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EVALUATION OF BIGHORN SHEEP IN THE TEN LAKES SCENIC AREA OF
MONTANA

STEVEN JOHNSEN, School of Forestry, University of Montana, Missoula, MT 58812
C. L MARCLUM, School of Forestry, Uinhersity of Montana, Missoula, MT 58812

Absiract. Demographic charactensiics, distribution and movements of the Phillipps Creek herd of bighorn
sheep (Ovis canadensis canadensis) In Montana were investigated during July through Seplember 1881
and all of 1882, The most conservative population esimate for December 1882 was 82. Lambiewe ratio
in June 1992 was 90:100 and declined to 47:100 by December. The herd spent the rul, winler, and spring
periads (mid November through mid May) in Briish Columbia. The spring ranga was an enlarged wintar
range. Two [ambing/mursery areas were located in Mantana, 17 and 24 km southeast of the winler/spring
range, Mixed groups (ewes, lambs, young rams) used areas north and south of the intemational border,
from mid June through mid Novemnbaer. During this same period, ram groups were most often observed

south of the border.

In 1977, the Montana Depariment of Fish,
Wildlite and Parks (MDFWP} began documenting
reparts of bighorn sheep in the Ten Lakes Scenic
Arga (TLSA) of northwest Montana (MODFWP,
unpubl. data). The Fortne Ranger District of the
Koatenal Nabional Forest also received reports of
sheep in the armea over many years and stall
observed bighom sheep during an aedal survey in
1989 (G. Heinz, Wildlifa Biologist, U.S. For. Senv,
pers. comm.). Tha sxistence of this bighom shoep
herd has been known for al least 40 vears by the
local residents in British Columbia (A. McDonald,
Grasmere, B.C., pars, comm.. ),

The primary objective of our study was o
conduct ground surveys dunng all seasons of the
year to delermine abundance, composition, and
productivity of the bighom sheep population that
inhabits the TLSA in sumimed. Wae also describe the
disiribution and mavements of the hard,

This project was designed Insally as an
ooservational field study. Alter tha first Gokd season,
the cooperalors decded thal due o the Bmited
access and rugged topography of the amea dala
collection could be enhanced by puting
radio-collars on some bighorns. However, because
of a limited budget for fiying, the basic study plan
was not allered.

The sludy was funded cooperatively by the
Ministry of Environment and the East Koolenay
Wilditfe Association in Canada: the USDA Forest
Samvice: Kooltenai Natonal Farast and MOFWPE in
the United Slates; and the Foundation for Naorth
American Wild Sheep,

3TUDY AREA

The study area (Fig. 1) inclides a partion of the
sauthwesiern end of the Galton Range in British
Columbia (B.C.} and the northwestern end of the
VWhiiefish Range in Monlana. The TLSA (2,503 ha)
is within the Kootenai Nabonal Forest, immediately
south of the nternational border, The western
boundary of the study area is farmed by the Rocky
Maountain Trench.

METHODS

Bighom sheap wers capiured with a drop-net at
2 different sites, in February and March 1982, Siles
were baited daily with alfalfa hay and apple mash or
whole apples, A mineral block and a pan aof
granular minerals, containing vitamin E-selenium,
alsa wers svailabla at sach site. Captured bighoms
worn hobbled and blindlolded. Sex, age, and any
Identifying marks were noted. All animals were
marked with a numbered ear tag and a shot of
vitamin E-sedenium (1 cc adults, 0.5 c¢ lambs, | M)
to guard against caplure myopathy (Hebert and
Cowan 1871, Dalton et al. 1978, Kock at al. 1987).
Radio-collars were altached io 8 bighoms.

Bighom sheep were located by hiking or driving
i likely locabons within the sludy area and lockng
far them with & Tx binocular of a 15-60x vanable
power inlescope. Additionally, neral sunsey flights
in fixed or rotary wing aircrafl were conducied
approximately once per monih {0 locate and
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Figure 1. Seasonal ranges and travel corridors of the Phillips Creek bighorn sheep herd.
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obsarve bighoms. Later, radio telemetry was usad
io locale bighorns during feed wing aorfal suneys
and on the ground.

Onca localed, the number m the group and the
afe and sax class of each individual, acconding to
thair horn size and shape and body stre (Geist
1471), was idenfified. The locafion of each
ebservation was recorded on an aeral photograph
or iopographic map so the site could be visited lster
to determine habital lype and measuie lopographic
characlenstics Tha Gming of sach saason is hased
on the activities of the bighorn sheep herd.

Ohsarvations from 12 days during Decamibr
1882 were used to esiimate the size of the bighom
population, Two populaion esimates were
calcllated; one using the Schumachar-Eschmayer
equation (Gaughley 1977), one using a technlque
developed by Miller of al, (1987}, in which the
authors modified the slandard caplure-recaplure
lochnique so thal the geographic closume
requirement was nol necessary. The madmim
nasmiber of highorn sheap observed in sach age and
sax class during the same period (Decembar 1682)
was used o estimate the size of the population and
calculate the percentage of the population in each
age and séx class, Lamblewe rafios weie
caloulated acoording fo Bowden ot al. (1984).

A yearty home range of the herd was calculated
using the harmonkc mean method (Dixon and
Chapman 1980}, The accurale delermination of a
harmmonic maan home range is dependenl on 2
assumptions: locations are indepandant of aach
other and the probability of delecting an animal is
proportional to the amount of ime the animal
spands in thal area (Samuel et al. 1885). Furiher,
the use of fewer then 50 locations fo determine
hiumnianic mean homa range results in an anlanged
home range (Jaremovic and Croft 1887). These
requirements were addressed by using B4
observafions and radio locations obiained during
aenal sunveys, The calculalion of seasonal homae
ranges would have required the dwision of the B4
leeations into af leasi 2 groups. Therefore, T was
docidod a yoarly homo range was the most
accurate home range thal could be delermined.

RESULTS

Sbdeen bighom sheep were caplured and
marked in 2 trapping allempls. Radwo-collars were
put on 6 females and 3 males. Upon releass no

bighorns showed any symptoms of caphurs
myopathy, s described by Dallon et al. (1878}, No

animals ware njured or killed during the trapping or
handling procoedurs,

The  Schumacher-Eschmeyer  equabon
produced an esbmate of 82 (085 Cl = 70 « X «
132) individuals during December, 1952 The
technique developed by Miller et al, (1987) provided
an merage population estimaie of 82 (0.95 C1 48
X « 108) during the same period (see Table 1 for
dali used o calécilate estimates), Using the
consaryative astimate of B2, we asbimate he
population contained 34 females,; 32 males and 18
Iambs during Dacembar 1992

The cbserved lamblewe rmatio for February
1882, was 34.100 (085 C1, 19 « X « 49) (Fig. 2). By
Apiil & had chropypiad o 10:100 (085 C1, 0 < X < 22).
Productivity during 1992 was high. The observed
lamb/ewe ratio for June was 80:100 (085 CI, 70 -
X < 100). The lamblewe ratho declined throughout
the summer and by December if was 47,100 {0.95
El, 41 « X « 53).

Mxed groups of ewes rams, and |lambs
winterad on the hilis and banches 3 km north of the
inorational border (Fig, 1). Philipps Creek bisects
the winter range (Fig. 1). A portion of the area used
by bighorn sheep south of the Creek s povale land
Much of the forested private land has been logged
and the remaining over story canopy cover s <10%

Ram groups were seen ragulady in the sama
area as mived groups, during January, However,
afler 5 February, few malure rams wene
encountered. A group of rams was seen on 24
March, on the fidge north of Rainbow Craek
Gubssquent visits revesied several rams using this
anea,

The sping range was an expanded winber
rangs. In lale Apdl, radio-collared owes began
making movemeants east up the Philipps Creck
drainage and south along the wes! face of the
mountaing. However, they relurned to the comne
winter range. On 14 May, they began moving lo
lambing/nursery areas and did nol return, Only 1
ram group was ohsemned during sping, an tha ndge
above Rainbow Creak

Two lambingmursory arcas wore idoniifod
south of the intermaional border, Ewes with [heir
larmbs used the south face of Mt Barmaby, 24 km
southeast of the winter range. They aiso were found
on the south face of “No Grizzly Ridge®, 17 km
southeast of the winler range and 1 km nothwest
of Litthe Themiaull Lake.

During summer, mosl radio-Collared ewes
movaed back and fordh acioss the Inlermational
border sevaral imes. They iraveled throughout the
TLEA and were observed 12 km north of the Bordes
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in B.C. (Fig. 1),

Rams appeared o move lesa than mived
groups and spent most of the sarly and late
summer in the Ksanka Paak area in the southem
paritien of the summer range. Poor Man hMoumntain
and the Ten Lakes Basin, immediately to the east,
wire sed dunng mid-sumimesr, Small groups of
rams were observed in other parts of the range
throughout the summer, Some mbed groups
maved nerth inte B.C. and remained there during
fall, Others remained in the TLSA until they moved
onto the west face of the mountaing, Ram groups
ware most ofien obsarved in the Ksanka
Poak-Independence Paak areq,

The herd refumed o the winter range ara and
the it started in mid-Movember (Fig. 1). Most of the
mating activity occurred south of Phillipps Creek
After mid-December mixed groups began redistrib-
uling over the winter range.

Based on radic-locations. observations, and
raparts fram hunters, 2 travel comdore were
idantified (Fig. 1). One route ook the bighorns
east-wesl along the ridge north of Philipps Cresk.
ion the other route, bighoms traveled norh soulh
adong the west side of the mountains when moving
betwaen winler amnd sumimer ranges,

The area included in the yearly 0.85 harmonic
mean home ranga was 207 km?®

DISCUSSION

The Schumacher equation (Schumacher-
Eschimeyer 1943) s one of a number of technigues
based on the mark-recapture method, AR such
techniques nclude seversl assumplions that must
be met to produce an accurate esfimate, The
assumpbons are: geographic and demographic
closure of the population, correct identification of
marked animals, independent probability of
capture, and no loss of marks (Caughley 1977,
Meal &1 al 1993), The method developed by Miller
of al. (1987) 5 also based on mark-recapture
techniques. However, it has been modified to
comect for a lack of geographic closure. In this
study, the 2 methods produced similar estimates of
the size of the Philipps Creek herd, resulting in
increased confidancs in the asimate.

In unhunied populations, bigham rams may
equal or outrumber owes (Buechner 1980,
Wioodgerd 1864). A nearly equal male-female ratio
(0.8:1) has bean roported for a lightly hunted
bighomn population (Cowan and Geist 1871). The
Phillipps Creek herd has a sex ratio (0.94), similar

to lightly hunted bighorn populations.

Caughley (1974) demaonstrated that age ratios
da not necessanly reflect changes In wildiife
population frend, He showed that both increasing
and decreasing populations could have similar age
ratios. More specifically, Geist (1971), Fesia-
Banchet (1992), and Joigenson (1992) have
discussed the difficulties of using age ratios 1o
predict trends in bighorn sheep populations. The
only reliable information thal can be gathered from
the high lambewe rafic documented for this
popilation during June 1992 s thal most females
in tha populaion produced viable offspring. The
dechning ratio fram June through December,
demonstrales thal surmmor-fall lamb loss may be

fairly high.
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