Pofr-Fesc - 20.0 5.9 35.0
Pofr-Feid - 10.0 15.8
Rock-Scree 0 13.3 29.4 30.0 84.2
. Total Plots 30 17 20

—
o
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Table 18. Concluded.

Habitat Winter Range Plots : Summer Range Plots
Component Random Radio & Neckband Random Radio & Neckband
Timber Canopy Coverage )
46.7 58.8 70.0 100
0-1% 30.0 41.2 5.0
1-5% ’ 10.0
5-25% . 20.0
25-50% 6.7 5.0
50-75% 3.3
75-95% 3.3
95-100% . .
Total Plots " 30 17 20 19
Shrub Canopy Coverage
0 : 10.0 25.0 36.8
0-1% 26.7 5.9 40.0 63.2
1-5% ) 20.0 47.1 15.0
5-25% 30.0 47.1 10.0
25-50%- 10.0
50-75% 3.3
75-95%
95-100% . .
- Total Plots 30 17 . 20 19
Ground Canopy Coverage
0-1% :
1-5% 6.7 - 5.0 21.1
5-25% 13.3 11. 10.0 63.2
25-50% 13.3 ‘11.8 35.0 15.8
50-75% 43.3 29.4 35.0
75-95% . 23.3 47.1 . 15.0
95-100% ' ' ‘
Total Plots 30 - 17 20 19
a

Totals are greater than the number of sample plots conducted because cover type
categories often overlapped; therefore a single plot may have had more than one cover

type.

I3

See Appendix'Tablé 22 for key to 4-letter plant species abbreviations.
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Table 19. Percent occurrence of habitat components in vegetation -
sample plots within the Ear Mountain area.

Habitat Winter Range Plots Summer Range Plots
Component " Random Radio & Neckband Random Radio & Neckband
Terrain Type . . .
Bluffs 6.7 21.1 . . - 28.6
Cliffs 10.5
Cirque Basin .
Talus Slope . 20.0 28.6
Broken :
Ridge | 13.3 10.5 15.0
Park 13.3 15.0
Creek Bottom 20.0 5.3 5.0
Sidehill 46.7 52.6 - 45.0 .. 42.9
‘Total Plots 30 19 -20 . 7
Cover Type .
Timber 34.3 50.0 .20.0
Shrub 8.6 8.3 ’
Grass-Forb 57.1 76.2 16.7 30.0
Rock-Baregrourd . 23.8 16.7 . 50.0
0ld Burm 8.3
Total Plots® 35 21 24 10
Elevation (m)
1402-1525 3.3
1526-1678 33.3 68.4
1679-1830 63.3 31.6
1831-1983
1984-2135 40.0 28.6
2136-2288 40.0 42.9
2289-2440 15.0 14.3
2441-2593 : 5.0 14.3
‘Total Plots 30 - 19 20 7
Aspect ' ,
N 33.3 10.5 10.0 .
NE 13.3 21.1 15.0 14.3
E . 10.0 10.0 14.3
SE . 3.0 10.5 15.0 i
S 20.0 52.6 15.0 14.3
sw 25.0 28.6
W 13.3 25.0 28.6
NW 6.7 5.3 )
Total Plots 30 . 19 - 20 7
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Table 19. Continued.

Habitat Winter Range Plots Summer Range Plots
Component - - Random Radio & Neckband Random Radio & Neckband -
*Slope
Under 20% - 13.3 5.3
20%-29% 30.0 42.1 10.0
30%-39% 23.3 42.1 20.0 -
40%~49% 20.0 15.0 14.3
50%-59% 13.3 20.0 2.9
60%-79% : 25.0 42.9
80%-100% _ 10.5 10.0 28.6
Total - Plots . 30 1 20 7
Dist. to Timber . .
Under 9 m 43.3 21.1 60.0 42.9
9-46 m 33.3 68.4 15.0 28.6
47-91 m 16.7 5.3 20.0
. 91-230 m 6.7 5.3
231-400 m
Over 400 m 5.0 28.6
Total Plots 30 19 20 7
Dist, to Escape
Under 9 m 6.7 31.6 28.6
9-46 m 13.3 31.6 5.0 14.3
47-91 m 6.7 36.8 25.0 28.6
92-230 m 20.0 5.3 40.0 14.3
231-400 m 26.7 20.0 14.3
Gver 400 m 26.7 : 10.0
Total Plots 30 19 20 7
Habitat Typeb
. Abla-Arco . . . ©25.0 14.3
Abla-Cage . 10.0
Abla-Gatr . 5.0 -
Artr-Agsp 3.3
Artr-Feid . 21.1 .
Artr-Fesc - 6.7 5.3
Feid-Agsp ' 3.3 26.3
Fesc-Agsp - 13.3
Fesc-Feid 6.7 : .
Pien-Gatr 10.0 28.6
Pifl-Feid _— 5.0
Pifl-Fesc . 10.5 .
Pofr-Agsp . 3.3
Pofr-Feid 6.7 5.3 10.0
Pofr-Fesc 30.0, 21.1 15.0
" Psme-Syal 10.0
Psme-Caru 10.0
Psme-Cage .7 - )
Rock-Scree o 10.5 20.0 57.1
Total Plots 30 19 20 7




I

72 -
Table 19. Concluded.
Habitat ] Winter Range Plots Summer Range Plots
Component Random Radio & Neckband Random Radio & Neckband
Timber Canopy Coverage - : .
40.0 84.2 : 30.0 42.9
0-1% 16.6 15.8 o 10.0 28.6
1-5% 20.0 10.0 :
5-25% @~ . : . 25.0 © 28.6
25-50% 6.7 15.0 . .
50-75% 13.3 :
75-95% 3.3
95-100% - :
Total plots 30 19 20 7.
Shrub Canopy Coverage
0 20.0 63.2 15.0 28.6
0-1% 43.3 10.5 5.0
1-5% 23.3 15.8 25.0 14.3
5-25% 10.0 10.5 40.0 57.1
25-50% 3.3 15.0
50-75%
75~95%
95-100% )
Total Plots 30 19 20 7"
Ground Canopy Coverage .
0-1% : .
- 1-5%. o ) T . 25.0 . 14.3
. 5-25% 3.3 42.9
25-50% 10.0 10.5 40.0 - 42,9
50-75% 26.7 21.1 25.0
75-95% 60.0 68.4 10.0
95-100%
Total Plots - 30 19 20 . 7

Totals are greater than the number of sample plots conducted because cover type
categories often overlapped; therefore a single plot may have had more than one cover

type. .

See Appendix Table 22 for key to 4-letter plant species abbreviationms.




Table 20. Percént frequency of occurrence and mean percent canopy coverage of plants found on
the Walling Reef (WR) and Ear Mountain (EM) sheep winter and summer ranges. Numbers
of frames sampled are in parentheses.

WR Winter WR Hintes EM Winter EM Winter WR Summer WR Summer EM Summer EM Summer
Random Reloc. Random ' Reloc. Random . Reloc. Random Reloc.
Taxa (90) {51) {90) (57) (60) (57) {60) (21)

Grasses and Grasslikes: -

Agropyron spp. . 1.1/7r¢ - 3.9/Tr 18.9/Tr 17.5/Tr 5.0/Tr 3.5/Tr 18.3/Tr
Egpogliron caninum 1.8/Tr . 6.6/Tr

Agropyron dasystachyun 4.6/Tr - 2.0/Tr . . )
Agropyron smithia "y 5.1/Tr 7.8/Tr 1.7/Tr . 5.0/Tr
Agropyrop spicatum, 14.9/Tr . 7.8/Tr 42.2/2.2 64.9/4.0 10.0/Tr 12.3/Tr 20.0/2.0 9.5/Tr
Bromus carinatus 16.1/Tr 7.8/Tr 3.3/Tr 1.8/Tr 28.3/Tr 12.3/1.0 ° 1.6/Tr

Bromus inermis 18.3/Tr 17.6/Tr 4,4/Tr 5.3/Tr ‘ . 1.8/Tr
Calamagrostis montanensis L.1/Tr . ° 2.0/Tr 3.5/Tr
Calamagrostis cubescens 3:4/Tr 2.0/Tr : - 1.7/Tr
Carex spp. 34.5/1.1 31.3/2.8 38.9/1.1 36.8/1.4 43.3/1.5 22.8/Tr T 25.0/1.2 4.8/Tr
Carex filifolia .- . 9.2/Tr -~ 7.8/Tr 23.3/Tr 26.3/Tr 6.7/Tr 10.5/Tr " 11.6/Tr

Carex gevepi 3.4/Tr 5.6/Tr . 1.7/Tr . 5.0/Tr ;
Carex rupestris 10.3/Tr . 3.3/Tr ' 12.3/Tr 15.0/Tr 57.9/1.3 i 23.8/Tr
Carex stenophylla : 8.0/Tr 7.8/Tr - 5.0/Tr 1.8/Tr ,

Spp. . 6.7/Tr . .
anthonia intermedia 12.6/Tr . 11.8/Tr 6.7/Tr 15,8/Tr 38.3/2.3 1.8/Tr 8.3/Tr
Danthonia parryi . © 3.9/Tr : ’ ’
Danthonia unispicata . 2.2/Tr
Eleocharls acicularis 3.4/Tr : 5.9/Tr
Festuca idahoensis . 31.0/2.1 19.6/1.9 55.6/3.0 56.1/4.3 43.9/4.3 12.371.0 30.0/2.8 23.8/1.9
Festuca scabrélla. 20.7/Tr T o4l.2/2.86 53.3/4.3 43.9/2.4 23.3/3.5 -1.8/Tr 18.373.1 9.5/Tr
Helictotrichop hookeri 1.1/Tr 3.3/Tr 1.8/Tr
* Juncus spp. ’ : 3.3/Tr ) .

Koelerig cristata 6.9/Tr 9.8/Tr . 17.8/Tr . M4.0/Tr 5.0/Tr 19.3/Tr 10.0/Tr 23.8/1.3
Luzula hitchcockii . 6.7/Tr - .
Phleum alpinum 3.4/Tr 5.9/Tr : 5.0/Tr
Poa spp. 2.3/Tr 3.9/Tr 5.6/Tr 7.0/Tr 1.6/Tr .
Poa alpipa , 4:6/Tr - 7.8/Tr 5.0/Tr 1.8/Tr 25.0/Tr 28.6/Tr
Poa compressd 3.3/Tr 7.0/Tr

Poa cusickii . 2.3/Tr 13.9/Tr 3.3/Tr 10.0/Tr
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" Table 20. Continued.

WR Winter
. a

' WR Wintgr . EM Winter EM Winter WR Summer WR Summer EM Summer EM Summer
B Random Reloc. Random Reloc. Random Reloc. Random Reloc.
Taxa (90} (51} {90} (57) (60) (57) (60) (21)
Poa pratensis 14.9/Tr 9.8/Tr 7.8/Tr 8.7/Tr
Poa sandbergii 17.3/Tr 5.9/Tr 1.8/Tr 1.7/Tr
Stipa sp. 2.3/Tr 2.0/Tr ' : :
Stipa comata 5.7/Tr i 3.9/Tr 6.7/Tr 1.6/Tr
Stipa viridula 4.4/Tr 10.5/Tr 1.8/Tr 5.0/Tr
Unknown grasses 3.4/Tr , 23.5/Tr 2.2/Tr
Forbs:
Achillia millefolium 42.5/1.5 42,1/1.1 32.2/1.8 31.2/1.4 . 40.4/2.2 38.3/1.1 9.5/Tr
Actae rubra | 2.0/Tr .
Aggseris glauca 17.3/Tr 19.6/Tr 7.8/Tr 3.5/Tr 15.0/1.45 1.8/Tr 5.0/Tr
Allium textile . 4,6/Tr 1.1/Tr 5.3/Tr 1.7/T¢ 1.6/Tr 4.8/Tr
Anaphalis margaritacae 2.3/Tr 3.9/Tr 7.8/Tr 8.3/Tr 1.8/Tr 1.6/Tr
Androsace spp. N . 1.7/Tr
Androsace lehmanniang 3.4/Tr ) 30.0/1.5 38.6/1.1 '5.0/Tr 38.1/Tr
Angelica spp. 9.8/Tr ' .
fngelica multifida 6.9/Tr 17.6/Tr 8.3/Tr 1.8/Tr 5.0/Tr 9.5/Tr
Anemone spp. 1.1/Tr 3.3/Tr 1.8/Tr
Anemone nuttalliana- 5.7/Tr 3.9/Tr 13.3/Tr 15.8/Tr
Anemone parviflora 1.1/Tr . 6.7/Tr , 15.0/Tr
4ntennaria apaphaloides 3.9/Tr
Antennaria microphylla 5.7/Tr 11.8/Tr 20.0/1.5 19.3/1,7 15.0/Tr 19.3/Tr 6.7/Tr 14,3/Tr
Antennaria racemosa 1.1/Tr 1.8/Tr -
Arenaria spp. 3.9/Tr .
Arenaria gaplllaris 3.4/Tr 19.6/Tr 10.0/Tr 10.5/Tr 16.6/Tr 9.5/Tr
Arenaria congesta. 5.7/Tr ,3.9/Tr , 1.7/Tr 3.3/Tr
renaria Qhtusjiloba 1.1/Tr 2.0/Tr 15.6/Tr 17.5/Tr 6.7/Tr 8.3/Tr 4.8/Tr
Arnica cordifolia .9.2/Tr 7.8/Tr 6.7/Tr 1.6/Tr
Arnica fulgens 3.3/Tr 1.8/Tr
Arnica latifolia 1.1/Tr '3.5/Tr
Acnica longifolia 4.4/Tr .
‘Arnica’ sororia 6.1/Tr 3.5/Tr -
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Table 20. . Comtinued.

WR Winter . WR Hintgr EM Winter EM Winter WR Summer WR Summer EM Summer EM Summer
Random® Reloc. Random Reloc. Random Reloc. Random Reloc.
Taxa (90) (51) (90) (57) (60) (57) (60) {21)

Artemesia campestris 1.7/Tr. 5.3/Tr

Artemesia ludoviciana 2.3/Tr 5.3/Tr

Artemesia michauxiana 2.3/Tr 7.0/Tr 1.6/Tr

Aster spp. <2.0/Tr 11.7/Tr

‘Aster conspicuous 4,6/Tr , 5.7/Tr . 5.0/Tr .

Astragalus spp. 3.4/Tr 13.7/Tr 1.1/Tr 11.7/Tr 1176/Tr 9.5/Tr
Astragalus adsurgens 2.3/Tr 2.0/Tr 2.2/Tr 5.0/Tr

Astragalus drummondii 2.2/Tr

Astragalus vexilliflexus 3.4/Tr

Balsamorhiza sagittata 1.1/Tr 38.6/8.2 .

Besseva wyomingensis 5.7/Tr 10.0/Tr 10.6/Tr 12.3/Tr 14.3/Tr
Bupleurum americanum - 24.1/Tr 21.0/Tr 2.2/Tr 5.3/Tr 26.7/1.8 5.3/Tr 11.6/Tr 14.3/Tr
Calochortus apiculatus 2.3/Tr 1.7/Tr.

Campanyla rtetundifolia 13.8/Tr 6.9/Tr 11.7/Tr 7.0/Tr 11.6/Tr 33.3/Tr
Castilleja spp. 1.1/Tr 2.0/Tr

Castilleja minata 1.1/Tr 5.9/Tr 1.1/Tr 3.3/Tr

Cerastium arvense . 27.6/Tr 31.4/1.5 47.8/1.4 42.1/1.0° 15.0/Tr 14.0/Tr ' 25.0/1r 14,3/Tr
-Chrysopsos villosg 3.4/Tr . . 3.3/Tr 3.3/Tr 1.8/Tr - 1.6/Tr

Cirsium spp- 1.7/Tr - 7.0/Tr 6.6/Tr 9.5/Tr
Clavtonia megarhiza 5.0/Tr

Clematis hirsutissima 5.3/Tr
*Clematis pseudoalping 11.1/Tr 11.8/Tr 1.1/Tr 5.0/Tr

Collomig linearis : 7.0/Tr

Comandra umbellata 2.3/Tr 4.4/Tr 7.0/Tr 1.7/Tr

Crepis occidentalis 5.6/Tr 1.8/Tr

Crepis acuminata 2.2/Tr

Cruciferae 1.1/Te .3.5/Tr -

Delpninjum bicolor 4.6/Tr 3.9/Tr 6.7/Tr 12.3/Tr

Dodecatheon conjugans 2.2/Tr

Douglasia montana 3.4/Tr 3.3/Tr 14.0/Tr 6.7/Tr 8.8/Tr 6.6/Tr 33.3/5.6
Qryas, ectopetala - 5.7/Tr 25.0/8.9 56.1/13.6 23.8/5.6
Epilobium angustifolium 2.0/Tr 10.0/Tr

Erigeron spp. 6.9/Tr 2.0/Tr 15.6/Tr 15.8/Tr - 11.7/Tr

Erigeron 1.1/Tr 3.9/Tr 4.4/Tr 8.3/Tr 8.8/Tr"' 10.0/Tr 9.5/Tr
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Table 20. Continued.

WR Winter WR mm:gr EM Winter EM Winter WR Summer WR Summer EM Summer EM Summer
Random? Reloc. . Random Reloc. . Random Reloc. Random Reloc.
Taxa . {90) (51) (90) (57} (60) (57) : (60) {21)
E;riger'on ggm:oleucus 2.3/Tr 13.7/Tr . 6.7/Tr 11.7/Tr - 8.7/1.0 3.3/Tr 9.5/Tr
Erigeron speciosus R 4.6/Tr 2.0/Tr 1.1/Tr - 3.3/Tr 9.5/Tr
. Enjgg Al Spp. . - ’ : 1.6/Tr
Eriogonum flavum ) 1.1/Tr . 9.8/Tr ’
Eriogonum ovalifoljum . 3.3/Tr
Eriophyllum lantum E . 1.1/Tr 3.5/Tr :
Eritrichium bowardii ’ ' 2.2/Tr 5.3/Tr
geythronium grandiflorum - 3.4/Tr 5.6/Tr . .
Fragaria virginiana 28.7/1.9. 35.3/3.7 © 13.3/Tr ; 6.7/Tr 18.3/Tr
" Erasera speciosa 2.3/Tr 5.9/Tr : 16.7/1.1 7.0/Tr 3.3/Tr
Gaillardia aristata - 16.1/Tr ° 3.9/Tr 3.3/Tr 5.3/Tr 6.7/Tr - 1.8/Tr 15.0/Tr 14.3/Tr
Galium boreale 57.5/3.2 - 64.7/2.2 38.9/1.7 -38.6/1.4 28.3/Tr 3.5/Tr 21.6/Tr 23.8/Tr
Galium triflorum 5.7/Tr . 3.3/T¢ 1.7/Tr 25.0/1.3 28.6/Tr
Gaura goccines 1.1/Tr . ’ .
Gentiana amarella . . ' 11.6/Tr
Gentiana calycosa - : . 3.9/Tr ) ' © o 6.T/Tr - . 13.3/7r
Geranium richardsonii 2.3/Tr . . .
Geranium viscosissimum - +2.3/Tr 3.9/Tr 5.6/Tr 7.0/Tr
Geum_triflorum R 6.9/Tr 3.9/Tr 4.4/Tr 3.5/Tr - '
Hedysarum spp. - 33.3/2.8 43.1/3.8 . - 50.0/3.6 29.8/1.1 35.0/2.9 - 23.8/1.3
" Hedysarum sulphurescens : 4.4/Tr " 5.3/Tr .
Helianthus anuus . 3.5/Tr
Heuchera cylindrica ° 4.6/Tr 2.0/Tr
Hymenoxvs acaulis . ! 6.7/Tr 10.6/Tr
. Hymenoxys richardsonii ' . 1.8/Tr
fathvrus ochraleucus 4.6/Tr 9.8/Tr 2.2/Tr : .
Liliaceae 2.3/Tr 1.8/Tr
Linum perennge 3.4/Tr ‘9.8/Tr 5.6/Tr 1.8/Tr 3.3/Tr,
Lithospermum nus:szala 2.2/1Tr 3.5/Tr
Lomatium spp. . . 1.1/Tr . !
Lomatium macrocarpum 3.3/Tr 5.3/Tr

dissectup . 2.0/Tr .
Lomatium triternatum . - 1.8/Tr
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Table 20. Continued.

~ ’ WR Winter WR Win&er EM Winter EM Winter WR Summer WR Summer . EM Summer EM Summer
Random’ Reloc, Random Reloc. Random Reloc. Random Reloc.
Taxa (90) (51) (90) . (57) (60) . (57) (60) (21)
Lupinus sericeus 10.3/Tr 2.0/Tr . 28.9/3.3 17.5/1.1 10.0/Tr 1.8/Tr
. Mertensia ciliata 4.6/Tr 5.0/Tr
Monarda fistulosa 5.7/Tr : 3.9/Tr 1.7/Tr
Qrthocarpus luteus : 1.1/Tr
Osmorhiza occidentalis 2.3/Tr 3.3/Tr 1.7/Tr
Oxytropis spp. 4.6/Tr 2.2/Tr * 3.5/Tr
Oxvtropis bessevi 2.2/Tr i ' -
Oxytropis sericea 5.7/Tr -, 3.9/Tr 10.0/Tr - 12.3/Tr 20.0/Tr 35.1/1.2 3.3/Tr 33.3/2.7
Oxytropis lagopus 3.4/Tr
Oxytropis splendens 13.3/Tr 3.5/Tr
xytropis viscida . 6.9/Tr 11.8/Tr ! 1.7/Tr 5.0/Tr
Paronychia sessiliflora 2.2/Tr
Pedicularis groenlandica 12.6/Tr 17.6/Tr 1.1/Tr 1,8/Tr 5.0/Tr 1.8/Tr 6.6/Tr 14.3/Tr
Penstemon spp. 2.3/Tr 2.0/Tr ’ : 3.3/Tr to
Penstemon albertinus 3.3/Tr 3.5/Tr ’
Pnestemon confertus 24.1/1.6 12.3/Tr 1.1/Tr . 10.0/Tr . 13.3/Tr . 9.5/Tr
Phacelia hastata 1.1/Tr 5.9/Tr . : 3.5/Tr 8.3/Tr
Phlox alysgifolia 2.3/Tr - 1.7/Tr 8.8/Tr .
ghlox hoodii 1.1/Tr 18.9/2.2 28.1/2.9 6.7/Tr 3.5/Tr 4.8/Tr
antago major 4.6/Tr . 5.9/Tr 6.7/Tr 3.5/Tr 3.3/Tr 8.7/Tr . 6.6/Tr 4.8/Tr |
Polygonum bistortoides 2.3/Tr 2.0/Tr 10.0/Tr 5.0/Tr - ’ )
Potentilla spp, . . 8.0/Tr 2.0/Tr . 1.7/Tr 1.8/Tr 1.6/Tr
Potentilla anserina 2.3/Tr
Potentillg divepsifalia 2.2/Tr . 1.8/Tr . : - .
Potentilla gracilis 13.8/Tr . 3.9/Tr 5.6/Tr . 15.0/Tr 16.6/Tr 4.8/Tr
Ranunculus eschscholtzii N - ’ 1.6/Tr
Ranunculus glaberrimus . 1.1/Tr
Bumex crispus S 3.5/Tr
Sedum lanceolatum 26.4/Tr 29.4/Tr 13.3/Tr 21.6/Tr 9.5/Tr
Sedum stenopetalum 2.3/Tr 1.1/Tr 5.3/Tr . 9.5/Tr
Senecio spp. - 3.4/Tr 5.9/Tr ) 5.0/Tr 4.8/Tr
Senecio canus 10.3/Tr 15.7/Tr 1.8/Tr 3.3/Tr 7.0/Tr 21.6/Tr 33.3/1.6
Senecio fremonti 1.7/Tr 1.8/Tr
Senecio serra 3.9/Tr -
Senecio

streptanthifolius ' . 1.6/Tr
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Table 20. Continued.

WR Hintgr WR Winter EM Winter EM Winter =~ WR Summer - WR Summer EM Summer EM Summer
Random Reloc, Random Reloc. Random « Reloc. Random Reloc.
Taxa (90} (51) (90) (57) {60) (571 (60} . (21}
Senecio triapgularis . 6.7/Tr
.Senecio pseudaureus 10.3/Tr 23.5/Tr 5.0/Tr
Smilacena racemosa 4.4/Tr : 3.5/Tr .
Solidago spp- 33.3/1.4 29.4/2.1 17.8/1.3 12.3/Tr 40.4/7.6 58.3/3.4 42.8/2.9
Stellaria agericana . : 5.3/Tr 5.0/Tr 19.0/Tr
Streptopus 1.1/Tr- 2.0/Tr 1.6/Tr
Taraxacum officinale 30.0/2.2 28.1/1.3 8.3/Tr 10.0/Tr
Thalictrum occidentale 8.0/Tr 5.9/Tr 1.1/Tr - 8.3/Tr 8.3/Tr
Townsendia montana : 9.5/Tr
Tragopogon dubius . . 3.5/Tr .
Yaleriana diocia 4,6/Tr 2.0/Tr . 6.7/Tr 1.8/Tr
Yaleriana sitchensis 13.3/Tr 1.6/Tr
Vicia americanag 8.0/Tr 3.9/Tr 16.5/Tr 24,6/1.0
viola spp. 5.0/Tr -
viola adunca 4.4/Tr
Yiola canadensis . 7.8/Tr
Viola orbiculata 4.6/Tr 1.7/Tr ,
Zygadenus elegans 4.6/Tr 3.9/Tr 7.8/Tr 5.3/Tr 5.0/Tr 12.3/Tr 3.3/Tr
Zygadenus venengsus 2.0/Tr 7.8/Tr 12.3/Tr .
Unknown forbs 24.1/Tr 15.7/Tr 30.0/1.0 14.0/Tr 35.0/Tr 3.5/Tr 18.3/Tr 38.1/Tr
Shrobs ahd Trees:
gbies lasiocarpa 3.3/Tr
Acer glabrum 1.1/Tr 2.0/Tr 1.6/Tr
Amelanchier alnifolia 1.1/%p 5.6/Tr 3.5/Tr .
Arctostaphvlos uya-unrsi 20.7/8.3 27.5/7.5 4.4/Tr 8.3/Tr 10.5/1.5 5.0/1.4 9.5/3.7
Artemisia (rigida 23.2/1.7 35.1/3.8 . ’
Artemisia tridentata . 5.6/Tr 5.3/Tr
Berberis repens 1.1/Tr 3.9/Tr 3.3/Tr 1.8/Tr 1.6/Tr
cornus stolonifera 2.0/Tr .
Juniperus communis 5.7/Tr 3.9/Tr : 1.7/Tr’ 3.3/Tr 4.8/Tr
Junlperus hordzontalis 1.1/Tr 4.4/Tr 3.5/Tr 4.8/Tr
Penstemop fruticosus 4.6/Tr 1.7/Tr 21.1/Tr 6.6/Tr 4.8/Tr
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Table 20. Concluded.

WR w1nt§r

EM Winter

‘EM Winter ~

. WR Nintgr WR Summer WR Summer EM Summer EM Summer
i Random * Reloc. Random Reloc. Random Reloc. Random Reloc.
Taxa (90) (51) {90} (57} (60) (57) (60) (21)
Picea engelmannii . 1.1/Tr 2.0/Tr 3.3/Tr
Pinus albicaulls 1.7/Tr
Pinus flexilus . 1.1/Tr- 2.0/Tr 3.3/Tr
Populus tremuloldes 3.4/Tr 3.3/Tr
Potentilla fruticosa 35.645.9 . . 15.7/4.2 21.x/2.7 3.5/Tr 45.0/6.6 45.6/2.4 11.6/Tr 4.8/Tr
Prunus vireiniana 1.1/Tr 2.0/Tr 1.1/Tr 3.5/Tr
" Pseudotsuga menziesii i 1.1/Tr 1.7/Tr
Ribes spp. . . . . . 1.8/Tr 1.6/Tr
Rosa spp. ) 28.7/2.0 23.5/2.0 17.8/1.0 24.6/3.2 3.3/Tr 1.6/Tr
Rubugs idaeus ’ ’ 1.1/Tr
Rubus papviflopus - 2.3/Tr 2.0/Tr 3.3/Tr
Sallx spp. 1.7/Tr -
canadensis . 11.5/Tr 2.0/Tr 3.3/Tr 5.0/Tr
Spiraea betulifolia . 24.1/1.0 . 37.3/2.6 4,4/Tr 5.0/Tr -8.3/Tr
Symphoricarpos albus 9.2/Tr 3.9/Tr 6.7/Tr
Symphoricarpos occidentalis 7.8/Tr 17.5/1.1

8Random sample plots.

bRadio or neckband relocation sample plots.

c N . i
Percent frequency of occurrence/mean percent canopy coverage; Tr=trace, a value less than 1.0%.
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Table 21. Mean percentages of the diet for plants found in seasonal fecal
samples of the Walling Reef and Ear.Mtn. bighorn sheep populatlons
(N = 10 and standard deviations are in parentheses).

July 1982 Aug. 1982 Oct. 1982 Oct. 1982  Jan. 1983 Jan. 1983  Ap. 1983

Ap. 1983

Plant Species - : Walling R. Ear Mtn. Walling R. Ear Mtn. Walling R. - Ear Mtn. Walling R. Ear ﬁtn.
Douglasia montana 0.2 (0.7) 1.3 (2.2) ’ 0.3 (0.7) 0.2 (0.5) 0.2 (0.5)-
Erigonum spp. . 0.6 (1.3) 1.2 (1.8) 0.2 {(0.6) 0.2 (0.5) 4.3 (3.3 0.2 (0.6) 0.2 (0.7)
Fragaria virginiana 0.8 (1.5) 0.4 (0.9) 0.2 (0.6) ' 0.2 (0.6)
Frasera speciosa _ 0.2 (0.7) 21.1 (9.0) ©0.2-(0.6)
Gallium spp. 1.2 (1.5 1.3 (2.4) 1.1 (1.8) :
Geum spp. 0.4 (0.8) 0.2 (0.7) 0.2 (0.7)
Hedysarum spp. - . 1.4 (1.7) 0.4 (0.8) 0.2 (0.6)
Heuchera spp. 0.2 (0.6)
Other Liliaceae’ " 1.0 (1.7) 0.2 (0.7) 0.2 (0.6) 0.2 (0.5) 0.2 (0.6)
Lomatium spp. ‘ ) 0.2 (0.5) . . 0.2 (0.5) .
Lupinus sericeus 5.5 (3.2) 3.9 (3.2) 2.4 (2.2) 2.7 (1;7) 0.3 (0.7) . 1.3 (1.3) 2.4 (2.3) 0.3 (0.7)
Oxytropis spp. 0.6 (1.4) 0.7 (1.1) ' i ' ' 0.7 (2.1)
Phlox spp.. 1.7 (1.4) 0.9 (1.5) 0.4 (0.8) 0.4 (0.8) _ 0.5 (0.8) 1.2 (1.4) 3.8 (1.6)
Potentilla spp. 0.4 (0.9) 0:6 (1.5) 0.2 (0.5)
Root - . 0.2 (0.6) 12.2 (6.7) 0.5 (1.3) 0.6 (1.4)
Sedum spp. 0.2 (0.7) 0.2 (0.6)
Smilacina sSpp. ’ 0.2 (0.6) ) .
Vicia americana 9.2 (2.3) ] 8.5 (1.7) 8.0.(1.9) 5.3 (1.8) 3.3 (2.0) 4.5 (0.9) 5.3 (1.7) 3.3 (1.6)

Total forbs 48.1(14.1) 36.3 (9.3) 26.4(11.5) 14.2 (6.3) 38.7(12.8) 15.1 (4.7) 16.3 (4.8) 11.8 (8.1)
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