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SEASONAL MOVEMENTS AND HARITAT USE OF THE HIGHLAND/FIONEER MOUNTAINS
BIGHORN SHEEPF HERD OF SOUTHWEST MONTANA

WILLIAM I. SEMMENS, Biology Department, Montama State University, Bozeman, MT 59717

Abstract; A siady of Rocky Mousnilan bighomn sheep (Ohis conadeneis canadensin) within the Highland and Pioness
hMountains was conducied on a seasonal basis duning 1994, Data were oollected relsied to sex and age structure, home
ranpges, population estimate, fsod hehaty, snd possible competition with muls deer (Cdoeoilers hemisnue) andfor caltle
Winler and simmer home ranges for 3 subpopulabions wene asscssed with iclemelry data from 36 radio-collared cwves
Home ranges ranged rom 640 o 3297 ko', Sex and ege composition were determined from 5,985 observalions of
mbrvidiaal shoop (mchaded rilisple oheervatsons of he same anmmal ), resilting m 1994 menn lambewe end mmewe mtios
nl'ﬂﬁl-nblmildrmpﬂ1lxlwu Fending site, fecal, and nemwen analysis showed that gramdnotds were e

dormsnant vegelation cliss i ke dict of highorn sheep dunng all seasona. However, fealding site analysis showed that s
palutabde fortrs bocame shundant during the sarng and early semmer©, shoop increased intake of focbs, Mule deer and highom
shivy diets during the wiser showed dissimilarities, with bighomn sheep consuming maore {F < (L05) gramanoids then mule
deer. The summer decls of Tighormn shesp and caitle were similar in forb and shanib content, i catile consumed mon (P
= 0,05} graminoids than bighom sheep. Catibe and sheep maintained spatial separation in summer. This sudy descnibsod
seasonal movernents and habiiat e of ihe Highland/Pioneer mountaing bighorn sheep hend immediately price 1o a dic-off
airiusal 1o & sheep proumons comples. Approstmataly 90% of the pepulaiion disd between Dooomber 1994 amd blarch
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The native herd of Rocky Mountain bighom 1974} In the mid-1980s, the Highlands bighom sheep
shesp (Chiy canadensis canadensis) that onginally hend haad becoms one of the premicre berds in the
inhabited the Highland Moantaine area south of Butte,  United States for trophy reme, with many rons reach-
Montana, was exturpatod in the casly 1900 (Cowcy ing trophy statas by 4 vears of age. From 1983-1993,
mnel Schallenberger 1971} In the late 19608, 51 big- 24 rams taken by hunters in Hunting District 340 (HD
hom sheep wene nelocated to the Camp Creck aea 340) made the Boone and Crockett record book (minl-
within the Highland Mountains complex via 2 trans- mum soome = [E0) (Rarwaski 1994), Included in these
plants firom the San River bighom sheep berd of north= — trophy rams is-a dead ram found by Jack Aacheson, Jr.

central Moetana, The tranaplams occurred in 1967 in 1992 that scored 203 378 and ranked #2 in Montana
mnd 1965 with 21 and 30 sheep, respectively, and &5 in the workd (Rencau and Rensau 1993,
Im the earty 19702, bighom sheep began expand- This stady was developad 1o document the status

ing their mnge, branching out from the Camp Creck of the HighlondPioneer Mouninins bighom shoep herd
arca in both north and nerthwesiesly dissctions. The using the following objectives: (1) determing the sex

sheep population continuad to cxpand {ts mnge and age structune of the herd; (1) document the seasonal
throughout the 19702 and B0z farming 3 subpopis- ranges of the 3 primary segments ol bighom sheep; (3)
lations present ioday. Choe subpopulation remnins in estimate the population size; (4) docament fisod habds

the Camp Creek arca; the second subpopulation setiled  of bighorn sheep by ssason; and (3) delinests the de-
north of Camp Crock in the Moose Creek arew; and the  gree of overlap of range uee among mule deer and
third subpopulation setiled in the Maiden Rock ares of  bighom sheep, snd between livestock and bighom

the East Pioncer Mountnins (Weignnd 1994). The 3 sheep. This repon covers monitoning cffons in 1994
subpopulations will be relermed 1o as Camp Creek ard &5 & contiaation of the study by Wegand (1994},
Subpopulstion (DOC5), Moos: Creck Subpopulation I wigh 1o acknowladpe the Barean of Land Man-
(MCE), and East Ploncer Mountaine Subpopulation agement, Montana Department of Fish, Wildlife and
(EPMS). Parks {MDPFWP), the Foundation for Moah Amernican

By the carly 1970 the bighomn shetp population  Wild Sheep, and Alcheson's Taxidermy of Butle, Mon-
i the Highland Pionccr mountains had grown o a size  (ana, for Funding this siudy.
that allowed limited hunting opponamites (Janscn
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STUDY AREA

The sody arca was located south of Butie,
Momtana in the Highland and Pioneer mountaing. The
boundsrics of Hunting District (HD)Y 340 (MDFWP

Legal Descriptions 1994), within MDEFWP's Fegion 3,

also served as the boundaries for the study unit. Big-
horn sheep have been documented 1o cocupy approxi-
mately 400 km'of the 2335 km? of land area that lies
within HID 340,

The study area was divided inio esst and west
sides by Interatate 15, The east side of the study arca
was made up of ke Highland Mounesin Range and

adjacent southwesiern foothills. The wesd side of the
study ares was comprised of the East Pioneer Mowan-
tnins. Bluschunch wheatprace (Agropyron gpiomim),
carllzal mountamn mahopany (Cercocarpus legifolig),
big sapgebrush (Artemicio (hdentara), and Douglas-fis
(Prendpiruga menziesi) were the dominand grass,
shrubs, and tree of the study arca, respectively, Elevas
tions of the study &rea ranged frons 1580 m o 3110 m,
Land uses included mining and ranching.

Climate
The climade of the study arca was semi-and, char-
acteristic of southwestern Montana. Figures | and 2

Figuwre 1.  Compansars of e 1684 mean monthly lemperaiunes wersus the 30-year mean monthly iIempenstunes af e
ana

Figure 2. Compasisons of 1534 MEan monihly precyWiaion vels versus the 30-year mean monihly preciplation levess

of M sludy ares



represent the mean monthly 1994 tempentare and
precipitation oampared to the 30-year mean noomal
iemperatune and precipitation (LS. Diepartment of
Commerce 1995). Weather dota were collected at the
Unbed Seates Westher Buresw Suation st approosdmately
1,650 m bn elevation aear Divids, Montona, Iscated on
ihe narthem boundary of the study area. The winber of
1994 was very mild throughoust the shady ares,
Droughi conditions prevailed during the months of
Augusi-Sepiember. October and November had greader
amounts of precipitabion than normal, and severs
weather continued into the winier al 1995,

METHODS

Relocations of 36 midio-colluned ewes were
obtained ussng radio ielemetry from  ground and air,
Mo mmg were mdio-collared during ithe study. Some
uncodlared bighom aheep were individually identifi-
oble by pecublar markings, mainly plrveical abposmeali-
ties {L.e. scars, broken or deformed homs, etc.)
Cirownd sightzngs and mden relocations were obtained
using & Teloncs reocd ver (frequency mage 130, 000-
154000}, a kandheld H-antenns, 1030 binsculars,
ond a 2ix spotibng scope. Acsial rolocalbons were
made using a Piper Super Cub with a retractable bot-
tom mounted, dircctional J-clement Yagl antenma.

Home mages, sex and age structure, ind popula-
tion estmaies wore determinad using the relocation
data. Cut=0ff dates between swmmer and winter ranges
wore determined when al loast 509 of the mdio-col-
lared ewes had relocated to the semmer and winter sore
arcas documented by Weigand (1994} Home mnges
were delermined uging the program Cafhome (Kie et al,
1954). Populsion cxtimaes were made by analyring
the numiber of sheep observed during 19 flights in
1954,

Food Habits

Feeding site data wene obtained by obesrving
feeding bighom theep for a time period of no less than
10 dmates, Thén the feeding sile waos approached o
collect data. Diata were collected using the method
described by Frisina (1974), where one blie was con-
sidered 1o designaie an instance of wse per plant. In-
slances of wse were placed inlo ane af four calegones,

forba, shrubs, or irees.  Seasonal nstinces
of use were iotaled and analyeed 1o defermine food
habits on 8 scasonal basis,

Foaty composite fecal samphes (10 per seascn)
from bighorn sheep were sent to the AAFABR Compogi-
ton Analysis Laboratory in Fort Collms, Colomdo o
be classified by microhistological analysis. Whenever

aT

possible, fresh fecal sammples from at least 10 diffesent
animals were combined to make wp | composile sam-
ple. The samples wern placed in paper bags and oven-
drisd ot 517 C for a period of 24 hours. Aler drying,
individies] pelleds were madoanly selected fom papes
hage wntil ppproximstely 10 grams of pelbets wens
oblained. This sub-sample was senl b be analyzed.

A list of the |94 bighom sheep permit holders
for HD 340 was obuined, and a letter was sent 1o cach
permil holder requesting that he or she save the rumen
for analysts upon harvesting a bighom sheep. A lotal
of Tl letters were seni, Approximaiely | liler of rumen
content from cach sample was placad ina | lier jor and
filled with 10% bullered formalin solution to preserve
the specimen unill the food habii annlvaks was per-
formed  Rumen coniente were examined ai the
MDFWP Wildhife Laboratory in Bozeman, Montana.

Deetermination of food habits by rumen analysis
wit accomplished using the point-frame method de-
scribed by Chamend and Box (1964). Plan frgments
were identificd to plant type or specics with the aid of o
Tx30 dissecting scope and the plant specimsen Hibrary st
ihe MEFWT Wildlife lnbormory in Borcman, Mon-
fana

Interspecific Helationehipy

Locations were reconded for bighom sheep and
other wild and domestie ungulsies o determine the
extent of range overlap. Distance fhom observed elk
(Cervus elaphus), mole deer (Dalocoifees hemiom),
moundnin goats (Creamnes amerfcanns), pronghoms
(Antilocarpra americana), catile, and domestic sheep
to bighom sheep were reconded during each season.
Distnnces were placed in | of 5 categorica (0-10, 11-
50, 51-200, 20 -500, and >300 m) fior analysis, An
observation was only recordad when amother ungulase
species. regardiess of the number of individuals pres-
enl, could be seen wn the same Geld of view as bighom

Comparisons of mule deer and bighom sheep
dhiets were made by fecal analysis during the winter.
Five compidabe focal samples were collogiod from mials
dier wiing areas in close proximity 1o bighom sheep,
The mulde desr camposite fecal samples were prepared
and analvzed in the same manner as the composite fecal
samiples of bigharn shoop,

Cattle and bighom shesp dists were compared
durng summer by feeding site analysis. Four feeding
silc panlyscs wore completed for canle within grazing
allctments on public lands kecated i arcas of bigham
shoep use. Canle feeding site analysis wos executed in
the same maoiter a3 bighem sheep feeding sate analysis.



Differences in desr-shotp and catllc-sheep dicls
were identified oxing mudtiple -esty for forage class
mnd semson, Arcas of use (I, Adge tops. open mead-
OWE, movement paticrns) were aleo aken into consider-
ation.

RESULTS

Sex amd Age composition

Betwesn | January and 31 December 1994,
8,285 observations of individual bighom sheep {in-
tluded multiple obgervations of the same animal) were
made, Of these obscrvations, 4,006 were made during
19 flights, and the remaining 4, 189 abservations were
made during ground censuses.  Attempds were made io
¢lagsify bighom sheop nge and =ox composition during
cach survey, but 2304 observations of shecp were not
classified due 1o weather conditions, darkness, or dis-
lanes

The populathon age stracture was eslimated at
3, 35, 53, and 51 lambs per 104 ewes for winter {Jan=
Mar), sprimg (Apr-Jien), summer (Jal-Sep), and (bl
{Ohca-Dec), respectively, Sex stnuciere wos estimnted a1
53, 67, 40 and 50 rams per 100 ewes during winger,
spring. summer, and fall, respectively

Homie Ranges

Home ranges were calouladed anly for ewe-lamb
groups becauss these wero the only groups that con-
tabned murked animals which could be consistently
refocated. Matare mm groups were sepregnted from
awe-lamb groups during most of the year and sparadic
observations of mature rams groeps did not define
potitive home range boundary for these ammals,

Ewe-lamb groups in the CCS wene migratory
ranges. Summer homes mnge dates were from 10 May
10 6 Detober, while the winter home ranges wire oo

pied fram 7 Cetober to 9 Moy, These dates were alsa
arbitrarily applied to the EPMS and MCS, even though
ihese subpopulations were not considered to be migr-
tory. Home range sizes ranged from 6.4 km' 10 32.9
km’ {Tahle 1). Home mnge boundaries were deter.
mined wsing the 93% minimem comvex polygon
mecthod (Figure 3]

Estimation

The population iss was cstimabed from (he 19
Nights taken during 1994 A mark-recapture populs-
tion estimation was not esed becanss the assumption
thast all amimale had an equal chance of being sighted
was violatod, Radio-collansd ewes were used bo locals
bighom shesp groups, thus binsing the number ob-
served 1o the sheep within the marked growps and no
unamibiiguoasly marked mm groups were availshlz

As an alicrmative, a population estimabe was
npplied based on mininmem number knoan alive (o
csiimaie the population. The kighesi number of sheop
observed during a single flight was 321 on 8 April,
1994. Bocauisc rams and cwes remained segregatod
fior moet of the year this was not considered 10 be an
aocurate cstimate of the mindmam mumber of sheep
kncwm alive. A mone nccurnie sstimaie of the mini-
i munber known alive was obtained by summing
the highest mumbser of mature mms and the hdgles
number in ewe-lamb groups, even though they oocured
on different Mights. The greatest mumber of matue
rams (32) was observed on an B Apnl Might, while the
highest number of evwe and |amibs (243) was observed
on 22 July, This gives sn minimum number known
alive of 324,

Averape sizes of ewe=lnmb and mm groups were
smmanzed to debermang the lime af year whén maxi-
i growp siee occurred (Figare 43, The masimuam
ewe-lamb group sizes occurred during the winter
monihg, while spring 1o carly smmer observations
showead thal mms wese conpregated in Larger groups,

Table 1. Numbser of relocaBons () and land area (km?) of summer and winter home ranges for the East
Pionear Mouniain (EPME), Moosa Creek (MCE), and Camp Cresk (CCE) subpopulations.

SUMMER

BUBPOFLULATION n

EFMS
MCH 52
LGa @1

N3
6.4

45
146

285
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Figure 4. Ayverads Qroups size for svwe-lamiD and am grous a5 desermined froem 19 Mighis 1aken during 1854

Foud Habits consumed during each scazon of the year, while trees
Seasonal food hablis of bighom sheep were were the least consumed. Inmtake of shrubs and forbs

determingd from 51 feeding sites, 40 composile fecal vanied amon g scasons and with the type of analysis.

samples, and 32 rumen samples. Scasonol percentnges Forbs were consumed mone than shirabs daring the

of the diet based on the graminoids, forbg, shrubs, and  spring and summer acconding 1o the foeding gite analy-

troce are shown in Table 3 ey, bat forbs were anly dominant over shruba during
Graminoids were the dominant forage class the summier months using the fecal analyss,
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Table 2. Perconiage of seasonal dists of bghorn shoop as delarmined by 3 methods of analysis.

FEEDNNG BITE FECAL RUMEN

Wintw  Sping Summer  Fal Winter  Sgeing  SBumnmer Fall Fall
GRAMINDIDES m2 BE 7 izl - ) 51.0 0.5 - K] 28 Qo0
FO®BE 50 303 204 ' B s T L] B3
SHRUBS 144 a8 T MG 4232 108 78 413 1.4
TREES oo oo oo 0 1] 13 LB | a2 03
LNERGWH 1.5 (ali] o a1 1% ] 1 1] [ %

Interspecific Helationships Drices based on fecal anolyses of mule deer ond

Observations indicated that mule deer, domies-
tiz shoep, and cartle had the gresest depres of spalial
overlsp with bighom sheep. Mule deer range over-
kapped with bighom sheep ranjge most Frequently dur-
ing the winter. Bighom sheep uied agricultural arcas
that supported domestic sheep moat aften during the
fall. DHet overlap of domestic sheep and bighom sheep
was not determingd because domeslic sheep were kepd
on private lands and fed in hay flelds. Canile use of
bigharn shecp range oocurmed most often during sum-
mer on public land grazing allotments.

bighoem sheep differed in winter (P <0.05). Mule deer
ingesicd fewer graminoids than sheep (P < 0.05), bt
no gignificant differences were identified for shrubs,
forbs, or tress (Figare 51

Data collected af feeding sites indicaded that
caltle ingested a higher proportion (P < 0.05) of
graminoids than bighom cheep during summer (Figure
&), No differcnces in use of forbs, shrabs, or mees were
indicwied. Cattle usedd areas of epen graseland mead-
owa near water, while bighorn shocp used the ndges
during samemer,

MMULE DEER (n=5)
EBIGHORN SHEEP (n = 10) |

PERCENT LS

B 8 & B B ¢

-
(=]

= ]

Figure 5. Diet similarfes bised on composta fecal snalyess of bighom sheep and mule desr durng the wanter of 1094,
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Figure 6. Comparson of dist simiariies based o fseding site snalmes of bighom sheep and catte dusing tha sammar

af 1664

DISCUSSION

The 1967 and 1969 trenaplanis otaling 51 big-
bom sheep from (he Sen Biver herd into the Highland
Mountains wene highly successful, Since these 2 trans-
plants, the HighlandPioneer Moontnin bighom sheep
herd has expanded it rnge from the intreduction point
in the Camp Creek anea (o a region covering appross
matcly 4040 km' while increasing in population size
frowm 51 1o almost 4040 animals (Weignnd 1994) in g 25
year span.

It has been shown that reproduciion n rmis
nanis, mcluding bighom sheep, docrcases as the popu-
lutson density imcreases (Oeist 1971) The sex and ape
structuse of the Highland Pronecr Mountain bighom
sheep herd indicabe that this herd may have reached o
population density ligh enough to redusce bend fecun-
dity, Lamb:ewe ratios of S0 lambg per 100 ewes ane
considered adequaie 1o support a population increase
{Lawson and Johnson 1982, Geist 1971} The 1994
winer lamb:ewe mtio of 30 lenbs per 100 cwes with
the Highland'Pioneer herd does not indicate an increas-
ing population. However, the relatively young ages off
ramd bn the Highland' Pioncer hend a8 maturnity and
death moy indicase an exponding population. Geist
(1971) sugpested that in declining or sable populs-
tions most adulis die in excess of 10 years. Hom an-
i counts indicatsd harvested rams ranged fiom 3 %
to % Y vears old in the Highland/Pioneer herd, with
ondy | rem baing harvested over 9 years of age i 1994,

Intcraciions between subpopulitions occwmed m
all seasons except sumaner. No aggreasive behavics
was seen becween sheep of different subpopulations
during perods of mixing.  Although mdividuals from

al

with their own subpopulations the majority of the ime.
As sugpesiad by Festn-Bianchey (1986), the results off
this study indicated that ewes are able o recognine
other shecp bedonging 1o their group and are not likely
1o join other groups permanently. It is advantageous
far sheep 1o remain within their own groups because
this is where movement patierns and habitnt use were
Jenmed (Geist 1971 and Fegls-Rinnchet 1986). Addi-
tionally, socinl stress and risk of predation may be
b

The minimuan aunber of shecp known alive
within the Highland/Fionser herd was determined io be
324 ammals. Populniion esiimaics of animals daring
pernial mrveys usually comtain bisses due 1o animals
missexd bocause of bad weathor conditions, dense
cover, light conditions, and observer Mtigue (Caughley
1974 and 1977, Samue] and Pollock 1981, Pollock and
Kemdall 1987, Unswarth et al. 1990, Bodiz et al.
1995). Daring serial surveys more than one-third of
the animals are olien missed (Canghley 1977.35) This
is supported with sigheability of bighom shecp. Bodie
et al, [1'993) and Neal &t al. (1993) und that the nseas
sighting probability of bighom cwes was 0.57 and
0,58, respectively, Dharang the 8 April, 195448 Might,
321 individual bighom shecp were sighted in the High-
land’Pionser herd. Assuming a conservative 28 percent
of {he herd miszed, the approximaie population size of
ihe HighlanidPiosicer herd was approsemately 400
individunls,

Foml Habits

Seaspnal Tood habils ol the Highland Tionoer
bighorn sheep herd were determined using feeding site,
fecal, and rumen analyses. Biases have boen shown to
be associnied with esch of these tvpes of mnalvses (An-



thony and Smith 1974, Dearden et &l 1975, Smith and
Shandruk 1979, Sanders o al. 1980, Vavea and Hole-
chek 1980, Holechek and Gross | 982).

The gregariousnsss of bighom sheep minimined
the difficulty of detacting Light we of o6 s o o
bias ol feeding site analysis (Smith and Shandmk
1979). Owutof 31 leading eites, aily 11 contained e
than |0 individuals, The problem of ether ungulaics
using an mca (Smith and Shandruk 1979) was
wecounted for by éxamining an ares immedinbely afler
bighom sheep wee This not only reduced the chance of
pnor use by other ungulates but made it casier io deter-
muing fregh biles from old once. During this sindy, the
major wiresolved bias in foeding siie analysis appoared
io be within the shnab caiegory, Each indivadoal biee
wia dillicull to locate on slwubs, and, therefiore, ghrub
utilization may have been underestimated

Misidentification of plant specics in fecal analy-
six is 8 major problom in fecal analysis (Fitzgerald and
Waddington 1979) and was a problem with the High-
land/Pioncer study. The graminosd results were clearly
incorrest snd had 10 be miumed 1o have the slides re-
read, The secamd set af resulis appeared to be mon
accwrate, bul onc grass genus (Sehismiu) | which docs
noi occur in Montana (Hitchcook 19713, was (denified
in | composite sample. The problem of fecal analysis

& diffierent location other than whene it was
collected (Sanders ctal. 1980, Smith and Holbechek
19737 was belicved fo be commected during this study by
comblning kndividiaal fecal samples rom mullipls amcas
mio 10 compaosite eamplos for each season, thus in-
ercasing the chance that fecal analyvsas represenied the
crlafe $judy anea and nof 8 restricied section.

Foteel and Wt {1970) found mo significant
differences between the mean of fumen
contend as determincd by the standard volumetric tech-
nigue and the poini-freme meibed ved in thizs sady.
Chamma and Box (1 964) revealed that 2 assumptions
must be met for point-frame analysig 1o be unbinsed,
“{1} the sample is sdequately mixed and (2) there are
no anuzaally lange items in the compazition”™. Dirmehl
(1962} shawed thers were no significant differences in
the mean compositions af fomges neing 5.66 mm, 4,00
e, and 283 man meshes for fllenng mumen contenis
and concluded that mesh size docs mot affect results 1o
amy extent. Rumen annlysia resules fhom tbe High-
lanedPioneer herd indicste that meeh eirs may have
affected the correct analysis, The use of a 3-layered
gleve system with a .00 mm sleve on the top o flter
comtends of uniform size into the 2 80 mm sieve may
have excluded same of the larger shrub material cawght
by the & 00 mm sieve from being analyzed,

Interspecific Relationships

Range averlap and dict similaritics have been
used to determing possible competition betwesn big-
hom sheop and other ungulates in past studics (Julan-
der 1958, Schallenberger 1966, Constan 1967, Lonner
and Mackic 1983). During thes study, mule deer and
caftle werne found o be podential competitore with big-
o sheep based on mags overlap and/or diei.

Oither studies in Monana indicace mule deer
wshizg the same arcas as bighorn sheep, especially
during the winfer 1966, Constan
167, However, Pallister (1974) foand thai mule deer
and highom sheep mnrges in the Beariooth mountaing
of Montana only overlapped during the ssummer,
Schallenberger (1966) found that there was o possibil-
ity of competition amang mube deer and bighom sheep
for forbs and shrobs, My study showed that mule decr
and bighom shecp used shrubs in similar amounts, bu
the quaniity of shrubs available w both ungulste spe-
cied appeased to be adeguais to cancel any campatition.
(irasses were 10 times mone sbundant in bighom dicts
than in mule deer dicts during winier, Alithough, big-
hom sheep and mule deer dicte overinpped, compestition
was unlikely because mule deer did not wtilize the
grasses Gvored by bighoms during the winter months.

Use of the same ancas by cattle and wild herbi-
wores may result i competition for foraging areas and
for forapge (Julander 1958, McCollough 1980, Loaner
and Mackie 1983). Spatial mindmizstion of competi-
tion betwoon caitle and bighom shoep was notod in the
San Luis Valley in south-central Calonmsdo (MoCaol-
lough 19807, My study showed that cattle and bighom
shoep usod forape classes similarly, but need different
arzas o oliain these forages. The cattle remained on
penther glopes, in open grassland meadows, and pear
water, while the bighom sheep wed ndges farther from
water esurces. Although the ndpes uzed by bigham
sheep were accessible 1o canle, cattle scemed neluctan
o veriture far from water, The patendinl for compedi-
tion was low deaphie dicinsy overlap, The large overlap
in diet probably did nat indicate competition because
nonz of the forages species wene apparenily limiting to
either ungulate spocies (MeCollough 1980)

Competstion could also oceur vin displecement
If cartle displaced bighom sheep, the shoep should
utilize the gentler open grasstand meadows favaned by
castls when eatile were sbesnt. This did not happen.
The Upper Canle Gulch grazing allctment was rested
during 1994, and the bighom sheep continued o use
the ridges the majoriy of the time and did not advance
bder Ehe mress favorsd by cattle, 'With little evidemss of
spatind overlap, displaccment, or cxcessave fomge utili



eation, | belicve thal no competition between catls and
bighom sheep occurred during 1994 in the Highland
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