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PRECIS 

AUTHOR AND TITLE 

S t e l f o x , John G., 1978. Seasonal d i s t r i b u t i o n of Rocky Mountain Bighorn 
Sheep in Canadian Nat ional Pa rks , 1966-1972. 

CONTRACT 

This study was part of the CWS Park Research function, jointly funded by 
Parks Canada and the Canadian Wildlife Service. 

PURPOSE AND OBJECTIVES 

The report examines seasonal and year long distributions in relation to the 
species range requirements, weather and human activities in Jasper, Banff, 
Kootenay and Waterton Lakes National Parks. The information in this report 
is based primarily on observations made by the author and Warden Service 
staff during the period 1966-1972. 

RESULTS 

Sheep distributions have been divided into relatively discrete units (discussed 
fully in the text) with highest summer and winter counts and the locations of 
natural licks plus migration routes indicated. Distributions are discussed 
in the report in relation to the species range requirements, weather and 
human activities. 

A detailed summary of the study is contained on pages 120-129. 

RECOMMENDATIONS 

The author makes three recommendations on page 130. 

1. Small, isolated grasslands on south and west facing exposures at both 
2,200 - 2,400 m. and <1,500 m. elevations need to be protected for 
winter habitat. 

2. Natural licks are apparently essential to the well-being of the species, 
and these licks should be located, mapped and the animals given unrestricted 
use of them. 

3. Park planning should attempt to minimize interference with the migration 
routes of the sheep between their seasonal ranges and natural licks. 

David Reynolds 
Assistant Resource Studies Manager 
May 3, 1978 
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E n c l o s e d h e r e w i t h , p l e a s e f i n d a r e p o r t "Seasona l D i s t r i b u t i o n s o f 
Rocky Moun ta i n B i g h o r n Sheep in Canadian N a t i o n a l Parks 1966-1972" by 
John G. S t e l f o x . T h i s s t u d y was p a r t o f the CWS Parks Research f u n c ­
t i o n , j o i n t l y funded by Parks Canada and t h e Canadian W i l d l i f e S e r v i c e . 

The r e p o r t o u t l i n e s seasona l sheep d i s t r i b u t i o n s in J a s p e r , B a n f f , 
W a t e r t o n Lakes and Kootenay n a t i o n a l p a r k s based p r i m a r i l y on o b s e r v a ­
t i o n s made by the a u t h o r and Warden S e r v i c e s t a f f d u r i n g the p e r i o d 
1966-1972. 

Maps f o r each p a r k showing seasona l d i s t r i b u t i o n s , m i g r a t i o n 
r o u t e s , l a r g e s t numbers o b s e r v e d and t he l o c a t i o n s o f n a t u r a l l i c k s 
a re i n c l u d e d . Sheep d i s t r i b u t i o n s t h r o u g h o u t each pa rk a re d i v i d e d 
i n t o r e l a t i v e l y d i s c r e t e p o p u l a t i o n u n i t s w i t h seasona l coun t s f o r 
each u n i t p r o v i d e d in t a b u l a r f o r m . 

The r e p o r t examines seasona l and y e a r l o n g d i s t r i b u t i o n s in r e l a t i o n 
t o the s p e c i e s range r e q u i r e m e n t s , w e a t h e r and human a c t i v i t i e s . Ma jo r 
summer and w i n t e r ranges a r e d e l i n e a t e d and comments p r o v i d e d on the 
impact o f v a r i o u s p a r k a c t i v i t i e s on the f u t u r e w e l f a r e o f v a r i o u s h e r d s . 

Warden S e r v i c e p e r s o n n e l p l a y e d a ma jo r r o l e in p r o v i d i n g i n f o r m a ­
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i n c l u d e d in t h i s f i n a l d r a f t . 

M.R. Rober tson 
Regi ona l Di r e c t o r 

E n c l . 

Yours s i n c e r e l y , 



ABSTRACT 

Seasonal and year long d i s t r i b u t i o n s o f Rocky Mountain bighorn sheep 

(Owls a. canadensis Shaw) are presented fo r the per iod 1966-1972 f o r 

Jasper , Banf f , Waterton Lakes and Kootenay na t iona l parks. Sheep 

d i s t r i b u t i o n s are d i v i ded i n t o r e l a t i v e l y d i s c r e t e un i t s w i t h h ighest 

summer and w i n t e r counts and the l o c a t i o n s of na tu ra l l i c k s plus migra­

t i o n routes a lso recorded. D i s t r i b u t i o n s are discussed in r e l a t i o n to 

the species range requi rements, weather and human a c t i v i t i e s . The 

f u t u r e we l fa re o f the sheep is discussed in r e l a t i o n to prime summer 

and w i n t e r ranges and var ious park a c t i v i t i e s on o r near these ranges. 

In summer, most sheep ranged on a lp ine grasslands above 2100 m, 

using south and east exposures e a r l y in summer w i t h p rog ress i ve l y more 

use o f west and nor th exposures dur ing l a t e summer and f a l l . Fa l l snow 

storms caused about t w o - t h i r d s o f the popu la t ion to descend below 2300 m. 

Most w in te red on southwest, sou th , west and southeast exposures in that 

o rder o f p re fe rence . There were two c r i t i c a l and w ide ly separated 

w i n t e r ranges, namely: the suba lp ine and a l p i ne grasslands above 1800 m, 

where about t w o - t h i r d s o f the sheep w in tered and the t r a n s i t i o n a l -

p r a i r i e grasslands below 1375 m where about one-seventh o f the animals 

w i n t e r e d . The remainder w in te red on s m a l l , i so la ted grasslands w i t h i n 

the con i fe rous zone above 1375 m. Winter d i s t r i b u t i o n s were g r e a t l y 

in f luenced by snow depth , w i t h sheep avo id ing snow depths in excess of 

30 cm. 

New p lan t growth began f i r s t on l ow-e leva t i on sou th - fac ing slopes 

and v a l l e y bottoms in A p r i l , at which t ime there was a f u r t h e r descent 

to t h i s new fo rage . Sheep concent ra ted on these low spr ing ranges 

dur ing A p r i l and May w i t h ewes moving upwards to rugged, c l i f f 

i 
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escarpment on south and east exposures in late May and June to have 

their young. There was then a gradual migration upward along south 

slopes towards high-elevation summer ranges, in response to the receding 

snowli ne. 

The lambing and shedding period of June and July were accompanied 

by a craving for minerals, in particular copper, calcium and phosphorous. 

Frequent trips were made to natural dry and wet licks usually located at 

cutbanks near the mouth of streams. Man-made minerals and chemicals 

along roads, railways and within campgrounds were sought where available. 

In 1966, there were about hk25 sheep in the parks, of which 2600 

were in Jasper, 1300 in Banff, 350 in Waterton Lakes and 175 in Kootenay 

National Parks. During winter, all suitable grasslands were utilized, 

indicating a maximum distribution throughout the parks. 
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1.0 INTRODUCTION AND LITERATURE REVIEW 

The range of Rocky Mountain bighorn sheep {Ovis a. canadensis Shaw) 

2 
in the Canadian Rockies occupies a strip about 50 x 700 km or 35 000 km , 

mainly east of the Continental Divide and between latitudes 51 and 55 N. 

Along this East Slope the pervious shale, sandstone and limestone moun­

tains with gentle westerly slopes have developed productive grasslands 

that are optimally exposed to the prevailing westerly winds and to solar 

warmth, making the grasslands suitable for the winter survival of wild 

sheep. These pervious mountains extend into the East Kootenay region of 

southeastern British Columbia (B.C.) where bighorns have traditionally 

been plentiful (Bandy 1966, Demarchi 1967). West of the Continental 

Divide, the rugged, resistant, quartzite and limestone mountains contain 

only small grasslands and rocky alpine ranges which drop rapidly into 

coniferous forests. Bighorns were absent except for the area south of 

o 
latitude 51 where the less resistant geological formations extend west 

of the divide and where winter conditions were less severe (Mackay 1952). 

The historical distribution of these bighorns is therefore closely 

correlated to the 1imestone-dolomitic mountain ranges in the Rockies. 

Historically, bighorns were abundant along the North Saskatchewan 

Valley as far west as Mt. Wilson near the junction of the Howse and North 

Saskatchewan rivers. Local Indians reported this to be the western limit 

of this species (Tyrrell 1916). In 1811, the North Saskatchewan Valley 

from Gap Pass on the east to the south end of the upper Kootenay Plains 

supported large numbers of sheep with some bands containing more than 100 

animals (Coues 1897)- In 1859, the Palliser Expedition found bighorns in 

this valley with one band estimated at several hundred (Spry 1963)- To 

the south they were common along the upper Kootenay River in 1811, the 



upper Simpson R i ve r , and Cascade Mountain along the Bow River in 1841, 

and along Pipestone Creek nor th of the Bow Va l ley in the l850 's (Southesk 

1875, Coues 1897, Simpson 1931, Spry I963) . 

In what is now Jasper Nat iona l Park, b ighorns were p l e n t i f u l on the 

eastern two ranges o f mountains in the 1820's but were not present on 

the Cont inenta l D iv ide or west o f i t (Hoi l i s t e r 1912, Douglas 191*0. 

Between 1855 and 1861 they were p l e n t i f u l from the Brazeau River no r t h ­

ward to the mountains along the Big Smoky River (Moberly and Cameron 

1929). 

Popula t ions dec l i ned by 65-80% between 1850 and 1915 from over-

hunt ing which was then made poss ib le by modern f i rearms and the demand 

f o r meat by miners , ra i lway workers , f u r t r ade rs and lumbermen. Trophy 

hunt ing became a major i ndus t r y w i t h t rophy hunters e i t h e r shoot ing rams 

or purchasing them f o r $25 t o $50 from Stoney Indians (Moberly 1884, 

M i l l a r 1915, Hornaday 1923, Simpson 1931). Stoney Indians were annual ly 

shoot ing 650 to 1000 b ighorns between 1913 and 1915 ( M i l l a r 1915). In 

severe w i n t e r s such as 1886-87, 1887-88 and 1906-07, forage compet i t ion 

from l i v e s t o c k and poss ib l y ex tens ive f i r e s a lso c o n t r i b u t e d to t h i s 

dec l ine (Jameson 1955, Soper 1962, S t e l fox 1 9 7 0 - The dec l i ne was more 

no t i ceab le between the Bow and Smoky v a l l e y s , where on ly 375 " 900 sheep 

remained by 1915. Along the Bow Va l l ey and south to the i n t e r n a t i o n a l 

boundary, 1400 - 2500 b ighorns remained in an area less than one -ha l f 

the s ize o f the nor thern area ( M i l l a r 1915). By 1915 on ly 75 " 250 

sheep remained throughout the e n t i r e Athabasca drainage area ( M i l l a r 

1915). Fur ther south in Waterton Lakes Nat iona l Park, b ighorns were 

t r y i n g to surv ive the ons laught o f la rge numbers of l i v e s t o c k on t h e i r 

g rass land w i n t e r ranges. Dur ing the w i n t e r o f 1910-11 an est imated 

2 



15,000 c a t t l e and 100 horses w in te red w i t h i n t h i s 530 km park (1911 

Annual Report by Super intendent o f Waterton Lakes Nat ional Park) . 

The estab l ishment o f Jasper , Banf f , Waterton Lakes and Kootenay 

na t i ona l parks ( h e r e a f t e r r e f e r r ed to as Jasper , Banf f , Waterton and 

Kootenay), in the l a t e 1800's and e a r l y 1900 's , brought r e l i e f from 

hunt ing and g r a z i n g , and new forage was produced on recent burns in the 

mountains. Bighorns increased r a p i d l y i n numbers and g radua l l y f i l l e d 

t h e i r former ranges. The per iod 1915-1936 was a t ime when depleted 

popu la t i ons , en joy ing p r o t e c t i o n from hunters and low i n t e r s p e c i f i c 

c o m p e t i t i o n , t r i p l e d in s ize in the parks . The t o t a l 1936 popu la t ion was 

es t imated at 1300 in Jasper , 2000 in Ban f f , 1000 in Waterton and 125 in 

Kootenay ( S t e l f o x 1971). 

The per iod 1937"50 produced one o f the h ighest recorded popu la t ions 

o f sheep and t h i s per iod was f o l l owed by rap id d e c l i n e s . In Banff and . 

Water ton, numbers dropped below those es t imated fo r the low popu la t ion 

pe r iod o f 1913~15. The Jasper d i e - o f f began du r ing the w i n t e r and spr ing 

o f 1947~48. Al though popu la t ions d id not dec l i ne concu r ren t l y , those in 

each o f the four parks decreased by at leas t 75%. The d i e - o f f s were due 

t o a verminous pneumonia or pneumonia-lungworm d isease, p r e c i p i t a t e d by 

overstocked w i n t e r ranges and severe w i n t e r - s p r i n g weather ( S t e l f o x 1971) 

By 1950, the n a t i o n a l parks conta ined on ly about 1000 b ighorns , app rox i ­

mately 400 in Jasper , 350 in Banf f , 150 in Waterton and 75 in Kootenay. 

From 1950 to 1966, sheep numbers rose s lowly u n t i l 1955, then 

increased r a p i d l y dur ing the next decade. Counts by park wardens and 

B a n f i e l d (1953) i nd i ca ted about 600 sheep in Banf f , s l i g h t l y fewer in 

Jasper , 150 in Waterton and 75 in Kootenay in 1953- By 1962 t h e i r 

numbers had increased to 1000 in Jasper , 900 in Banf f , 235 in Waterton 

3 



and 125 in Kootenay (Tener 1953» Ward 1956). Corresponding populations 

in 1966 were estimated at 2600 in Jasper, 1300 in Banff, 350 in Waterton 

and 175 in Kootenay (Stelfox 1971). 

Of interest is the fact that historical records indicate that the 

distribution of bighorns throughout the parks remained similar over the 

past 150 years. Whether numbers were high or low, their distribution 

over summer and winter ranges remained quite constant with differences 

mainly confined to changes in numbers. In addition to the sheep in 

Kootenay, a few ranged north, with one small herd found north of 

Golden at the head of Sheep Creek near the B.C.-Alberta boundary (Cowan 

and Guiget 1956). 

A pneumonia-lungworm disease die-off in southeastern B.C. and in 

Kootenay in 1965 and 1966 prompted a study of the abundance and distribu­

tion of bighorns in these four national parks plus information on occa­

sional sightings in Yoho National Park. Distributions are compared to 

those obtained in the 1940's and 1950's. This information should be 

useful for park planning, wildlife management and interpretive purposes. 

2.0 THE STUDY AREA 

Seasonal distributions of bighorns are presented for Jasper, Banff, 

Waterton and Kootenay parks. Although wild sheep do not normally 

frequent Yoho National Park, I have summarized records of occasional 

sightings. The locations of these parks are shown in Figure 1. 

2 2 
The study area encompassed 19 528 km of which 10 920 km are in 

2 2 2 
Jasper, 6666 km in Banff, 530 km in Waterton and 1A12 km in Kootenay. 

Distributions are also shown for areas adjacent to Kootenay and Yoho 

parks on provincial lands. 

h 



Figure 1. Locations of Jasper, Banff, Kootenay, and Waterton Lakes National 

Parks within the northern Rocky Mountains. 
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Geologically, the mountains supporting bighorns in Jasper and Banff 

lie within the front ranges of the Rocky Mountains. They are complex, 

folded and faulted sheets of grey paleozoic carbonates and shales, often 

with exposed Mesozoic shales, sandstones and carbonates. Characteristic­

ally they have steep eastern escarpments and gentle westerly slopes on 

which extensive alpine and subalpine grasslands have developed, that are 

essential for the survival of bighorn sheep. Mountains in Waterton and 

Kootenay lie within the main range of the Rocky Mountains and are 

composed of older and harder strata, mostly red, green and grey precam-

brian and cambrian sandstones, quartzites, shales and limestones. 

The ranges run in a northwest to southeast direction, thus optimally 

exposing the gentle southwest slopes in winter to the beneficial effects 

of solar heat and the westerly winds which bare these grasslands of snow 

for most of the winter. 

The drier and warmer slopes facing south and west support more 

herbaceous and shrubby vegetation, while the moister and cooler slopes 

facing east and north support more coniferous trees. Variations in 

topography, altitude, geological formation and climate provide the 

alternation between pasture and cover, and the opportunity for escape, 

which is so important to all ungulate species. 

3.0 METHODS 

A e r i a l surveys o f the parks dur ing the per iod December 1966 to 

December 1971 form the basis o f the r e s u l t s presented here. These surveys 

were conducted from h e l i c o p t e r s , p r i n c i p a l l y the G3B-1 model, in coopera­

t i o n w i t h park warden se rv i ce o f f i c e r s . Surveys covered a l l known ranges 

o f b ighorns , w i t h s i g h t i n g s o f sheep c o r r e l a t e d to e l e v a t i o n and exposure. 
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Supplementary information obtained from ground studies was also incor­

porated with aerial survey information. 

Fall counts of ungulates by wardens for various warden districts 

were also most useful in providing information on the abundance and 

distribution of bighorns during the fall period. Wildlife observation 

cards also provided some useful information, especially concerning 

unusual sightings such as those west of the Athabasca and Sunwapta 

rivers in Jasper, and summer distributions in Kootenay. 

4.0 RESULTS 

4.1 General Seasonal M ig ra t i on Pat te rns 

Sheep gene ra l l y summered above 2100 m. They passed through w i n t e r 

ranges on t h e i r way to l ow-e leva t i on na tu ra l l i c k s , on t h e i r way to 

water or when c ross ing v a l l e y s to reach o ther ranges. As the September 

and October snows and low temperatures f roze and p a r t i a l l y covered the 

a lp ine fo rage , about t w o - t h i r d s o f the sheep d r i f t e d downward onto 

w i n t e r grasslands below 2300 m (Figure 2 ) . Of these , about 50% w in te red 

in the suba lp i ne -a lp i ne zone (1800-2300 m), 29% on small grasslands 

w i t h i n the Canadian con i fe rous zone (1350-1800 m), and 21% w i t h i n the 

T r a n s i t i o n ( P r a i r i e ) zone o f 1050-1350 m (S te l f ox and Taber 1969). 

Throughout the yea r , sheep remained almost e x c l u s i v e l y on grasslands 

and rocky escarpments where they foraged on a v a r i e t y o f grasses, f o rbs , 

and low shrubs. C l i m a t i c f a c t o r s a f f e c t i n g the d i s t r i b u t i o n o f sheep, 

e s p e c i a l l y dur ing w i n t e r , were snow depth and snow res i s t ance , wind 

v e l o c i t y , temperature and baromet r ic pressure. The m o b i l i t y o f b ighorns 

was n o t i c e a b l y impaired when snow depths reached t w o - t h i r d s o f t h e i r 

chest he igh t o r 29 .3 , 3 1 . 8 , 32.4 and 35-9 cm f o r lambs, y e a r l i n g s , ewes 
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Figure 2. Midwinter distribution of ungulates by elevation in the Canadian Rocky Mountain national parks. 



and rams respectively (Stelfox 1976). In general, sheep avoided snow 

depths in excess of 30 cm, so their winter distribution was restricted 

to grasslands near to rocky escarpments where snow depths were less than 

30 cm. Thus the winter distribution of sheep may vary considerably from 

year to year because some winters impose a snow severity 10 times greater 

than other winters. Movements of bighorns were generally most restricted 

during the period January-March when the greatest snow resistance (depth 

x hardness) occurred. 

Bighorns maximized nutrient intake by pursuing areas of "green-up" 

which occur on various exposures and elevations throughout the six-month 

growing season (Apri1-September). They generally migrated upward along 

slopes facing south and east which green up first in May and June, until 

they reached the subalpine and alpine grasslands. In July and August 

they foraged on south and west slopes at the highest vegetation eleva­

tions and along alpine valley bottoms as snow fields receded. By late 

August and early September they shifted towards north-facing grasslands 

and semi-open forests where the snow melted late and the herbaceous 

forage remained succulent and nutritious late into the fall. During 

winter they ranged on grasslands facing south and west at either high or 

low elevations depending on snowpack conditions (Figure 3). 

k.2 Winter Distributions Related to Exposure and Elevation 

The distribution of bighorns, elk, deer and mountain goats according 

to the eight exposure aspects are presented in Table 1 and Figure 3 for 

the winter of 1966-67. This table shows that for all parks 89•1 % of the 

bighorns were found on southwest, south, west and southeast exposures 

(26.7, 2*4.1, 21.1 and 17-2%, respectively). On these same exposures were 
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Figure 3. Midwinter d i s t r i b u t i o n of ungulates by e l e v a t i o n and exposure in the Canadian Rocky 
Mountain n a t i o n a l pa rks . 
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