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INTRODUCTION

The Whiskey Mountain wintering bighorn sheep (Ovis canadensis
canadensls)population has recently been shown to consist of two herds
which total between 900 and 1,200 animals, They winter in three rela-
tively small areas on Whiskey Mountain and Sheep Ridge which are near
Dubois, Wyoming, During summer they migrate to the south and inhabite
large areas on either side of the Continemtzl Divide In the northern
Wind River Mountains.

Ewes, lambs, vearlings, and 2-year olds (ewe-lmub bands) of these
populations are accessible and often quite visible to humsn visiters
throughout most of the vear. Wintering populations may readily be view-
ed from motor vehicles and can be approached on foot. These animals are
gquite popular as a source of noncongumptive wildlife recreation for many
people, and during 1976 an estimated minimum of 5,350 people using motor
vehicler viewad and photographed shéep on their winter range, On suwmer
ranges the same animals are heavily exposed to fishermen, backpackers,
mountainesers, and, especially, amateur photographers, The mumber of
people who seek sheep is increasing rapidly. Summer ranges are almost
ent irely above timberline, and, although the terrain is quite precipitous
and rugged, sheep and man are highly visible to each other over consider-
able distances, During fall, ewe-lamb bands return to areas near winter
ranges which are also frequented by sheep hunters., These sheep return
to the various wintering areas during the rutting peried.

Mature remg from the Whiskey Mountain populations are wild and timid
during all seasons as far as their reactions to humans are concerned,
but there is smme variation in degree of wildness with different seasons,
Thay are readily visible only during rutting season on the winter range
and again for a short period coinciding with grass green-up on winter
and spring ranges. However, our experiences indicate that even during
these periods mot all or even most rams are readily visible. During
summar and fall months, mature rams are rarely viewed by the backpacker
or mountain recreationist, and our obgervations have demonstrated that
these animals will go te great means to avold human contact,
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RESULTS ARD DISCUSSTON

Beginning in the early 1900's, sheep were hunted in Wyoming by any-
one possessing a combination elk-deer tag. Since the 1930's, hunting
has generally been on a limived basis and usually for rams wirh three-
quarter eurl or larger horns., Either sex or one-half curl or larger ram
hunting on a permit basis was allowed between 1965 and 1968, but the
harvest of ewes and smaller rams was very limited, Approximately 194
mature rams have been harvested from the Whiskey Hountain populations
through hunting between 1968 and 1978. The harvest of three-quarter
curl or larger rams during this time pericd has not significantly regu-
lated population size, Between 1958 and 1978, B47 sheep, consisting
primarily of ewcs, yearlings, lambs, and young rams have been removed
from the population by trapping for transplant or research purposes.
Trapping and transplanting, in cowbination with limited hunting of mature
rams, has served as the primary management means of population control.
Even though techniques (Schmidt 1976) adopted in recent vears have greéat-
ly increased the success and efficiency of trapping, this remains am
expensive means of population comtrol, Reduction through hunting ewes
and young rams (non-trophy sheep) has been adopted in some areas and has
been deemed to beé biologically sound and an effective management tool
(Morris 1976, Kichols 1976), It has been our observatlon that, although
hunting non-trophy sheep may be biologically sound and the management
tool of choice in many situatioms, behaviorally it could be destructive
to populacions such as the one we studied. We developed the following
thoughts regarding possible consequences of non-trophy sheep hunting
during an intensive 3-year study of the Whiskey Mountain bighorn popula-
tion, These thoughts are our own and do not necessarily reflect the
philosophy of the menagement persommel responsible for season recomman=
dations within the Wyoming Game and Fish Department,

All ungulates, including bighorn shesq, respond to envirommental and
management alterations in varying degrees ranging from imperceptible to
obviously drastic changes in mmbers and distribution. TIn speculating
on the consequences of non=trophy sheep hmumting, we will present what are,
in our personal estimations, the more extreme responses. However, wa do
recognize that responses of such magnitude may not invariably occur,

Also, the responses we predict could not be expected to occcur rapidly

and might require a mmber of years or sheep generations. Our observa-
tions and thoughts are limited to the Whiskey Mountain sheep populations
and their habitat which we believe are rather unique as compared to most
other North American ungulates and their habitats, This uniquéeness is
based upon the following facts: 1) these populations are utilized imn

both consumptive (rrophy hunting and trapping for transplant) and non-
consumptive (viewing, photography, etc.) ways; 2) in mest of their hab-
itar they are highly visible to human visitors over great distances; and

3) they share large portions of their habitat with mmerous recreationists,

Mountain sheep are relarively intelligent animals (Geist 1975) and
their response to man is largely a result of previous experiences,
pleasant or unpleasane (Geist 1971a), which may have occurred over many
generations. In some national parks, all members of sheep populations
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including mature rams are unafraid of man (Geist 1971a). Their experience
wirth man and those of their predecessors have been neutral or in some
cases pleasant. Hence they have not learmed to fear man, The fact that
disturbance by man in the form of hunting will result in wild or wary
sheep populations has been discussed (Hore)si 1976) and documented (Geist
1971a, 1971b) and is common knowledge to most sheep hunters. This avoi-
dance response to humans has also been noted among other species such

as elk (Cervus canadensis)controlled by hunting in national parks (Hous-
ton 1976, Schultz and Bailey 1978} and red deer {Cervus elaphus) con-
trolled by hunting (Batcheler 1968). Discussions of wildness in hunted
mountain sheep have often been generalized in the sense that ewes are
expected to react much the same as rams (Horejlsi 1976). However, wa
have observed vast behavioural and distribution differences becween ma-
ture rams (thé hunted segmént) and fmmature rams, ewes, and lambs (the
unhunted segment), It is recognized that behavioral and distribution
differences exist smong mature males, {emales, and juveniles In sheep
and many other ungulactes which are undisturbed by man, but we believe
that smong Whiskey Mountain sheep these differences are exaggerated due
to differing degrees of unpleasantness associated with man that have re-
sulted in differing responses to man.

Almost all sheep we encountered or that we observed encountering
other people, such as backpackers, reacted in & negative way. Rams 2-3
years of age and older reacted by increased alertness, attention, and
usually a strong flight response (Calef at al. 1976, Horejsi 1976).

They inhablited areas right at or Just below timberline where they were
not visible for great discances, Those rams which ventured above timbar-
line seemed to inhabit the most inhospltable mountain tops. Ewe=lamb
bands almost always reacted to human presence, but much less strongly
than rama, A nusher of cbeervatlions indicated they reacted to man in a
slightly more negative way than they did te coyotes, their chief preda-
tor. They usually responded with increased attention, sometimes walked
to cover, and occasionally took flight, but flight distances were usually
shart., It appeared that young rams learned to resct strongly to man
when they joined ram bands and associated with older animals which had
praviously experienced unpleaseant encounters with man, This has been
suggested by Geist (1971a)., Very seldom are rams legally shor while in
close asseclation with ewe-lamb bands; therefore, ewes and lambs hawve
not experienced being hunted,

Control of the Whiskey Mountain sheep popularion through hunting of
non-trophy sheep would result in a great deal of disturbance. In the
past 10 years an average of 92 permits for three-quarter curl rams have
been granted with an average hunter success of approximately 40 per cent.
It is probable that non-trophy hunters would initially experience a
success rate approaching 100 per cent. But it could be predicted that
as non-trophy sheep were hunted, they would become more wary and hunter
success would drop as It did with Dall sheep ewes on Crescent Mountain,
Alaska, vhere they are hunted rather intensively with onlv 25-44 per
cent success (Nichols 1976)., At the present time, an average minimm of
40 non-trophy sheep are being or should be removed yearly from each of
the two Whiskey Mountain populations by trapping for transplant. To
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effect this level of population control through hunting of non-trophy
sheep at a hunter success rate of B0 per cont would tequire 140 hunters
in addition to 92 three-quarter curl ram hunters, This could result in
g great deal of disturbance egpecially con Whiskey Mouptaln and other
more accessible areas, Control of hunter oppertunity and access could
reduce this harassment of mon-trophy sheep as it might for trophy roma.

Sheep should not be expected and certainly are unable to distin-
guish between hunters, hikers, fishersen, biologists, geologists; and
photographers (Geiat 1975, Horejsi 1976). Sheep which encounter an un-
pleasant experience when hunted might expect the same unplessant ex-
perience each time they encountér man and react accordingly (Gefat 1971
a), Thus, for hunted sheep any form of shesp=man encounter during any
time of the year might be interpreted as a form of harassment or dis-
turbance similar te that of being hunted.

Three categories of delecerious elfeccs which hiuman accivicy may
have vpon caribou (Rangifer tarandus) have been deperibed. We feel
Chose so=e catogories would also be applicable to Whiskey Mountsin big-
horms onee they learmed to fesr man:

"1, Those cauming immediate physical injury or death,

Y, Those resuleing in increased expenditures of energy, or changes
in the physiological condition of the animals, which reduce
their rate of survival eor reproduction.

3. Those resulting in long-term changes in behavior, including
eapecially, the traditional use of ranges." (Calef et al. 1976)

Probably the least important deleterious effect induced by man-sheep
encounters would be immediate physical i{njury or death. We never wit-
nogsed the "panic response" described for caribou reacting te aireraft
(Calef st al.1976), but we did witness strong escape responses among
rams fleeing from people at high speed into and through extremely pre-
cipitous escape cover, but they were usually more deliberate in their
actions. FHams and ewe-lmmb bands both usually fled farcher inte preci-
pitous escape cover vhen escaping man than vhen escaping coyotes and this
was especially pronounced msomg rams. We did not witness any injuries
or deathe as a resule of these flights. However, injuries such as dis-
located shoulders and broken bones of the legs were relatively common
and falls have bien cited as causes of sheep mortalities (Smith 1954,
Geise 1971b). It is not difficult to imagine that more frequent and
stronger Flight reactions mmong hunted nonetrophy sheep could result in
porte injuries,

A possible consequence of stromger flight reactions by ewes with
young lambe would be the loss of lambs either through injury or the ewe
being unable to relocate the lamb later. Ewes responded most strongly
to disturbance when relatively young lambs were travelling with them and
this has been cbserved elsewhere (Light 1971). Disturbance of a nursery
band of sheep by a coyote or backpacker resulted in prolonged periods
durlng which ewes and their lombe searched for one anather, If swes
responded as strongly to human presence as do rams at this time of year,
the result might be (njuries mmong those lambs which tried to follow and
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increaned separation [rom their dem with greater suscepribilicy to pre=-
dation among those lamba left behind,

One of the more severe consequences of human encounters nmong nom-
trophy sheep which fear man because of hunting would be increassd energy
sxpenditures, Han-shéeep encounters occur most fréquently during summer,
wvhen ewes are lackating sand lambs and yearlings are growing, and during
winter when energy deémands are great,

In August, 1976, near the Contipental Divide and only slightly
above a very lmportant ewe-lmmb summering area, we witnessed geven Tams,
including one Cliss 1V and three Class 111 individuals,; which were dis=
turbed by two backpackers. The backpackers mever appeared ta see the
rams which were approximately 1.7 lm (1.1 ml) distant., The sheep immedi-
ately fled from che backpackers at a run interspersed with short periods
of walking or trotting. They were still running when they disappeared
from our view over a glacier afrer fleeing for 2.6 km (1.6 mi). This
seemed to be an example of an extreseély strong Flight reactfon to man,
but it may have been so only because we were in a position to observe
much of their escape, It was marked in contrast to the [light of a sim-
ilar group of rams [lecing a closely pursuing coyote in Junme, 1975,
That flight covered oml 172 m, (189 vd.) and terminated once the sheep
reached the edge of egcape cover, We observed many other flight reac-
tions, mostly from man, which we were unable to follow to complecion.

Members of owe-lmmb bands encountered man frequently and were not
chserved to react as strongly. If these sheep learned to fear man as
mature rams do, it would be difficult or impossible for them to utilize
the larger and more productive summer and winter ranges which are places
of high human contact. If they did not abandon thege ranges, they would
encounter and flee from men fréquently, in some aréas several times
daily., The energy eéxpenditure of excitement and Flight would interfere
with, and might prohiblt, growth of labe or winter survival of ewes,
lambs, and young rams, The energy costs of this type of exclitement or
of a strong flight reaction are extremely high (Kleiber 1961, Coop and
HI11 1962 , Blaxter 1967, Gedst 1974, Gelst 1975, Ledger 1977, Welner
1977). A single incident might be of little consequence but numerous
encountery would be detrimental. During summer months energy demands of
lactating ewes are high and milk production would sulfer with che result
being lmpeded lmmb growth and/or survival. At times during winter,
sheep may be wnable to conmume sufficlent fopd energy to ment body de-
mands, Increascd energy expenditure due to harassment at these times
would result in greater nutritional deficlency., MNutritional deficiency
and excessive weight loss have been showm to depress reproductise out-
put in many ungulates including white-talled deer (Odocoileus virginianus)
(Verme 1965), elk (Thorme gt al. 1976), and domestic sheep (Dwvis aries)
(Blaxter 1967) and would wundoubtedly have the same influence on Bighorn
sheep, During severs winters or where winter ranges are especially de-
ficlent, increased energy demands induced by harassment of sheep pre-
comditioned to strong flight tendenciés might alsoe result in [ncressed
wortalities due to malnutrition,

Frequent and excesgsive harassment may be expecred to resulc in
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physiologic changes which might pocentially be devastating to bighorn
sheep. Increased energy expenditures predicted above may result in de-
pleted energy reserves and a breakdowm in the animal's {mmune system
(McFarlane 1976, Sinclair 1977). Although they often present a calm
outward appearance, wild sheep are easily stressed and stress may lead
to disease (Thorne 1971, Fulton and Rosenguist 1976, Post 1976) and
birth of unhealcthy offspring (Stect 1977). The occurrences of extensive
bighorn sheep die-offs due to various digeases or paragites have been
well documented (Honess and Frost 1942, Buechner 1960, Forrester 1971,
Woodward et al, 1972, Bear and Jones 1973, Post 1976) and most major
pathogens which have been implicated as responsible for bighorn sheep
mortalicies have been found in Whiskey Mountain sheep (Thorne 1977,
upublished data), The potential for loss of amajor part of both herds
dug to stress-induced disease or exacerbation of existing disease and
parasitic conditions in individuals is great,

Long term changes in distribution among the non-trophy sheéep of
Whiskey Mountaln could be expected to occur if they were hunted, Rams
in unhunted populations inhabit differing summer and winter ranges than
do ewe-lamb bands (Geist 1971b). However, it is gquestionable thatr, if
free from human harassment, Whiskey Mountain rams would select and use
the habitat they do now in preference to much larger and more productive
but less secure locations. Aged males of many ungulate species do not
participate in breeding activities and lead a relatlvely solicary exis-
tence, and sheep vhich have adopted one range may ignore whar seems to
be more convenient and suitable ranges. Among sheep these ranges may
be preferred as ancestral, because of safety from predators, or because
of other criteria which have not been identified, Our inability to
account for all rams on Whiskey Mountain and Sheep Ridge winter ranges
and discovery of ram skulls in distant areas which appear to be small,
harsh, marginal wintering areas confirms this and also suggests that
some rams have abandoned more favorable winter ranges for secure but
often inadequate wintering areas. We were not able to determine the ex-
temt to which these areas are used nor if rams return to them following
rut or slmply do not participate in the rut, Sheep have bean shown to
abandon areas vhere unpleasant experiences take place (Geist 1971b),
Rams of the Whiskey Mountain herds are hunted on their swmmer, fall, and
winter ranges and they also are hunted on or near the spring (including
lambing and nursery areas) and fall ranges of ewes and lambs, These
areas are close to the rutting and winter range, and it is no wonder
that some rams are reluctant to use these areas especially when they are
frequented by men who were hunting them only a month or two previously.
Although rams have apparently adapted to hunting with few detrimental
effects, a possible exception would be the use of marginal wintering
areas which must occasionally result in the death of a few individuals.
A quitk of ram-only hunting as practiced in this area is that it has
probably benefited ewe-lamb bands by reducing intra-specific competition.

M_Lﬂ survive and perhaps prosper in marginal but gecure
"E' -and_fall ranges becauge they are the only s’haap using

em_and EEuEE_dHIlnH_3EI_gﬂhﬂﬂﬂ_EEEEEE_EEEI_hLUu nothing to do but
build enecgy rpgaryen ig the form-sfssarad far, If éwe-lamb bands a-
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bandoned their vast productive summering areas because they were fre-
quented by mountain recreationists and joined the rams or adopted simi-
lar smaller and more secretive ranges, survival potential for all mem-
bers of the populations would be jeopardized by the resulting intra-
specific comperirion. Ewe survival and productivity would be impeded
because they must provide for a rapidly growing fetus, lactation, and
regaining weight lost during the previous winter. All this must be

done before fat teserves are restored. Rams have learned to fear man
and appear to have responded to his presence by abandoning optimal ranges.
Experience in other areas has suggested thaot ewe-lamb bands vhen either
hunted (Nichols 1976) or subjected to excess pressure by hikers may
abandon traditional ranges for more secure areas (Dunaway 1971, Light
1971, Horejsi 1976). It is predictable that ewe-lamb bands of Whiskey
Mountain, if hunted as non-trophy sheep for population control, might
also abandon current ranges to the detriment of the entire population,
We recognize that dispersion to currently unused habitar niches mighe

be beneficial, but the benefir would not replace abardoned habitat un-
less new niches were as large and productive as the sbandoned habitat
and were not frequenced by human wisitors,

Tha trade-off value of accepting consumprive use of non-trophy
sheép in the form of humting over nonconsumptive values warrants consid-
eration. The nonconsumptive value of mature rams has been largely but
not entirely lost, Were it oot for the reproductive urge in early win-
ter and desire for greem grass in late spring, few rams would ever be
enjoyed by the average nonconsumptive user. The nooconsumptive values
of ewes, lambs, and the young rams which accompany them is very impor-
tant, These animals are the most visible and most frequently enjoyed
ungulate of the northem wWind River Moumtains, We would question that
the possible logs or reduced opportunity to participate In these non-
consumptive uses is justifiable in order to contral the populations
through non-trophy hunting when other means are available.

Geist (1975) has stated that consumptive and nonconsumptive uses
of sheep are mot compatible and should not be combined, We would qualify
that and state that the two uses are compatible for the Whiskey Moun-
tain sheep populations under present manmagement policies and conditions.
We recognize rhat these populations are rather intensely managed (three
quarter curl ram hunting, trapping and transplanting, range acquisition
for sheep, and habitat manipulation), that hunting is limited, and that
nenconsumptive uses may not be as complete as one would wish for (un-
abailability of rams, especially during summer and fall), but current
management practices do allow for acceptable levels of consumptive and
nonconsumptive uses.

Wi recogniza the necessity of population control and feel that the
large mmbers of Whigkey Mountain sheep are currently their own great-
est threat, We have tried to express and support the reasons we believe
these populations should be controlled by methods such as trapping,
which minimize harassment and not through non-trophy sheep hunting, Our
hypotheses have been suggested by gome of the others we have cited,and
they should alse apply to other bighorn populations characterized by
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relatively tame animals which occupy open habirar with high visibilicy
that are frequented by large numbers of nonconsumptive users., In these
cases we would encourage increased acceptance of man by sheep rather
than management practices vhich increase their fear of man.
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