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Abstract: A 1975 re=introduction of 31 bighorn sheenp (QOwis
capadensis) to the Upper Hock Creek, Montana, Drainase WARS
studied from April 1977 to mid-August 1978, Data from 257
observations of groups with marked and unmarked sheesp
oraovided information on population size; sex and ape comb=
osition, groun size, sroun Tldellty, seasonal key use areas,
home range size, and movements, The nopulation had increased
to anproximately 100 by June 1978, Mortality was very low,
Mean groun size was 10,2, Lamb/ewe ratios were between 70
and HQ lambs per 100 ewes both years. Eight of 10 2=year-
old ewes had lambs in 1977. The sheen were exvandine their
range yvearly. Ham summer ranfe was llkm from the winter ranese
in 1977: at least 17 in 1978. Kost ewes lambed 4-6km from

the winter ransge thourh a small contingent migrated 16km to
lamb, Seasonal mean standard diameters for collared ewes ranged
from 0,35km during lambinez,1978, to 1.9km after lambing,1978.
Group fidellty was hleghest during lamblinz. Mean seasonal
coheslon ceoefficlients for collared ewes ranged from 0.11 to
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INTRODUCTION

A native population of bighorn sheep (Ovis ennadensia) inhabited

the Upper Rock Creek Drainage of Granite County, Montana., A die-off
began in 1965, and, despite the work of 3 researchers (Berwick 1068,
Cooperrider 1060, and Aderhold 1872), no sheep survived,

On 28 January 1975, 31 bighorns were tranaplanted from the
Sum River, Montana, herd Lo the Upper Rock Crock range By the
Montana Department of Fish, Wildlife, and Parks (then the Montana
Department of Fish and Game). All 18 adull and yearling ewes were
released with individually eolor-coded collare; rams and lambs were
not collared,

Traneplanting of bigharns onto new and historical ranges has
been practiced in many western states with varying success. Wishart
(1975) stated that transplanting "is probably theé best management
practice known to increase sheep distribution and populations throughout
bighorn ranges.” He continued, "Perhaps the weakest program
associated with trapping and transplanting activities has been the
evaluation of transplant success., Many releases have been made with
inadequate followup and evaluation of permanent establishments, "

The objeclives of this study were to (1) estimate herd population
and composition, (2) identify key use areas, (3) docoment daily and
seasonal movements, and (4) estimate lamb mortality,

Support for the study was provided by the National Rifle
Association, the Bureau of Land Management, the Monlana Cooperative

wWildlife Regeareh Tinit, and the Moantana Department of Firk, Wildlife
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and Parks.

STUDY AREA

The study area was in Granite County, Moniana, approximately
30 km west of Philipsburg. The area was eharacterized by a series ol
alternating steep=-sided ridges and narrow valleys, trending northeast
lrom Hock Creek, The ridges terminated in steep cliffs and talus
slopes 150-200 m high along Rock Creek, Elevations ranged (rom
1500-2100 m,

Generally, the south- and west-facing alopes and benches on the
study area supporied tne intermountain grassland type of vegetation
described by Stoddart et al, {1855].

North slopes, ridgetops, and high elevation slopes were
generally forested. Large expanses were dominated by the Douglas -fir/

pinegrass nabitat type (Pseudolsuga mnn:innii.l'g_ulumnlruatiﬁ rubescens)

[Plister et al, 1877), Stecp west-lacing slopos with shallow, rocky
soils were dominated by Douglas-[ir with a mosaic of understory
associates, Steep south=- and southeast-facing slopes were characterized
by mosaics of seree and Douglas-fir/blusbunch wheatgrass habitat types.
Ownership of land within the study area was disiributed among
several private individuals, the Bureau of Land Management, the United
States Forest Service, and the State of Montana. Fiflty-gix percent of

the 3200 ha within the primary study area was privately owned,
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METHODS

Much of the primary shéep range was visibie from the Rock
Creck Road ar from several locations along 2 logoing roads to the south
and west of the sheep range. An opservation route was cstaniianed
using these roads and travelled & minimum of onee in the early morming
and once In the late alternoon, the times of greatest sheep activity,
Most abeservation points were preselected, though when any sheep were
ohserved they were recorded. A minimum of 10 minutes was spent at
each site looking for sheep.

The use of a vehicular route allowed maximum coverage of the
study area and minimized disturbance to the sheep, Approximately B0%
of the grassland and open timber types were visible from that route.
Routes were also travelled on [ool into the study area to cbserve
locations not visible [rom the road; to search for evidence of sheep une
such as trails, bedding sites, and pellet groups; and to collect data on
the vegetation. These hikes were made at least twice a week., Whenever
sheep were encountered, every elflort was made not to disturb them.

Hams were classified by degree of horn curl as yearlings, L, |,
34, or full curl, Ewes were classified as yearlings, or as collared or
uncollared adults. Collars were (dentified If possible. The sex of
lamhs was not determined, Group types were recarded as ewe, lamb,
ewellamb, yearling, ram, mixed, or ewe/lamb/yearling.

Each sighting was located on a 7.5 minute 11565 topographic map

overinid with a 0.4 km prid, A d=rli 0 moling sebheme war ased to
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identily each location as described by Tliton (1877).

The 'best count meéthod, ' where the maximum number of gheep
in any catécgory observed without duplication i5 & mimmum estimate of
the onimals in that category (Smith 1978, Van Dyke 1978), war used to
cstimate numbers of each cohort. A maximum number predicied in
cach age class was calculated from known sex and age structure at the
time of release,

Monthly eweflamb ratior were estimated hy tatalling all ewes
and lambs observed in groups with no unclassified sheep, regardless of
duplication. A ratio was also estimated using the "best count’ of ewes
and lambs for the period considered. Lamb mortality was estimated by
comparing ewe/lamb ratios [rom month to month, and by comparing
"best counts” monthly and seasonally.

Minimum seasonal home ranges (Hayne 1848), seasonal centers
of activity, and siandard diameters (Ilarrison 1958) were calculated and
mapped {or all collared ewes. A seasonal coheslon coefficient was

calculated for eacn pair of collared ewes as an index of fidelity to

specific groups.

RESULTS
Herd Numbers and Composition
Nineteen ewes ranging in age from 1} to over 4 years of age,

and 12 rams, including 5 lamba, 2 yearlings, 4 2}-ycar-olds, and 1

dl=year=-old, were transplanted. Two rams died shortly aflter release
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and 1 ewe was poached in 1978, All other collared ewes were alive
during the 1977 [ield season,

Two=year=old vwos were easily idenlilicd in 1177 ag thoy were
the only adult-appearing ewes on the range withoul caoliars., The
minimum number of 2-year-old ewes cbserved in 1077 was 10,

The maximum number of lambs soen in 1 band in 1957 was 15,
Five ewes known te have lambs were not in that band. A minimum
eslimate of lambs during June 1977 was 20. Four ram and 4 cwe
yearlings were identified in 1977, The total number of bighorns in the
Upper Rock Creek population during midsummer 1877 was estimated at
T5. Estimated sex and age composition at that time {8 shown in Table 1,

In February 1878, 76 sheep were observed on 1 day. 1 feel this
was the total population at that time. On 7 April 1978, 76 sheep were
again observed including 20 lambs of 19877,

One collared ewe seen in 1977 was nol observed in 1978; all
olhers were accounted for. The minimum estimate of lambs in 1078
was 24. The Upper Rock Creek sheep population was estimated at
approximately 100 in midsuommer 1878. Sex and age composition of the
population is shown in Table 2.

Sheep were doelined as lambs [rom birth until 1 May of the
following year, after which they were classificd as yearlings. Totals
of ewes and lambs observed thalt were nol in groups with unelassified
shecp were used to estimate monthly eweflamb ratios (Tahle 3), A

second method was uged doring June of 10977 and 107K,  Mneed on nearly
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Table 1. Estimated sex and age composition,

June 1877,
Age Male Female
1.amiy 10 K]
1 4 4
& H] 10
3 & L]
: £ eallarod
5 2 R
i3 Q £
T 1 11
i L] 1]
0 1] L]
10 0 ]
Total 33 41

74

Table 2. Estimated sex and age compoaition,

June 1978,
Apge Male Female
Lamb 12 12
1 10 10
2 4 4
4 B 10
q & 0
i 2 i
& o 1 collared
owes
T 0 2
8 1 10
B i} I
10 0 0
Total o o

n
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exact ewe numbors and best counts of lambs, the cstimates e [elt to
be very accurate, [n 1977, 2d ewes, 2 years old or older, and a
minimum of 20 lambs were present. The ewe/lami ratio was 100:71,
In 1478, 31 ewes of lamb-bearing age were suen with a minimam of 24
lambs. The ewe/lamb ratio was 100:77 (Tahle 4).

Two=yoar=old cwes were ine only adalt=appu-arig oncollared
cwes in 1877, Ten were observed and 8 nad lambs. [n 1978, 2- and
3-year-old ewes were diflicuit lo diflerentiate with cortainty, Fourteen

ewes were 3 or o years of age, and at least 8 were seen with lambs at

1 time. No evidence of twinning was observed.

Distripution and Movements

Data from 237 obaervations of groups with marked and unmarked
sheep, made during 155 days of obhaervation, provided information on
movemenis and disiribution patierns of the Rock Creek sheep.

MPooled standard diameters for all callared ewes were smallest
during lambing season 1878 (0.3 km) and largest during the 14978
post=lambing scason (2,8 km). The average distance bctween seasonal
centers of activity were: 1877 lambing to post-lambing, 4 km; 1877
post=lambing to 1878 pre=lambing, 7 km; 1878 pre=-lambing to lambing,
6.5 km; and 1978 lambing to post-lambing, 8.5 km,

One collared ewe migrated 17.6 km between the winter range
and her lambing area. Most ewes used the steep, rliffy areas adjacent
1o e winter range for lambing, which began in late May 1077, mil-May

1078, and late April 1070,
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Tahle 3. Monthly ewel/ilamb raties nsing the otal ewes
and lamhs method,

lotal number obSeryed

[ .ol e (115 o
Yonih Ewes Lambs 100 ewes
1977 '
Apr L 2 A%
Moy 3 2 BT
Juin 147 128 AH
Jul 68 57 B
Aug 15 o B0
1878
Jan 14 2 14
Apr 121 103 B5
May 102 1] LT
Jun 225 170 76
Jul 165 114 1]
Aug 20 B 40

Table L, June ewe/lamb ratios using
the best count method.

June 1877 June 107TH
100:71 LO0:TT
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Until lambs were 1=1} months old, they remained in the steep,
cliffy areas near where they were born. The ewes wonld leave the
Iamba with a (cw adults and venture onto open gra=sland in Feed,
returning to their lambs within several hours. Yearlings were often
asrociated with the ewe/llamb groups at that time,

Ewes wilhout lambs and young rams Lhat had not joincd the alder
rams lormed their own pands separate (rom the ewe/lamb bands. They

wandered throughout the range,

Rams % curl er larger migrated 5 km to a separate late winter
range in February, In 1978 they travelled 6,5 km to summer range
from late spring range. During 1978 they migrated at leasat #§ km
further, crossing a large, deep drainage and traversing several
stretehes of unbroken timber. They were thus summering approximately
18 km from their winter range.

Minimum home range size was calculated for Several collared
ewes (Hayne 1048), The average home range size used by 8 ewes in
1977 was 343 ha, ranging from 151 to 732 ha., During 1978 average
home range size for § collared ewes was 424 ha and ranged (rom 3155 to
a1 ha.

Ewes and lambs stayed fairly close to Rock Creek for a month
following lambing. Ewes were seen drinking water during early
mornings and late evenings. They usually lelt the lambs on nearby
cliffs. The ewes would then descend rapidly to the Creek, and rarely

apend mare thin 10 miautés there.

- 124 -



By late summer, sheep use was concentrated in the timbered
arcas of the larger gulches that contained ample shade and water,

Fowr niineral licks reecived heavy use, poarticnliacly by vwes for
a manth or more following lambing. Fwes were oliservol powine aod
licking the soil at the lick sites most freguontly, lmbs and yearlings
on oceasion, and l' ar i eurl rams rarely. Adult rams were nover
scen using a lick, Use of licks took place most [requently within 2
hours of sunrise or sunset, though use was observed at all daylight
hours.

Barbed-wire fences divided the primary study area into several
large pastures. No restriction of travel was observed. Adult sheep
were seen jumping over lences with apparent ease, and all classes of

gheep were seen either El'lll'u.ﬂﬂ under or through them.

Group Characteristics

Between 19 April 1977 and 10 August 1978, 257 groups of
bighorns were recorded, accounting for 2612 obhservations of individual
sheep, Groups ranged from 1 to 30. More than 0% of the groups
contalncd between 2 and 10 individuals, Mean group size was 10.2,

I“rom April through August mean monthly group size varied
from 7.0 to 14.4. The largest groups were generally ewe/lamb or
ewe/lamb/yearling groups obzerved during JTunc while still on the
lambing grounds. By late June sheep began dispersing, and were in

amaller groups. The lowest group aize, in May, reflected the tendency
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of ewes (0 leave other sheep just before lambing and to rlay separate
until the lambs were several days old,

The largest mean group size by group tvje wag 16,0 for
eweflamb/yearling groups. Most groups of this type were nherryved
in late June or early July and were often Inrge, Two gronps were
composed of 43 sheep, Mixed groups were observed ot all sensons,
Ewns without lambs were olten seen with 1= to 2<year-old rams, The
mean size of ewe/lamb groups was 8.3; that of rams was T7.2; mixed

groups averaged 14.1.

llorn Growth

The only ram horns measured were those of a §§-year-old ram
killed illegally during September 1978, That ram was a lamb when
transplanted in 1975, He was almost a full curl at death, with a few
inches of horn broomed off, Hig horns measured more than %0 cm in

length on each side and were each approximately 38 em in circumference,

Mortality

Mortality during the study was apparently low. No carcasses
wore tound, One ewe was killed pefore the study bogan, 1 lamb
apparently died during late June 1877, and a collared ewe seen in 1977
was not observed In 1878,

Though ewe/lamb ratios varied substantially, a complete count
made in Fehroary and again in April 1978 indicated no lamh lore =inee

the previous June.
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in 1770, after the study, several deaths were reported. A
eollared ewe, at least ® years old, was found dead in May. She had a
deformed lower jaw and possibly starved to death. Several lambs and

a yearling were found in July, No determinatinn o ta sanse of death
was possible because the carcasses were too ald and seattervd., A

ii=year=-old ram was kllled lllegally during Septemhber.

DISCHSSION
Population Dynamics
Buechner (1960) derived an approximate maximum rate of
increase [or bighorn sheep of r=0.258. He used the growth equation
{Odum 1859), N, = Huuﬂ. and a mathematically derived breeding
potential table from Leopold (1833). The necessary biological
assumptions were; (1) 1 lamb per ewe per year, (2) birth of {irst lamb
when awe 18 3 years old, (3) a negligible number of ewes living beyond
breeding age, (4} an equal ratio of ewes and lambs, and (53) no mortality.
Ruechner discussed 3 populations that apparently approached or
exceeded the theoretical maximum growth rate, r, or the breeding
potential, One assumption he overlooked when calculating the rates of
prowth (or these populations was that there must be a stable age
distribution {(Conley 1878). The calculation of a maximum intrinsic
rate of increase, rpo., U8 inappropriate to use across a [inite interval
during which that rate changes (Metzgar, personal communication).

AMany popnlations, when beginning with unstahie age distributions
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and/or unrual sex ratios, may exhibit temiporarily high prowth rates,
Of the 3 examples Buechner discussed, the beginning age structures
were unreported. The sex ratios were known in 2 cases, hut apparently
ned §n Whe thivde  In e Pact Peck Gome Romges e, 3 0mes more ewes
than lambs were introdused. Buechner did point oot thad e growii
rate for the herd was kigh becanse of the greater propaction of cwes to
rams and a higher natality rate than that of the model,  The age
digtribntions of tie 3 populations congidered were apparently nol slable,
al least during the beginning of the intervals considered, The
comparisons to the theoretical biotie potentlal, Fnax® Ve not
appropriate,

Buechner's (1060) assumption that lambing by ewes [irst
occurred at 3 years of age was based on the conclusions of most of the
studies at that time. 1le cited some examples of lnmbing by 2=year-olde
it eoncluded it occurred too infrequently to consider in the growih
potential model, Geist (1971), studying stable sheep papulations in
Canada, found no evidence of breeding by yearlings bul speculated that
il may occur under ideal conditions. Wishart {1978} stated that both
male and female bighorns were capable of braeding at 18 monthe of age
but most did not do so.

Evidence is accumulating that indicales lambing by 2-year-ald
ewes mAy occur more frequently than enee suspeeted, Woordperd (10684)
reported a high incidence of lambing by collared 2-year-olds, Brown

{1974} found 1 positive and 1 probable case of 2-year-old ewes producing
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lambs, Van Dyke (1978) speculated that ewe/lamb ratios approaching
100:100 indicated either twinning or breeding by yvarling ewes, lle
felt both were occurring on his study area in Oregon,

During 1977, 8 of 10 2-year-old ewos an 1he Hovk Creck stady
arca had lambs. As thls cohort was the only :uluh-um-un;ﬁng Eroup
without callars, there was no question about ldentifieation. The
locations of all 10 ewes were known on several days. The delermination
of whether a specifie ewe had a lamb was made after several honrs of
ohservation, during which close association and periodic suckling of the
cwe by the lamb was considered as evidence that the ewe had a lamb,
During 1478, 2- and 3-year-old ewes were difficult to differentiate. Al
least 8 of the 14 2- gr 3=year-old ewes had lambs.

Further research will probably reveal that Inmhbing by 2-year-old
ewes I8 the rule rather than the exception for high quality populations
living on good forage. A maximum rate of increase, using the formula
My Hul:r'- and Leopold's (1933) breeding potential table for animals
that have 1 young per year and bear first young al 2 years of age is:
r=0.311.

No twinning was verilied during the study., Buechner (1880) and
Geist (1971) both argued that twinning may be possible under very
favorable conditions, but was probably rare encugh to be ignored in

calculating rates of growth.
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Fwe/lamb Ratios

owe flamb ratios are often used o estimane lamiby mortality
iODpgren 1954, Woodgerd 1964, Morgan 1870, Frisina 1774, Klaver 1878).
Vinst ratios are presumably caleulated by totalling all vwes and [anib-
ohaerved in a glven period, regardless of repnatosl abservaiions of the
same individuals, Few rescarchers have specified whether they uqed
groups with unciassilicd sheep in their classificutions. [For this
methad ta b valid, several arsumptions are made. These are: (1) an
erjual provability of seeing all ewes and lambs exists; (2} an equal
probability exists of seeing éwes that have lambs and ewes that do not;
and (3} an adequate gample size s observed during the specified time
interval, Frequently, not all of these agssumptions are met. Van Dyke
{1978) discussed a number of potential problems in using ewe/lamb
ratios as indicators of production and mortality,

Manthly ewe/lamb ratios estimated for the Nock Creek sheep
during the study, using the total count method, [luctuated between 14
and 88 lambs per 100 ewes. Ratios consistently dropped both years
from a high in June to lower ratios by August, The January low of 14
wng followed by a ratio of 85 lambs per 100 cwes in April. Bocause of
larger sample sizes during the months of Juneé and July 14977 and April,
oy, June, and July of 1878, the rn;.lus from Lthese months were
probably more indicative of the actual ratios.

Accurate estimates of the numbere of lambs and adult ewes were

prssible duvimg Jone 1877 and 1978 using the best commt o method,  Foone
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ratios were egtimatied at 71 and 77 lambs por 100 cwes in 19577 and 1878,
respectively. These compare favorably witn the estimates for these
maonths derived hy the nther method,

The steady decline in lambs per 100 swes belwsen Jone PO and
January 1U78 suggested a nign lamb moertalivy.  The high eotia in April
170, and best eounts of lambs, ndicated otherwi=scs T done I055, |
estimated a population of approximately 74 sheep were on the study area,
Bfisel dn aliscreilions of eallneed cwes, Bicsl conts ol Thmbs, yearlings,
and 2-year-old ewes, and transplant data. On 1 day in January 1978,
76 sheep were observed, Many were not clagsified, so were not
ineluded in the January ewe/lamb ratio estimates. In April 1078, a
large sample of ewes (n=121) and lambs (n = 103) was used to calculate
the ewe/lamb ratio. In addition, on 7 April 1978, 76 gheep were again
shaerved, including 20 lambs of 1977, It is apparent that little or no
mortality ogcurred betwecn June 1977 and 1978, 1hclining ratios
caloulated using the total classified ewes and lambs per month method
cannot be explained. Sample sizes were smaller, which may account
far some discrepancies, though the decline appears too patterned.
Whatever the reason for the apparent decline of ewe/lamb ratios, the
April 1878 lamb count demonstrates the possible pitlalls of relying on
rwe/lamb ratios alone, from limitéd numbers of samples, to infer

lamb mortality rates.
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Dispersal Upon Reintroduction

Gl (1971) seated that mountain sheep do nol disporsEe Lo
arcupy nearby suitable habitat as some animals (moose, deer) do. If
traritional migratory patterns are lost, substaptial portians of a
population's hahitat may oe lost, [1e eammented that velm ronluced
sherp popuintionx behave much like native, relicn popalations,
remaining small in numper and usually failing to spread far [rom the
release site (Geist 18987), The sheep Gelst (1871) stodied exploited a
masaic of numerous small patches of habitat separated by extensive
(orests. In an article on sheep management (Gelist 1977), he noted that
the argument that the loss of older rams in a population exploiting
patchy habitat would reduce the area exploited by the population, and
thus their numbers, does ''not apply to populations living in mountain
ranges with very little forest or shrub cover and with long, continuous
ridges. Here, sheep will surge and reoccupy nabitat, even if the
population is severely reduced,” This statement should apply to
reintroductions, or new transplants, into similar habitats,

Alter release, most Rock Creek sheep stayed within 2 km of
the release site during the [irst 6§ months, Some were reported more
than 30 km (rom the release site during the year following release,
Maost ewes lambed near the release l.i’r.u the first year, within 2 km tne
second summer, and 3 km the following years. A small contingent
eslablished a lambing ground 17 km south of the release site by the

greond year and were using the area during the present study, The
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rom#& were expanding their range annually, and by 1071, they appeared
to be using patches of habitat separated by deep canyons and rense

fnrest, something Oeist (1067, 1871) stated they wowild nor do,

Iome Range and Standard Diamelers

Caleulation of home range and standard dinmelers was hinsmd_
hoecause ewes were not always cbservaple, Some were rarely scen.
Sneen uRing dense, timbered areas, remote ranges, and any area not
vigible from the road, were located infrequently. The use of
radio-collared sheep was considered, but rejected because of adverse
public response to the suggestion.

Home ranges calculated for the Rock Creek sheep included
relocations from late winter, spring, lambing, and rummer ranges.

Distance between cenlers of activity are comparable Lo those
reported by Rrown (1874) and less than those of Frisina (1974) and
Klaver {1978), rellecting the contiguity of seasonal ranges lor the llock
Creck cwes, Scasonal mean standard diameters are smaller than those

reported by Brown (1974), Tilton (1877), and Klaver {1078},

Groun Size

Average group size was larger than thai reporied by most
studies. The steady decline in group size from midwinter to lambing,
followed by large groups after lambing, then anather decline untll the

raf reported iy Kiaver (1878) was duplicated hy the npresenat Roek Creck
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siieep.  Blood (1963) found groups were largest after lambing, Group
slee appears to be inversely related to the degrec of mobility exhibited
by the sheep, exeept during lambing. Ewes segrvemile ihmselvos
during lambing, so group size is low, but immediately aftee lambing

they congregate in large, sedentary groups with thelr Inmlis.

Iorn Growth

llorn growth has been used ag an index to populatinn quality.
Geist (1971) and Klaver (1078) compared ram horn growth rates for
stable or declining populations {low quality) and growing populations
(high quality). They found pronounced differences,

Berwick (1868) reported that the original Rock Creek rams had
exceptionally small and tight curls. He attributed that to lack of
phosphorous (1*), ealeium (Ca), and other minerals, though he polnted
il that horn 8ize was larger shortly belore the population crash. The
horns of a 5} -year-old ram, poached in 1879, were measured, They
compare [favorably with horns from high quality populations digcussed
by Getst (1871) and Klaver (1978). The availability of minerals an the
Woek Creck range has probably not changed sinec the inld-1060"s. The

forage quality and the genetics of the population have changed,

COMNCLUSIONS
The reintroduced Rock Creek sheeop exhibitod rapidly maturing

individuale, n high rate of lamhbing hy 2=year=nld owis, o high natality
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rate, bow lamb mortality, and rams with large, ropidly growing horns,

Creist (1871) described these as eharacterizing high quality sheep

prpuilations,. The Rock COreck sheep were ovidently o bipl gualiiy
population.
The present Mock Creek shoep have expmuded their range

annunlly, The rams coamplotely Ielt the winter eoange and e company
of other sheep at least 7 months a year, reducing competition lor forage.
Fwe, yearling, and lamb movements wore feoeguent and exiepsive,
Reports of sheep well beyond the study area indiented more exploration
and wandering than bighorns are generally credited with, The
population had not behaved like relict sheep, remaining small in number
and failing to spread far from the release site, as Geist (1067) had
suggested.

The condition of much of the sheep range was poor in the mid
to late 1860's (Berwick 1968). By the mid=1870's, range trend was up
and condition was generally good to execellent (RL.M roange personnel and
lecal residents), Since the late 1980's, mule deer numbers nad
deelined substantially (Jangson and Neal, personal communication),
domestic sheep were removed, and cattle allotments were roduced and
placed on a rest-rotation grazing system.

Geizt (1971) stated "a high quality population would tend to
perpetuate itsell, or change to a low quality papulation only slowly,
Conversely, a population of low quality females with a low death rate

woild caise low birth rate and low birth woight, and would Ing o
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perpetnate itsell in the Tace of improving range eomlilions., Clearly,

the same resource base could support sheep populations of different
rhnracteristics, composed of individuals of entirely different quality, ™
The Mock Croeck teansplanted sheep were from the Sun iver heed, the
Iargest in Montana (Constan 1973}, Other transplants Trem Hhe Sun
Miver herd were the Wildhorse Island (Wondgi-rd 1063), Thompron IFalls
{Nrown 1874), and Annconda (Hartkern, personal communication) hords,
all healthy, expanding populations that exhihited high natality and low
Inmb maortality rates after their introduetion. The Sun River sheep
population was characterized by large, vigorous sheep with high natality
rates and rapid horn growth (Frisina 1974, McLucas personal
communication); in all probability thie i a high quality population.

The success of & tranaplant depends on several Tactors.

Wishart {1875) recommended the following factors he erngidered before
‘tranaplanting: (1) determination of the site ag an ancestral range,

(2) evaluation of competing land user, (3) availanility of desired lorage
species and land status, and (4) determination of optimum numbers of
animals, age, sex, family composition.

Il the establishment and growth of a high gualily bighorn
pospilation indieale a successiul transplant, he ook Creck sheep
tranaplant was a success, The site was an ancestral sheep range.
Though potential conllicts with derr and livesiock exisiod, offorts weroe
mwiadle ta mintimise these thesoeh elimnntian ol eoamest e glasep Demsm Lhie

area, the establishment of a rest=rotation grazing system, and il
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eeltalllshment of a 1ISI75 livestock exclosure. |lhman distarbance was

minimized by establishing and enforeing a road closure and reairicting

hunting until the herd was well established,  Forogse gqundity hadd
improved considerably since the die=oll of the oariginal sheep i the
mid=-1860's. An ample number of sheep (A1) wore teansplanted,

including a fvw medinm=-aged rams, several ram lambs, and 19 cwes
hetween 1 and 4 years old. The transplant stock was f'rom a high

quality population with a reputation for producing successful transplants.
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QUESTIONS - RESPONSES

Tom Thorne: Tom, you méntion the eéwe that went 10 or 12 miles to this remote
place to have her lamb and she re-did that 3 or 4 years in & row before she
finally died. Did her lambg or any other sheep go with her?

Tom Butts: Yes, they did, that's right. In 1977 she had a 2 year 01d éwe with
her, an uncollared ewe, which was perhaps har own; I have no way to prove it,
from 1975. They both had lambs there. The next year, they went back and the
following year theére were more and more; plus, in 1978 there were some young
rams going down there, it looked Tike she had start.....

Tom Tharne: And after she died they kept this up?

Tom Butts: Right.
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