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ISTRODMACTTON

MOUNTATN SHEEF IN B.C,

Two species including four subxpecies of momtain sheep are native
to British Colusbia: thinhorn (Owis dalli) in the nocth fncluwding Dall
sheep (0.d, dalli Nelson) and Stome sheep (0.d, stonei Allen): and big-
horn (Owis canadensis) in the south including Rocky Mountain bighomn
(0.c, canidénsis Shaw) and California bighorn (D,c. califormiana Douglas),
(Cowan and Guiguet, 1965). All four subspecies occur as wiable popula-
tions and all are hunted anmaally.

REESULTS AND DISCUSSION

LNT ORJECTIVE

British Columbia's Mountain Sheep Managesent Plan (Draft) developed
the basic objectives: cto protect and manage moumtain sheep for consump-
tive wuses through recreatiomal hunting and non-consumptive uses for the
general public (Demarchi, ¢t al, 1977). The policy statement reads,
"The Fish and Wildlife Branch will mainrain the mountain sheep resources
(the animals and thedir habitat) on the principle that thelr perpetuation
in compatible with the management of related wildlife and is of benefic
to the people of Bricish Columbia." Management for non-consumptive uses
is recognized aa an important cbjective. However, as the purpose here
isn to examine the various alternatives employed by the B.C. Fish and
Wildlife Branch to improve recreational hunting management, this objec-
tive will mot he dinecupzed,

OBJECTIVES OF MOUNTAIN SHEEP REGULATIONS

Mountain sheep have been managed as basically three dlstinct groups
in 8, C.: 1) northern thinhorns (comprising Dalls, Stones and a small
native population of Rocky Mountain bighorns in the northern Fockles):

2) wouthern and central Interior California bighorns {comprising several
native populations of California bighorns and two s=all introduced herds
of kaykﬂﬁl&muh bighorna) and 3) Rocky Mountain bighorns in south
eagtern B. C.

Beginning with any age rams and an annual bag limir of five, in the
early 1900°s, mountain sheep regulations have gradually become more res-
trietive particularly from 1966 to 1976. Bamically the regulations
take into account: 1} the trophy status afforded mountain sheep by the
majority of hunters; 2) the limited supply of mountain sheep in relacion
to the demand; 3) the blological attributes Including: the relatively
low rate of recrultmént to yearling age and poorer compensating mechan-
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{sms (compared to whitetalled deer for example) amd the apparent lspor-
tance of maintaining a relatively normal age-class distribution among
males (Celst 1971 and 1975); and &) the importance that the public places
upon the maintenance of viable mountain sheep populations,

P 0N IN AHERICA
A generalized sumary of wountaln sheep regulations in North America
ig shown {no Table | (from Trefethern, 1975},

Saveral managesent optlons are avallable to meet the four conditlons
Iisted abowe as followsi

a}) Cloged Seasong:

Season closures were {mposted on mogt Focky Mountaln, Callfornia
ard Dosert bighorn populatioms in scutherpn British Columbia and the
wegtern Americon states in the late 1E00's or early 1900's, Some attempts
wete made to restore populations which were depleted by overhunting apd/
ot habitat deterioration but active conservation programs were minlmal
until at least the wid=-1950"s, Recpening seasons increased public aware-
néxd of the significant problems affecting bighorns and added a consump-
tive value Factor to the hunted populations, Protection from hunting
may be nécessary or desivable im special instances bub is nok a viable

alternative in most situations because of the loss of Intérest among Ehe

saTVaALfon ieg and or izations which often follews such

ELORUTES,

b) shorrened Seasons:

Shortening seasons atb either the beginning or the end I8 a useful
methed for reducing harvests and has been employed in most southern
British Columbis California bighorn and Rocky Mountain bighorn populations.
Howvevar, while some reduction of hunrer effort wsually cccurs, shorten-
ing seasons ba 8 _cer o £o copeantrats hunters. The
adverse affectn include: 1) increase competion between hunters which
tends to reduce the value of the recreational experience, 2) increansed
harassment of mountaln sheep (Gefst, 1975) and 1) & reducclon in non-
regident revenues to both the guide-putficter induntry and the govern-
ment.

¢) Increased Tag-licence Fees:

Current big pame speclies tog=licence fees for residencs in Bricish
Columbia reflect approximately the asount that hunters expressed as thelr
willingness=-to-pay for a day's huncing for each species in 1970-71 (sece
PFearse=Bowden, 1971) while non=resident hunters are charged ten Clmes
the resident fes (for mountain sheep the tag licence fees are 525,00 for
residents and $250,00 for non=residents), Usin g fam
resident hunters does not appear to be a viable alternative given the
traditionil comon property ethic of most North Americons, Howwver,
pricing nom-residents is another matter which should be given more consi-
deration. Mountaln Sheep hunting, Including fess and guiding costs for
non-residents in countriés such as Mexico and Mongolla vary from about
§5,000% to §16,000%% for example, In British Columbia, the mandatory
* oné desert aheep
** one Argali shesp and one ibex,
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TABLE 1. Summary of the historical and present mountain sheep
regulations in North America to 1973 from: Trefethen
(1975)
A. Thinhorns and Rocky Mountain Bighorns
SPECIES & SEASON MALES LIMITED 1/2 3/4 4/5 7/8 B.&k C
LOCALE CLOSED ONLY ENTRY CURL CURL CURL CURL POINTS
THINHORNS
Alaska - 1800 No - 19504 - - -
B. C. - 1900= No' - 1969 - 19735 -
1874a.
NW.T. - 1900% No - 1966 = - -
Yukan = 19004 No — 196087 - = -
ROCKY MOUNTAIN BIGHORN
Alberta - 1822 Some - 1856 1968 - -
g, O - 1900= No - 1966 - 1972a. -
Colorado 16902 - Yes 1953 1871 - 1970 -
Idaho 19002 - Yes - 1953 - = =
Montana 1912 - Some - 1953 - - -
MNoew Mex. 18002 = Yes = 19590, = = =
Oregon 1800= - - - - - - -
Utah 1699 - - - - - - =
wash. 19002 - = = - 5 - =
. 1930
Wyoming - Yes 1965 1689 = - =
5. Dakota No information

a. 7/8 curl or 8 years plus
b, 3/4 curl or 144 Boone and Crockett points

* Two thinhern sheep herds placed under limited
entry hunting in 1977
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TABLE 1. (continued)

B. California and desert bighorns

SPECIES & SEASON MALES LIMITED 1,2 3/4 475 7/8 B.&C.
LOCALE CLOSED ONLY  ENTRY CURL _CURL CURL __ CURL POLNTS

CALIFORNIA BIGHORNS

BE. C. 1509 - Some - 1954 - 1975a. -
Calif. 1873 = - = = = ot =
ldaho 1900 - - - - - - -
Nevada 1900% - - - e - o =
N.Dakota 1905 = # * - = = =
Oregon 18002 - Yes 1974 1965 - - -
Wash. 1800% - Yes - 1966 - = -
DESERT BIGHORN

Arizona 1900= - Yes - 1853hb. = - -
Calif. 1B73 - - - - - - -
New Mex.  1800= - Yes - 1954c.

Mexico T - Yes - 18637 - - 1874
Nevada 1917 - Yes - 1952 - - 1965d.
Texas 1903 - - - - - i -
Utah 1800= - Yes - - - = 1967d.

a. 7/8 curl or 8 years plus

b. 3/4 curl and a minimum horn length of 26 inches
in 1968 and 28 inches in 1972

c. 3/4 curl or 144 Boone and Crockett points

d. 144 Boone and Crockett points or 7 years plus

* Limited entry season introduced for 1/2 curl rams
in 1975
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guide requirement (s more of a limiting factor ro non-residents thanm
is the sheep tag licence fea (most puide outfittars in B, C. charge ba-
tween $250-5500 per hunter per day for sheep humting).

d) Limited Entry Hunting:
Limired entry hunting has been imposed on almast all hunted sheep

populacions in the contigous U, 5, and Mexico, on three California big-
horn herds in British Columbia, on rwa herds of Stome Sheep inm morthern
H.C., and on non-trophy sheep for residents and trophy sheep for non-
residenta in Albarta (Tabla 1), Limiting licences to a predetermined
mmbar provides for both an increased measure of control over tha harvest
and the reduction or elimination of over-crowded hunting conditions,

However, limited entry significantly reduces recreational hunting appor-
tunities. For most but not all of B, C,'s sheap herds, the extraction

amy by huntérs can still be effectively controllod by other moanas
114 £ - n tas, and more definitive horm=

curl regulacions.

=) - I

Most provinces and states provide non-resident sheep hunting, Novada
and Wyoming set aside 25 and 10 per cent, respectively, of bighom per-
mits for non=residents for example, while the Yukon, Alaska, and Norch-
west Territories have unlimited non=resident hunting, like B.C., imposa

a compulsory guiding rescriccion,

Competition between resident hunters while increasing in B.C. is
apparently not a significant problem as yer because of the ruggedness
andlar relative inaccessibility of most late sumer-carly fall bighom
habitats. (Exceptions to this occur primarily in the less rugged andfor
moreé accessible sheep ranges of the Interlor of 8.C. and acceseible areas
in morthern B.C.) Competition between residents and non-residencs, how=
evér, 18 a problem vhich has increased in significance in recent vears.
In addicion, some guide-outfitters tend to over-exploit the mature ram
component, Concern among resident hunters Is éxpressed in a varlety of
ways but the most commonly suggested solution made by resident hunters
is to eliminate or severcly limit non-resident bunting. Copsidering

imearnat in abeep, the opportunities of Brl=-

tish Columbiasng to hunt in otheér countries, including the 0.5,, the
intarnational sxchange of rescarch and management information (which
flovs mostly from the U.5, to Capadal, the revenue from non=resident
hunters which bonefite all Bricish Columbfans and the dependence of the

iding industry on nen-resident shee otal exclusion non=
residents is not o desirable alternative. In 1976 guide-outfitter quotas
were cotablished In the East Keotenay om Rocky Mountain bighern. Indi-
vidual arca gquotas were based on the pepulation estimates of sountain
sheep in each guide-cutfitter territory and the degree of use by resident
hunters, In this monner, resident-non-resident competition was reduced
and overexploitation of sheep by a minorlty of opportunistic guide-
outfitters was elininated while maintaining nen-resident hunting. Tha
institution of mon-resident quotas has been expanded co other regions
and now includes grizzly bear and mountain goat as well as mountain
sheep in the Kootenay Region,




Reduced numbers of non-resident big game hunters need not result
in a concomitant reduction in revenues to either the government or the
guide-outfitter, providing that the licence fees and guiding fees are
increased to more closely reflect market values. To date, only the
gulde-outfitter sector has attempted to capitalize on the increased de-
mand and decreased supply in British Columbia as licence fees for non-
residencs have remained unchanged since 1974, while gulding fees have
more than doubled since 1975,

f) Horn Curl/Age Restrictions:

According to Cowan (1940) and Clark (1964) male mountain sheep pos=
gess three basic horn forms - convergent (tight curl); parallel (medium
or average curl); and divergent (open or [laring curl), The three basic
horn curl forms are shown in Figure 1,

Although the various subspecies may possess uniform horn shapes,
considerable variability often exists both between and within herds of
thé samé subspecies, Furthemmore, horm size, if not shape, is often
influenced by habitat influences such as fire, overgrazing, overpopula-
tion, ete, (Shackleton, 1973). The difficulty encountered in attemp-
ting co standardize horn characteristics for purposes of defining a
legal ram is compounded in British Columbia by the presence of four sub-
species covering a greater physlographic range than any other area in
North America.

Mountain Sheep have been managed under a variety of horn corl res-
trictions throughout North America (Table 1), As an historical note,
the first horn curl restriction appears to have been instituted as a
three-quarter curl lav in Wyoming in the early 1930's (Trefethen, 1975).
Since then, many attempts have been made to devise systems of enabling
hunters to identify specific age/horn class rams in the Field by employ-
ing horn curl, varying from ome-half to full curl, establishing minimm
horn lengths, setting minimum ages of rams, and establishing minimum
total polnts according to the Boone and Crockett horm scoring system.

Within reasonable limits, homrn :Hr! restrictions have nroven ta be a wval-
uable tool in Mountain sheep management,

HORN CURL/AGE RESTRICTIONS IN BRITISH COLUMBIA: 1956 - 1975,

In the early 1900's, B.C.'s mountaln sheep were managed under an
Any Age Ram Regulation with a bag limic of five. The bag limit was gra-
dually reduced to ome, and beginning in 1954 several California bighern
herds which were closed to hunting were reopened under a three-cuarter
horn curl regulation. Rocky Mountain bighorn herds were placed under
the three-quarter curl restriction In 1966 and the thinhorn herds were
added in 1969. Figure 2 depicts the diagrem used berween 1954 and 1971
in B.C, The definition in the hunting regulations read as follows:

3/4 - CURL HORN weans the horn of a mature mountain sheep, the tip
of which has grown through 270 degrees of the circle described by the
outer surface of the horn, as seen from the side.

With increasing demands for more stringent sheep hunting regulatioms
from resident sheep hunters and guide-outfitters, the Fish and Wildlife
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CONVERGENT PARALLEL DIVERGENT

FIGUTE 1. The basic forms ol mountain sheep horns afver Clark {1964},

FIGURE 2, Diagram used in B.C, Hunting Regulations Synopses to depict
a legal three-quarter curl ram from 1954 to 1971.
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Branch attewpted to ipcrease the minimum legal horn curl by devising a
seven-eightha eurl for Rocky Mountain bighorms im 1972 (Figure 3). The
definition involved three separate lines plus a circle, but did not
accurately define a foecal point. A minimm age was added to the defin-
ftion for the first time in the province;

HMATURE RAM is a male mountain sheep which has atctained the age of
eight years as determined by the horm growth (ammuli): ©Or whose long-
est hern has grown through a minimm of 7/8 of a eircle (315 degrees)
described by the outer surfacé of the horm as seen from the side and
including any broomed portiom.

The province's remaining mountain sheep populations were progressi-
wly placed under the new regulation until 1975, when all mountain sheep,
Including California bighorns, came under the seven-elghths curl res-
triction. Although the diagram was improved somewhar (Figure &), the
complex definition was retained. In 1975, with the inictiation of com-
pulsory reporting of hunter-killed rams and after four hunting seasons
under seven-sighths curl restrictions, 11 charges were laid for under-
sized rams In the East Kootenays out of a total of 23 Rocky Mountain
bighorn rams inspected.

The B.C, Provincial Court decided the regulation was ambiguous in
that it did not define a focal point (B.C. Provinclal Court Judge H,
Swayze in: Regina Vs. Ray Larsonm, 1975). The issue was sensationalized
in the local press and resulted in considerable public controversy.

HEDEFINING THE MATURE RAM REGULATION

Following the Provincial Court's criticism of the seven-eighths
curl regulation, the Fish and Wildlife Branch established a comittee
to develop and test an improved mature ram regulation comprised of:

Odd W, AASLAND, Taxidermist

Dennis A. DEMARCHI, Wildlife Biologist
Raymond A, DEMARCHI, Wildlife Biologist
Cecll G. ELLIS, Animal Control Officer
Ross R. FARQUHARSON, Conservation OEficer
David J, LURN, District Judge

William J, WARKENTIN, Wildlife Techician

Diagrams and/or written descriptions were developed for the follow-
ing: three-quarter, four-fifths, seven-eighths, and full curl rams. A
series ol scale line diagrams of male sheep heads were prepared by Dr,
Val Geist. The diagrams and definitions thus developed were tested on
mountain sheep museum specimens, color transparencies,and in the field.
In addition, mmerous sheep hunters were questioned as to their under-
standing of the various descriptions of ram horns in common use (i,e.,
half curl, three-quarter curl, four-fifths and full eurl).

Ideally, the regulation would be one which could be easily under-
stood, was readily applicable in the field, was enforceable, and 'which
restricted the klll to the mature ram component. Mo regulation then in
effect in North America adequately covered the wide range of horn forms
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FIGUFE 3. Diagram used in B,C. Hunting Regulations Synopses to depict
a legal seven-cighths curl ram from 1972 to 1974,

FIGUPE &4, Diagram uged im B.C, Hunting Pegulations Svnopses in 1975
te depict a legal seven-elghths curl ram.
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found in the province with the possible exception of the Boone and
Crockett trophy point system, However, the regulation requires consider-
able hunter education and training and is perhapa best applied in strict-
ly controlled limited entry hunts,

A relatively simple system, involving a base line between two
relatival v distant descernible points, the noatril and the lowest hind-
moat portion of the horn, can bé applied in the fleld to describe a
"full curl" hern.,* As the ventral posteriormost portion of the horn
base, the eye socket and the nostril can be disected by a scraight line
and, as the mostril is often removed from a hunter-killed ram, the legal
definition need only refer to a straight line drawn cthrough the eye
socket and ventral posterlormost portion of the horn base. By describ-
ing a line drawn through the ventral anteriormost portion of the eye
socket remaining with the skull, and the ventral posteriormost portion
of the horn base, the legal defimition is slightly less stringemt than
the field definition, thus allowing the hunter a margin of error.

CONCLUSTONS

The improved 3/4 eurl regulation was applied to most California
bighorn herds while all Rocky Mountain bighorn, Stone, and Dall sheep
herds were managed under the new Full Curl Regulation begimming in 1976,

The fleld definitions read as follows:

3/4 CURL RAM is any male Mountain Sheep which has attained the age
of six years as determined by the horn annuli or whose horn tip,
when viewed from the side, extends bevond a srraight line drawm
through the center of the eye and at right angles through a line
drawn between the center of the nostril and the lowest hindmost
portion of the base of the horn,

FULL CURL RAM is any male Mountain Sheep which has attained the

ape of six vears as determined by the horn annull or whose horn tip
extends upwards beyond a straight line drawn between the center of
the nostril and the lowest hindmest portion of the base of the horn,

LEGAL RAMS cannot be identified unless viewed from the side. These
field definitions adequately conform to legal definitions, coples
of which are available at Fish & Wildlife Branch and Govermment

officesa,
The legal definitions read:

FULL CURL RAM means anv ram {male) Mountain Sheep which has attained
the age of six (6) vears as determined by horn annuli, or whose
horn tip, when viewed from the side parallel to the horizontal plane

% The addition of a right angle extending below the bazeline and passing
through the eye provides a definition of a 3/4 curl horn.
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Figure 5. Diagram used in B.C. Hunting Regulations Synopses in 1976 and
1977 to depict three-quarter curl and full curl mountain sheep.
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and at right angles to the sagitral plane of the skull, extends up-
wards bevond & straight line drawn between the ventralmost portion
of the eye-gocket retained with the skull and the ventral posterior-
most portion of the base of the horn.

THREE QUARTER (3/4) CURL RAM means any ram (male) Mountain Sheep
which has attained the age of six (&) vears as determined by homn
anmili, or whose horn tip, when viewed from the side parallel to
the horizontal plane, and at right angles to the sagittal plane of
the skull, extends beyond a straight line drawn vertically from

the ventral anteriormost portion of the eve-socket remaining with
the skull and which is at right angles to a line drawn between the
ventral snterviormost portion of the eye=gocket remaining with the
skull and the ventral posterlormost portlom of the base of the horn.

{a) The SAGITTAL PLANE Ils the surface by which the skull is divided
equally into lefr and right sides;

{b) The HORIZONTAL PLANE is the surface intersecting the ventral
posteriormost portion of the base aof the left and right horns,
the wentral portion of the left and cight eve-socketz retained
with the sgkull and which is at right angles to the sagittal
plane:

{c) PLANE 1s @ surface such that the straight line that joins any
two 1f its points lies wholly in thar surface.

The "improved" 3/4 curl regulation and the "new” full curl regula-
tion have proven to beée congiderably more applicable in the field and en-
forceable in the courtroom than other previous regulations employed in
British Columbia, The number of undersized Rocky Mountain bighorn rams
taken in 1976 and 1977 was significantly reduced over previous years,
particularly 1975, and convietions were readlly cbtained for the two
rams which did not weet the minimum curl/age rescriction, Because thin-
horn sheep horns usually form a circle when viewed broadside at a young-
et age than bighorn sheep, and because the change In the age class dis-
tribution of the thinhorn rom kill did not meet expectations after the
ingtitution of the full curl regulatiom in 1976, the minimum age for a
full curl thinhorn ram was raised from six to eight years in 1977.

The improved (1976) horn curl regulations have received general
acceptance from sheep hunters, gpuide-outfitrers, enforcement officers,
and staff of the provincial courts, Although it is too soon to deter-
mine the effect on the sheep populations and the harvest, it appears,
from the results of the 1976 and 1977 seasons, that an improvement is
to be expected in both the sheep populactions (viz. improved rem age
claseg distributions and sex ratios) and the kill (viz. increased horn
quality without a significant decline in the mmber of mature rams har-
vasted) without sascrificing recreational hunting and commercial guiding
opportunities,

= gB =



REFERENCES

CLARE, James L. 1964, The Creat Ark of the Wild Sheep, University of
Oklahoma Press (Morman) 247 pp.

COWAN, Tan MCTAGGART, 1940, Distribution and Variation in the Hative
Sheep of North America. American Midland Naturalist. Vel. 24:3
pp. 505-580.

COWAN, Tan MeTAGGART, and GUIGUET, Charles J. 1965. The Masmals of
British Columbia, B.C. Provincial Museum Handbook Mo, 11 {Vietoria)

DEMARCHI, Dennis A,, DEMARCHI, R,A. HEBERT, D.M,, EASTMAN., D.5., &
MACGREGOR, W.G, 1978, Preliminary Mountain Sheep Plan for British
Columbia, B.C. Fish and Wildlife Branch. (Victoria) 22 pp.

GEIST, Valerius, 1971, Hountain Sheep: a study of Behaviour and
Evolurion, Universicy of Chicago Prase (Chicage) 384 pp.

GEIST, Valerius. 1975, On the Management of Mountain Sheep: Theoreti-
cal Considerations. In Trefethen, J.B,, ED, The Wild Sheep in
Modern North America. Boone and Crockett Club. Winchester Prass
(New York) 302 pp.

PEARSE-BOWDEN ECOMOMIC COMSULTANTS LTD. 1972, The Value of Resident
Hunting in British Columbia, Report to B.C. Fish and Wildlife Branch
(Vicroria) 54 pp.

SHACKLETON, David M. 1973, Population Quality and Bighorn Sheep. PhD.
diss, Universicy of Alberta (Calgary) 227 pp.

TREFETHEN, Jmmes BE., ed. The Wild Sheep in Modern North America. Boone
and Crockett Club, Winchester Press (New York) 302 pp.

- 29 =



