Northern Wild
Sheep Council

Symposium Proceedings

Aprﬂ 11-13, 1972
Hinton, Alberta




TRAMSACTIONS OF THE 1972

HORTHERM WILD SHEEP COUNCIL

held in Hinton, Alberta

April 11 - 13, 1872

Chairman: E. G. Scheffler

compiled by

bleerta Flsh and Wild)ife Division
Department of Lands and Forests
Government of Alberta
Hatural Resources Building
Edmonten, Alberta



TABLE OF COMTENTS

PAGE
Tuesday, April 11, 1972
TECHNICAL SESSION ON HANAGEHENWT
Hanagement and Research on Bighorn Sheep
Sun River Area, Montana = A, Schallenberger 2
Difference Between Years and Wutrient Cycles
= Paryl]l Hebert 15
Post Die-Dff Recovery of East Kootenay Bighern
sheep - R. A. Demarchi 22
Abstracts of Hon=Trophy or Ewe Seasons in
Alberta - William Wishart 28
TECHNICAL SESSION ON DISEASES AMD PARASITES
Stress=Induced Immunocloglc Impalrment In Rocky
Hountain Bighorn Sheep - R, J. Hudson 1l
Preparation and Testing of Pasteurella Bacterins
on Captive Bighorn Sheep - Peter Nash, George Post
and Alan Woolf 14
Bighorn Lamb Mortality Investigations in Colorado
- T. Woodward, C. Hibler and BI1l Rutherford Ll

Wednesday, April 12, 1972

FIELD TRIP A" - Grande Cache and Smoky River
Trip Leaders: Mark Quaedvlieg and Grant Gunderson

FIELD TRIP "8" - Jasper Park
Trip Leadars: John Stelfox and Park Wardens

Thursday, April 13, 1972

TECHNICAL SESSI10N ON BEHAVIOUR

Eeshavioral Differences in Bighorn Lambs (Ovis
canadansis canadensis Shaw) During Years of
nlgfh and Low Survival = Brian Horejsl g1




PAGE

A Comparison of Certaln Aspects of the Behaviour
and Development of Lambs from Two Populations
of Bighorn Sheep (Ovis canadensis canadensis
Shaw] = David Shackleton 74

On the Significance of Thermoc]Ines to the
Biology of Wintering Mountain Sheep = V. Gelst 75

Thursday, April 13, 1972

PANEL ON SHEEP MANAGEMENT INSIDE RATIONAL PARKS VERSUS
OUTSIDE PARKS

= br, V., Galst, University of Calgary Fi|
- Dave Neave, Alberta Fish and Wildlife Division 79
= ¥. P. Rolfson, Hational Parks Branch B2
= John Stelfox, Canadian Wildlife Service By

PANEL ON LAND USE CONFLICTS IN WESTERN ALBERTA ROCKIES

- E. G. Scheffler, Alberta Fish and Wildlife Divislon 91
= J, B, Kemper, Alberta Flsh and Wildlife Division 91
= Jdim Simpson, Class A Guide £ Quitfltter ak
= Harold M, Etter, Northern Forest Research Center
Canada Department of the Environment 85
= Lorne Yule, Land Use Section, Department of Lands
and Forests 103
= 6. Stephenson, Assistant General Manager, Canmore
Hines, Alberta 105
BANQUET
Cuest Speaker: Al Hisseldine 11
Film: "Blghorn"
BUSIHESS SESZI10H 115

A STATEMENT OF CONCERN BY THE NORTHERN WILD SHEEP COUNCIL ON
THE EFFECTS OF COAL MINING ON WILD SHEEP POPULATIONS IN

WESTERN CANADA AND NORTHWESTERN UNITED STATES 16



HANAGEMENT AND RESEARCH OW BIGHORN SHEEP SUN RIVER AREA, MONTANA

by Allen Schallenberger = Box 518, Chateau, Montana
cakaz

Abstract - Data for harvest by hunters and transplanting are discussed.
Conditien of ranges are compared to those in ldaha. Harvesting
males has not caused the decline in ram populatians renorted
for ldahgo and Mevada., ClassiFlcation data fram 1955-1971 also
show betier lamb and yearling survival ratios than those re-
ported by the above states. Welights Tor 213 animals are com-
pared by sex and age class, Horn measurements for 145 females
and 206 males are discussed for variogus age classes. Success
of transplanting as a management technigue is discussed.

Introduction

The Sun River area of Montana supports the largest bighorn sheep
herd in the state. HMinimum big game populaticens wintering in the area
include 700 bighorn sheep, 2,400 alk and thousands of mule and white-
talled deer., The mule deer are the most numearous species. Domestic
| ivestock Including horses and cattle graze portions of the area.

The bighorn sheep hunting season was closed in 1912 and remained
closed until 1953 when 16 3/6 curl ram permits were issusd. Blghorn sheep
populations reached very high levels in the 1920's and die-offs were re-
corded in 1924-25, 1927, 1929, 1932 and 1936. Elk populations were greater
in that period than at present and large die-offs of 2lk were recorded in
1929. Deer populations reached their highest peak in recorded history during
the late 1950°s,

in 1929 a large irrigation dam was completed in 5un River Canyon and
the filling of the reservoir covered some big game winter range and blocked
migration routes. Another result of the dam building was that as many as
5,000 cattle which had formerly grazed the National Forest for six months
of the year were banished from the area by 1934,

Hajor forest fires occurred in 1889, 1910 and 1919. Huch of the
present highorn range is found in old burns. Some of the old burns have
been restocked with timber, and conifers are also encroaching on other
areas and reducing big game range,

Bigharn sheep trapping and transplanting was Inftiated Tn 1941 and
|25 animals were removed by this method prior to 1967,

The first studies of the Sun River bighorn sheep were accomplished
in 1941, ({Couey, 1950). | worked on a food hablts and range relation-
ships study in the area in 1964 and 1965, and since have been assoclated
with the area as a Game Management Blologist.

Methods

Composition of low growing vegetation was measured by the method
of Daubenmire, 1959. Grass utillization was measured by the methods of
Cole, 1958,

Bighorns were trapped in corral traps using hay and salt for bair.
Both portable net traps and permanent wire and log structures were used,
Snowmobiles and a hel icopter were used to transport bighorn sheep from road-
less areas,



Bighorn sheep were aged In the fleld with binoculars and a
spotting scope. Yearling ratios were determined by classifying
yearling males and assuming a |ike number of females were present.
When the animals were handled, they were aged by the methods of
Deming, 1952 and Geist, 1966.

Horns were measured around the outside of the curl, around
the lowest portion of the horn base and from tip to tip.

Description of the Area

Bighorn sheep habitat in the Sun River area s located on the
east face of the Rocky Mountains approximately B0 miles west of Great
Falts, (Fig.1) Montana. According to Deiss (1943) the mountains were
formed by the Lewis overthrust which moved Proterzolic and Palezoic
shales and |imestones ovér younger Meroroic sediments. Glacial action
and water erosion have modified the ranae to a characteristic series
of closely spaced, parallel reefs running in a nmorth to south direction.
The reefs have steep east facing sides with vertical limestone cliffs
several hundred feet high. West facing sides slope more gradually and
are covered by scattered patches of conifer timber. Elevations vary
from 4, 590 feet at Glbson Lake to 9,392 on Rocky Mountalin, the highest
peak In the area. Tops of most of the reefs utilized for bighorn sheep
winter range are from 6,000 to 7,000 feet in elevation. (Fig.2)

Climatological data recorded at Gibson Dam indicate mean tempera=-
ture §s 41.4 degrees with extremes of 100 and -42. Mean annual pre=-
cipitation is 17.5 inches (U.5. Dept. Commerce Weather Bureau, 1928-65).
Strong southwesterly winds, "chinooks", remove snow caver Trom southern
and western exposures within a few days aflter snowstorms. Reel tops
are also often blown bare.

Major grass species are bluebunch wheatgrass (Agropyron spicatum),
Idaho Tescue (Festuca Idahoansis) and rough fescum (Festuca scabrella).
Tree species common in bighorn sheep winter habitat include Douglas-fir
(Pseudotsuga menziesif), 1imber pine (Pinus flexilis) and lodgepole
pine [Finus :nq&gytai.

Research and Management

Classification surveys have been made since 1955 (Takle 1).

Ratios of rams per 100 ewes indicate harvesting rams by hunting and
transplantimg has not caused the decline in ram populations reported
by Hanson, 1967 and Mergan, 1970. Survival of lambs to six months of
age averaged 47 per 100 ewes for the 1955-1972 period and the range
was 34 te 59. This is considerably highar than that reported by the
above authors also.

Grass wtilization for 1967-71 is presented in Table 2. Use
appears sxcessive In most cases if bunchgrass ranges are to ba improved
in conmdition, Because the bigharn sheep population seems to ba in-
creasing in size and soms of the ranges are in a deteriorated condition,
a program of trapping and tranaplanting has besn attempted.

From 1967 through 1971 a total of 3133 bighorns was trapped. A
total of 235 was transplanted to othar areas within Montana and the
remaining 98 animals were individually marked and released in the vicinity
of the traps. Since 1969, females released have been neckbanded and




males have been marked with large numbered eartags for an ingensive
movements study carried out by a graduate student. Rams were not
marked with neckbands because of Fear From some ouarters that the
capes would be damaped. Mo evidence of damage has been seen on ewe
necks. The final report Tor the summer-winter ecolegy of the bighorns
is due in June of 1972, Another researcher, utilizirg marked animals
also, will study the spring-fall ecology of the animals with a recort
due in 18573,

Vinger weights for 157 females and 56 males trapped are Jisted
in Table 3. A& montkly breakdown of the data showed lambs pained weight
and the other age classes lost weight during winters. Extreme weight
losses ware not noted.

Harn measurements for 145 Females are clven In Table 4. The
measuremants Indicate difficulty would be encountered in searepating
anything excest lambs through fleld cbservations during the winter
period,

Horn measuremants for S0 males trapped are listed in Tabkle 5.
The date indicere sericus overlans in horn measurements for the two and
thrae vear old age classes. Two animals From the two vear class fell
within the range of vearling males. Unless these animals were in-
correctly aged, the overlas could bias Field observations,

Owerall, aver E?? ighornsg have been resoved From the area since
|a5g (Tabile El]. Sirce 155?, 18&+ males have been removed by hunters
and 52 by trazpimg and Etransplanting. Percentaoces bv ape classes for
the 52 males transolanted since 1967 are as Follpws: G0 lambs, 33
yearlings, 11 two year olds and & three year olds,

Horn messuresments for hunter kills are shown In Table 7. Measure=
ments decl ined under the pressure from 60 3,“& curl permits comblned
with transplanting. Hunter success fell from the remarkably high 52
rams for 60 hunters in 1967 to 40 rams in 1969. A reductlion to 4O 3/4
cwr]l permits In 1970 and 1971 gl lowed an fncregse in the ram horn size
in 1971, The horns were nearly as laroe as the 1967 level in 1871,

Comparisons of the horn data for 1871 in the Sun River area and
for ldaho bignorn shesp in 1966-67 Is shown in Tabkle B. Horn size for
the Sun River bighorns is nearly the same as those In ldaho with average
ages of 4.5 and 7.7 years, respectively.

Apparently better range conditions are found Tn the Sun River
ares in comparisan to the areas studied by Morgan, 1870 in Idaho. In
Ildaha, nine Daubenmire transect clusters showed a grass coverage of
12.4 per cent and a coveraae of soil and erosion pavement of 42.3%
per cent. Desirable components - arass, Torbs, litter, and moss made
up 34 per cent on the area sampled in ldaho. In the Sun River area
data were gathered from bighorn sheep winter ranaes by 33 Daubenmire
transects (Schallenberger, 1965). Observations showed 92 per cent of
the bighorn sheep were found on three habitat types. Grasses made up
an average of 19.6 per cent of the coverage on theze habitar tvoes and
ranged as high a5 2%.3 per cent 1n the buncharass habitat tybe on which
bighorns often grazed. Sofil and rock made up 39.6 per cent of the
coverage, Low growing vegetation, measurad by the Daubenmire system
in the Sun River area, made up 41.5 por cent of the canaoy coverage.
Taller browse species were not measured by the method so the actual
veqetative cover was even greater,



Effects of removal of bighorns from two apparently separate
winter populations in Sun River Canyon were guite apparent in classi-
fication data (Table 9). The herd In upper Sun River Canyon lives
under condltlons af more deteriorated winter range, competition from
elk, and greater snow depths than does the herd wintering in lower
Sun River Canven, In 1989, removal of 52 bighorns was accomolished
on the ranges at the upper end of the canyon. Hales removed included
three lambs, two veariings and two, two year olds. Females included
10 lambs, 5 yearlings, 7 two year clds, & thres year clds and 19
which were 4 plus, In the winter follewing the removal, ram, lamb and
vearling ratios were highar than for the two succeeding years in the
head of the canyon. As population numbers bullt up again the ratios
declined. In 1971, removal of 74 bighorns from the better range at the
lower end of the canyon resulted In an increase in the ram and yearling
ratios per |00 ewes. HMales removed Included 11 lambs, 7 yearlings,
| two year old and | thres year old., Females removed included 11 lambs,
6 yearlings, & two vear olds, 5 three year olds and 25 four plus animals.
Ferhaps the lamb ratio per 100 ewes didn't increase bacause of the rela-
tively high previous level and the fact that many one and two year old
ewes remained in the population. These age classes may not have produced
| ambs .

Summary and Discussion

Data for the Sun River ares shows that ram ratios per 100 ewes
have not been greatly reduced by several wyears of limited permit bhunting
for 3/4 curl rams and additional harvest by transplanting. This Is In
contrast to results reported for Mevada and ldahp, Perhaps the stabi ity
In the Sun River area results from the better range conditions and better
survival of lambs and yvearlings.

Trapping and transplanting Ts not the final answer to keeping the
sun River bighorn population in balance with the range. As better bighorn
habitats have been populated the success of the technioue has declined.

Minimum costs of at least 540.00 per animal trapped cannot be justi-
fied for many years 1f transplanting success declines. Other environmental
groblems demand personnel and money.

The final solution may be to maintain the range in the highest
potssible condition through reductien of competing animal species, presar=
vation of the wilderness hablitat, creation of new range through forest
fires and control of excessive bighorn populations through harvest ef large
rams with limited 3/4 curl or elther-sex permits and harvest of ewes with
Timited ewe permits.
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Table 1. Bighorn shivep classiflications 195% 72

Year Lambs Euwens Lambs / 100 Ram Hama,/ 100 Unk. Total

Lwms Eves

1955-36 A2 1114 55 T 55 Ir 2T
1956=57 LT 125 &3 6l A EX 328
1957=-58 1] B4 11 43 LB 1513 325
1958=549 &7 is 57 55 a3 ] 274
1858=-/0 52 131 a0 I 58 109 369
1960=-61 Bo 117 59 LB 41 LT 298
1961=-62 Bb 209 &1 BT L 55 &17
1962=-63 ] i} o i 0 ] 0
196 3=hi Gl 9 ) ¥4 EX) 3d Ja 3*’:;
196b=65 327 1,306 &0 612 4B i 2 4h5
1965-b6 15 118 54 T8 Le o 291
1966=-67 o8 289 3 108 38 ) 495
1967-68 78 172 &5 66 28 i) b
1968=-69 111 281 &0 78 28 20 490
1969=-70 130 274 &7 114 & Ha S5E7
1970-T1 150 326 L 111 4 2 S88
1971=72 142 1 Lb 138 44 B 599

L/ Repeated observacions of about 400 bighorn
Table 2. Grass utilizacion on bighorn sheep vinter range in 5Sun River Area

1967=71
Crass Species
Year Feid Fasc Agsp
1947 B ir il 3 Q3 T& 11 il
1968 7 84 7l & a5 Th Bl il
1969 F] i 'l 3 77 &0 70 54
1970 B 73 57 & B B B3 1]
1971 ol/ gs2/ g7/ PR S 7 87 69
{ Ho. rranseccs examined with 100 plants per transect

ho. plants grazed per 100
Per cent weighr utilization of plants
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Table 9. Ram, lamb. Jod vearling nusbers per 00 ewes

e gy

Location .1 A Rams _ Lambs Yearlings Sample Size
Upper Sun Canvon 18hw=Fil 52 4B £l 122
197U=T71 il 34 g 216
1971=72 ig L] 29 233
Lower Sumn Coanyves 1968=70 1] 53 56 19]
1uFi=71 36 Siy a9 201
1971=72 35 51 79 161
Ford=Fairview 1968=T1() 57 37 46 128
1970=71 &3 55 35 109
1871=72 58 53 58 Hé
Deep Creek 1969=70 45 47 +1 102
1970=71 29 51 26 63

1971-72 14 L9 43 126
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A, 5challenberger - Question Period

0. You mentioned about 100 bigharns in a transplant. In how big an
area did this take place?

A. This was down on a wildlife refuge on the Missouri River, a former
Audobon Sheep Habltat., They built up & pasture of about 2,000
acres and put sheep in there in late 1950. The pasture was pro=
tected from cattle grazing but the whole area was overrun with
sheep., Last year, three-quarters of the winter range was removed
before the bighorn sheep started wintering there. They took hay
of f the area, cattle grazed part of the area, and we had a lot of
snow, 2 to 3 feet deep. Even last fall, after a dry summer, sheep
were hacking and coughing, the typical symptoms of lungworm. With
the range in bad shape and the sheep down with lungworm, they will
suffer with starvation this winter,

Q. When did the ram seasons occur?

A. Generally ran from about the 15th of September to about the 30th of
November. A few years ago when we had sixty permits, the season ran
to the end of December.

. What Is the age structure of kil1?T Toward the tail end of the
season are you taking more clder rams or younger rams than in the
beginning? In order to maintain your b 1/2 year average, you must
be taking 2 1/2 and 3 1/2 year cld rams too?

A. Mo. HMost of them were 4 1/2 or so. We had one 2 1/2 vyear old ram
with 27" curl that got shot - an Inch less than 3/h curl standard -
from the front horn, through the back of the eye to the horn again.
Most of the sheep are taken late Im the season - the latter part of
November when they move down Into accessible areas.

. You had a mean age of & 1/2 years In last vear's season?
A. Right.
fl. Where are the big rams?

A, We wiped most of the big rams out with 60 permits. They are just
building back up again.

Q. Al, the figures on rams per 100 ewes - you included yearling ewes
as wel 7

A. Right, we included all ewes.

Q. You took all your big rams then; you are averaging 32" & 1/2 yr.
of age - there are no blg rams left? All you have left are & 1/2
year old rams? Don't you think you are over-harvesting?

A. There are big rams left. As | told you, the sheep population is
increasing. We have seen & number of real large rams this winter.
We are recommending that for this coming year there be 40 elther
sex permits. We have seen 55 rams which we feel will be legal
size next year.

. Then do you have a goal - a mean age goal type of thing - in the
harvest? In other words, do you have a goal which you would like
to reach, e.q. @ mean age in the harvest of & 1/2, & 1/2 or 8 1/27
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A. Mo particular age goal. One of our aoals Is not to go the full
cur! ram hunting, or something llke that. It Is getting to be
a monetary thing In Montana. We have some gutfltters charging
as much as 55,000 for 2 ram.

DIFFEREMCE BETWEEN YEARS AMD MUTRIENT CYCLES

Dary!]l Hebert
University of 8.C. Vancouver

Sheep, (Ovis canadensis canadensis) along with most other ungulates
of the mountalnous areas of Canada, undertake seaszonal migrations to and
from high alpine ranges. The downward migration appears to be weather
Induced while the mativation for the upward movement appears to be food
oriented. The known facts of phenology and the associated changes in
the chemical composition of plants suggests that one of the probable ad-
vantages to be gained is improved nutrition.

A group of adult ewes (1967-68) were maintained on a variety of
forages (ration 36-57, alpine, winter) which changed in guality with
season. During 1968-69, two groups of yearling sheep were maintained,
one on winter range forage year-round while the other was changed from
winter to alpine range to simulate the normal migratory pattern,

The winters of 1967-68 and 1969-70 could be considered mild with
a light snowfall and relatively mild temperatures, This resulted In a
short critical winter period (January and February) of both years and
an early spring green-up., Precipitation was lowered, presumably re=
sulting In lowered productivity and reduced succulence of the forage.
The light snowpack of the two years did not knock down over=wintering
forage and therefore did not allow ungulates to graze much of the spring
growth until it reached & to & Inches in height and in some cases emerged
from the previous years growth. Observations showed that considerably
less spring growth had been grazed in 1968 than In 1968. This is be-
lTieved to have reduced the average nutrient intake of sheep grazing on
the winter ranges during the early spring. The proportion of old growth
o new, available to sheep is shown in Table 1.

The winter of 1968-69, although harsh resulted in many beneficial
gide effects. The abnormal snow depths produced abundant soil moisture
and resulted in greater subseguent forage productivity as compared to
the summer of 1968. In June a record rainfall of 6.02 inches caused
forage to remain green and succulent later into the summer and greatly
aided productivity. The extreme weight and compaction of the winter
snow Tlattened all of the past years growth and allowed spring growth
tc emerge from old growth when only one to two inches in helght (Table
1). This resulted in deer, sheep and elk utilizing the earliest spring
growth in late Harch and sarly April.

Observations on the grazing habits of a tame bighorn lamb indi-
cated the difficulty of a grazing animal to select high guallity feed
when old growth protected new growing forage, Bighorns tend to pull
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grass blades from thelr sheaths rather than nip them off. This has
recently been supported by Gelst (1971, p.268) who suggests that

a8 pulling or plucking type of grazing Increases the nublrient CORTent

of each mouthful. During 1968 blighorns Ingested considerable guantities
of old growth while grazing in this fashion but not in 1969 when only
new growth was available.

in early June, 1968 and 1970, previous yvear's growth comprised
6575 per cent of the standing forage crop (Table 1) while In 1969 it
was considerably less. This produced a 2.5 per cent difference in
absolute crude protein values between June of 1968 and 1969. In July
of both years crude protein content was similar, as current year's
growth forms the bulk of the standing croo. Alpine forage sampled at
approximately the same date in both vears, contained simllar guantities
of crude protein, since no previous year's forage is present.

Similarly, gress energy of forage cut during June of 1968 is
cons iderably higher (Table 2) than that cut in June of 1968 (difference
of .34 Keal/gm). During July the difference is reduced (.10 Kcal/fgm)
with the 1968 forage containing more gross energy than the 1963 cut
forage. Alpine forage cut in August of 1969 contained approximately
.13 Keal/gm more gross energy than that of 1988,

Another component of the difference between the 1969 spring
vegetation and that of 1968 is seen in the comparison of June and July
digestibilities of experimental diets. In 1969, the digestibllity of
the June sample was significantly greater (26 per cent) than that of the
July sample. (In 1968, on the other hand, (Table 3) the digestibility
was the same in June as in July and both were at the level of July 1964,

The situation of 1969 is conslidered ''normal" when the proportion
of old growth is minimal and does not mask the chanoe in guality. Thus,
the drop in digestibllity from June to July ls a direct result of the
reduction in auality of the forage rather than to & change in composition.

Preliminary work during the summer of 1968 Indicated definite
yvearly changes in crude protein and gross energy in winter range plancs.
Differences between summar and winter range plants Indicated sufficlent
potential benefits to migrating animals to warrant a more extensive
investigation in 1969,

In 1969-70, approximately 6,000 pounds of natural winter and
summer range forages was selectively cut using hand clippers and In
same cases a sickle mower, where the vegetation was sufficiently uniform.
Diets were formulated on the baslis of ficld selectiviey trials using
an imprinted bighorn lamb, pen selection trials, actual observation,
avallability of the forage and a review of the literature.

Periodic sampling was undertaken to document the course of the
change in protein, energy and phosphorus values throughout a 12 manth
period, from inftiation of nes growth in April.

This indicated that CP declined from about 18 per cent to
2 per cent on the winter range while GE changed from 4. 40 Kealfom to
L. ¥eal/fgm. Subseguently, on the susmmer range CP declined from about
17 ta 11.6 per cent from July to October but changed minimally from
HNovember te May 18 (9.2 te 7 per cent CP). In contrast GE Increased
from about 4.4 Keal/gm to about 5.56 Keal/gm in the same peried.
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The annual cvcle of phosphorus parallels that of crude protein.
Maximum phosphorus values of winter range grasses, mainly bluebunch
wheatgrass and rough fescue, reached 2,600-2,B00 ppm. In April but had
declined to 1,600 ppm. by early July. Decline was abrupt between July
and September, with a total decline for the period of about 57 per cent.
Late winter values of 500 ppm. represented about am B1 per cent loss
from maximum values, the previous spring. Declines are minimal from
garly to late winter, during the period when forage is frozen.

The alpine range, with Tts later commencement of growth, reached
maximum levels toward the end of July (3,000 ppm.) and maintained these
throughout August. By freeze-up In late September values had declined
56 per cent te 1,300 ppm.

Serum phosphorus showed minimal change while the sheep were on
winter range forage (Hebert, 1972, J. of Range Hgmt. In Press). The
relationship between serum and forage phosphorus Is given in Figure |
and Is signlficant.

Winter range forage satisfled the reguirements for phosphorus
for gestation untl] June but were below the lactation and winter require-
ments. In contrast the summer range met regulrements year around,
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B. Hebert - Question Period

Q. Did you determine the phospharus levels in individual species and
did you find & correlation between the phosphorus levels you had
in the winter time and the percentage of the diet that were forbs?
Did you imcrease the content of your forbs?

A. | didn't look at that aspect. | know that In other work forbs
were generally higher in phosphorus than were grasses, and you
could manipulate the phosphorus content by changing your forb con-
tent. Hy diets were mainly grass diets. The forb component of
the winter range areas was fairly small. On the alpine areas |
imagine you could manipulate phosphorus content substantially by
changing the forb component of the diet.

fl. Have you any data on protein levels of shrubs on winter range com-
pared to grasses’?

A. MHo. | didn't do Individual species. There is a student working in
that same area now on individua] grass species, 5o | hope eventually
to relate that to what | have done on nutrient changes in the diet,

Q. Did you supplement your lamb when it was on your forage trials?
A. HNo, my lamb was not supplemented.

Q. Was he strictly on natural forage?

A. Right.
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Does pen ralsing affect selection of forage?

From some of the work done by Longhurst | think 1t probably is very
close to that which they would select in the wild., Thelir pen raised
young animals selected virtually the same dlerary composition as the
adult animals taken in from the wild.

You mentioned last night you were able to keep a sheep alive for a
considerable time on a protein level down te 2 per cent - that was
for how long?

Thelr diets contained approximately 3 per cent crude ﬁrntﬁln from
October until February and 2 per cent until April.

Have you any Information to show changes in productivity with the
various protein levels?

Mo, | was striccly Interested Inm nutrition, | noted weight changes
in various blood components and differences In digestibility, ete.

Have you seen anything In the literature correlating winter protein
levels and preduction?

Some of the work on deer, ves, but not on sheep.
it doas show correlation though?

Yes, | think sa. Other workers used animals prior to the production
stage. | think it would complicate things to get into productivity
along with nutritlion at this stage. A lot of the work done by Ullrey
with pregnant white-talled dear Indicates that when he gets some of
his animals down to the malntenance leval he has the female decreazing
its body weight and the fetus Increasing its bedy weight and he may
have a situation where the female actually is In nmgative nitrogen
balance priar to what he thinks It is.

Do you have any weights of the lambs you were holding?

Yes, | have weights for the whole year. The animsls were measured
weekly and before and after each trial,

What would be the maximum weight?

By the time we reached the end of the alpine forage trial he was

just over 100 1b. Ouring the first year | kept him on maintenance

and sub-maintenance diets, from weaning throughout the winter. There
was considerable compensatory growth through the second summer and

he picked up weight quite rapidly. He may have been 10-20 1b. heavier
If he had been on a normal diet the first year without the compen-
satory growth.

What is the lowest level of protein necessary to produce death of an
animal.

| don't know = | didn't have any animals die. | am sure the group
that was on winter range forage year around were pretty wall at

rock bottom by the end of that winter. We did a lot of blood work
on them, such as blood urea, various minerals, hematocrit and hemo-
glebin. The animals were in extremely poor condition and | am

sure if they had been out on the range with any kind of heavy snow
or any other stress, they probably woiuld have died, but under the pen
condltlons they probably stayed alive longer.
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@. You maintained the Imprinted lamk at 3& 1b. throughout the firsc
winter of his 1ife?

A, VYes, He was weaned at 20 Ib. and for about 2 months while the
temperature was falrly warm - September and October = he gained
weight and then the temperature went down below freezing and
he began losing weight for the rest of the winter. They were
on maintenance diets. The established maintenance protein diet
is about €-7% and most of the diets | used were 5-6%, The second
year he gained about 70 or BO 1b.

B. DBid you have this animal treated for worms or anvthing else?

A. No, | didn't use any such treatment. | didn't give them any anti-
biotics and | didn't treat them for any intestinal parasites.

Q. How did you prevent stressing? Did you keep them among pecple
early in 1ife?

A. Right. We kept them in the house for about the first 2 months of
their life. He was Imprinted so that he would come when he was
called. | don't think he underwent too much stress at all., We
checked the degree of stress through blood sampl ing procedures.
We stressed some of the other animals and compared thelr SGOT
values te his. There was virtually no change in his blood value,
whereas there was a change with some of the other animals.

@. The older animals - how did you keep them penned?

A. These animals were In metabolism pens at all times. The pens were
Ex 8 fr. Insize. | had all the pens connected for purposes of
waighing.

POST DIE-OFF RECOVERY OF EAST KDOTENAY BIGHORN SHMEEP
R. A. Demarchi

B.C. Fish and Wild1ife Branch
Cranbrook, B.C.

introduction

Rocky Mountain bighorn sheep suffered severe losses in the East
Kootenay of British Columbia during the mid=1960's, Bandy (1966) docu-
mented and described the etiology of the die-off which was ascribed to
a pneumania-lungworm-malnutrition complex.

Detailed population composition records have been obtained for
most herds of bighorn in the East Kootenay since the sarly 1960's by
the B.C. Fish and Wildlife Branch. The Wildlife Research Section has
undertaken a comprehensive analysis of the population data with the
objective of describing the dynamics of the area's bighorn population
before, during and after the die-off. This paper presents a review of
the changes in total numbers as a result of the die-off, a comparison
of the post die-off response In two discrete herds and progress in
bighorn habitat management and protection,
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HMethods

Population data was collected by aerial (helicopter) and around
(foot, avtomoblle, snowmoblle and horseback) counts by Fish and Wild-
1ife personnel. Population estimates were based on & combination of
maximum counts, harvest records and informed estimates.
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Population Estimates

Table | shows the estimated numbers of bighorn sheep resident in
the East Kootenay herd before and after the die-off and during the
1971-72 winter. Bighorn which summer in B.C. and winter in Alberta are
not included.

The total population was estimated at 1,650 in the early 1960's,
decl ined to about 720 at its lowest point and was estimated at 935
during 1971-72 winter. Herds affected by the die-off declined from 1,310
to 380 with & recovery to 595 by 1971-72. This indicates a loss of
about 930 bighorn or about 70 per cent of the affected herds and a sub-
seguent recovery by 1971-72 of 215 bighorn or 56 per cent of the sur-
vivors,

Losses to individual herds ranged From 55 per cent in the Bul)
River herd to slightly more than 50 per cent in the Wigwam herd.

Extensive aerial searches were conducted between 1965 and 1971
te locate reported and unknown wintering herds, As shown in Table 1,
elight separate herds totalling some 330 bighorn were located. With
the possible exception of the Hcluire Creek herd which has shown an
increase since it was documented in 1967, there is no evidence to
suggest that these herds were affected by the die-off. The majority
of these herds winter at elevations in excess of 6,500 feet and their
apparent numbers and herd structure remained relatively constant since
inftial discovery.

Recuuurz

Reproduction and recrultment has occurred annually in all affected
herds since the die=off Including the Bull River herd which was almost
decimated. However, the rate and degree of recovery has varied con-
siderably between herds, As Indicated by late winter lamb:ewe ratios,
recruitment varied from an average of less than ten lambs per 100 ewes
in the Premler Ridge herd to a high of 55 lambs per 100 ewes in the
Wigwam herd during the 1966-67 winter. Table 2 compares the lamb:ewe
ratios for the Wigwam and Premier herds between the 1962-63 and 1971-

72 winters.
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TARLT 1. HMaximem pre and post die=off and rresent estimaces
of separgce Tast Footenay biphornm herds, (Nased on
lace winter populations).

FERIOD OF PRE DIF=NFF POST NIF-0FF 1971=72

ARFA HERD DIF=OFF ___ SIMBERS MUMBERS HOS.
R:-M.T- Full River 1966=55 200 10 I3
Columbia Lake 196 5=566 100 ) 35
Escella Mene. 1965 At 130 £ &0
‘MeGuire Or.% 1 {50 {30) 30
Fhillips Cr. Hike 3o a0 30
Premier Ridge 1965=6H6 150 50 50
Radium 1966-67 150 &0 H0
Wigwam River 1963-65(7) 3006 130 200
Wildhorse R. 1965=6% (30} 10 (200
White ®. Covore Cr.
Van Nostrand MeclLean Phk. 1965=h8 {2007 {507 {125)
Range Whiteswan L.
Hins Hile Cr.
S1MN=TOTALS 1340 410 E25
Fast Elk  Ewin Mass® N/A L) (RS B5
Grave Cresk® HrA {30} E[i] 10
Imperial Pon. MIA k1] 30 k11|
Todhunter Or.® H/A {203 20 Xl
West Elk Arule fp,w HlA (153 15 I5
Crossing Cr.® NiA (20) 20 20
Quarrie Cr.w KA {3%) 15 15
Upper Cross R. RiA linknown (Fxtinee?) I'nknown
Koatenavy  Simpson R.® Wik 73 15 15
SIR="TNTALS Jin 1o 116
GRAND TOTALS 1650 _720 935

Bia = HNot affected.
Frackets indicate subjective estimaces onlv.
®* Herds located since 1965.
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TABLE 2. Post die=off lage winter juvenile:female ratios in the
Wigwam River and Premler Ridge bighorn herds.

LAMBS : 100 EWES

WINTER PREMIER WIGHAH
1962-63 L (124} 51{238)
1963-64 gk 98) 18{112)
196k-65 29( 95) 16{112)
1965-66 5{ 64) 12(110)
1966-67 5( 55) 55(164)
1967-68 5 43) LL{148)
1968-69 7( h0) 36(193)
1969=-70 71 35) 21 {147}
1970=-71 11{ 43) M.5.

1971=72 I Gk 2a(161)

Humbers in brackets are total classified including rams.
NfA = not surveyed.

Initial recovery was the most rapid in the Wigwam herd. The
high proportions of lambs In 1966=67, 1967=608 and 1968-69 coincided
with a marked reduction in the Wiowam River elk herd In 1965 caused
by the 1ifting of a long established elk hunting closure. However,
the recruitment rate doclined in 1969=-70 and the population remalned
ralatively stable betwean 1288 and 1972,

One explamation Tor the decline in the lamb component in 1969-
70 was the severe winter of 1968-£9 which affected most unqulate popu-
lations Inm the East Kootenay.

Recovery in the Premier Ridge herd was negligable over the
seven year period following the die-aff, The low lamb production and
yearling recrultment rates were barely sufficlent to maintain the
population. A slight Iimprovement was noted in the lamb compaonants in
1970-71 and 1971-72. However, 1971=72 the herd possessed an abnormally
old female segment resulting from the low recrultment rates since
196L-65 and unless production Improves within the next two or thres
yvears, further declines can be sxpected.

Recovery rates and patterns of the remaining herds fell hetween
the two extremes described for the Wigwam and Premier herds. Gensrally,
all herds ipncreased but, with the possible exception of the McGulre
Creek herd, nong reached their pre-die-of f abundance by 1972,

Marnanement and Protection

Hanagement of the bighorn population has been directed primarily
at habitatl orotection and acquisition and the regulation of the harvest
of 3/4 cur)l males. Efforts have been focused upon protection of the
Elk Val ley bighorn winter randes From coal exslaration activilies.
Althopugh no damage has occured Lo date, most of the unaulate winter
ranges on the east side of the vallev are under active coal explaratinm
licences and the future of these rannes s uncertain.

In the Rocky Hountain Trenth, livestnck orazing has been elinmin-
ated or reduced on all bighorn winter ranges excepling Phillips Creek,
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However, significant numbers of cattle remain on the Bull River and
Premier Ridge winter ranges and efforts are being made to improve
grazing practices with a view to decreasing the competition with big-
horn for winter forage. Two small ranches were purchased to provide
land for winter range and to reduce |ivestock grazing of the adjacent
winter range.

Mo arcificial metheds of range Improvement have been undertaken,
Demarchi (1971) documented the rate of forest succession in the Rocky
Mountain Trench and concluded that Tt was a significant cause of range
shrinkage for both domestic and wild ungulates. A program of range
rehabilitation through controlled burning can only be accommodated by
changas in present Forest Service policy.

The regulation of the harvest of rams by the three-quarter curl
restriction is presently under active review. A high demand for trophy
bigharns and a marked reduction in both population size and the male
component of most herds requires further restrictions in the annual
harvest of males.
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Ray Demarchi = Question Perlod

0. To get a die-off in the alpine, what was the forage like and compe-
tition like on that range compared to cther ranges?

&, The only area that suffered from the dle-ogff In the alpine sltuation
was the White Swan area. Sheep from this ares came Inte contact with
sheap from the Premier area; they appeared to share a common summer
range, The White Swan herd winters on high-swept ridges and also
utilizes during the spring tire a seral shrubland area, which is pre-
sently being reinvaded by conifers. MNow, we could say that forest

successlion was a complicating factor and really raticonalize this thing,

but | would keep my mind open on it and | suspect that once a disease
becomes virulent, any population in Its path will suffer some loss,
Now, this 1s strictly a hypothesls, but on the other areas there was

either a past history of range abuse 15 or 20 years before the die-off,

10 years before the die-off or rlght at the time of the die-off, or
forest succession,

Q. Further to Al's guestion, do you care to speculate as to why the
other alpine herds did not suffer a die-off at the same time. Does
that have anything to do with winter nutrition, mavbe protein, or Is
thare any livestock use of the alpine ranges?

A. First of all, there s no llvestock use of this alpine range and,
In fact, there s very little ungulate use of any kind except for
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some elk use particularly in the spring and summer. In mid-winter
the sheep are vp on the high ridges. | am not a nutritionist but

gne thing that comes to my mind when we are talking about high
gquality alpine Forage (and Daryll Hebert has suggested that it Is
like a deep-freeze and plants maintain high nutritional levels even
on the wind-swept areas), Is that snmow still gets built up in
pockets. Argund the edges of drifts you can see where the sheep have
been feeding on the wind=swept snow covered vegetation. They are ex-
posed to wind velgcities up to and probably in excess of B0 miles per
hour and in some sltuatlons the wind blows conatantly 24 hours a day
for the entire winter a5 Al Luckburst has Found an stone shesp range.
The small horn size of the rams to my mind at least points out that
they are llving under some pretty tough conditiors and | would
suggest that they regquire that highly nutritlous forage just to make
it up there on the alpine. |f the bacteria would have reached those
sheep, | suspect we would have suffered some losses but Tt is specu-
latian and | Rave mo evidence to supsert er deny (L.

Could it be that winter weather is acting In a density Independent
manner to prevent population bulld-up and that it is maintaining or
preventing populations from becoming too abundant?

No, | don't think it is working In a density Independent fashion.

| think maybe the reverse §s true and | think that some of these
alpine ranges may provide some classic study sites for determining
just what is the limiting factor. | find that in the Fording River,
for instance, and on Sheep Mountain behind Grave Lake, and north of
Quarrie Creek in the strip mining country, there are cases where
winter ranges are extremely isolated. You are flying over areas

of 3, 4 or § feet of snow and all of a sudden you locate a small
pasture on the side of the mountain in the shape of a triangle in

a basin which is completely free of snow for the whole winter because
of the wind action and southern exposure. The sheep are confined as
If they ware surrcunded by a 9, 10 or 1] foot fence In that area,
exactly like they were on an island. They are almost insular popu-
lations durimg the winter months, If there was any place where any
intra~specific competition for forage was occurring, | would suggest
that it be on those sites because no matter what type of winter is
pccurring down In the valley the winter weather up there is almost
the same every yvear. The sizes of those winter ranges appear to be
about the same every year. | think 1f we did meteorological studies
wa would find fairly constant weather conditlons and the range would
stay about the same every year., Therefore, | do not think that winter
waather acts in a density independent manner but that again is just
my own personal opinion.

You sald you had about 50 sheep on Premier now for about T years,
Is that right? How small an area? Have you considered inbreeding
on that area with smal)l populations?

That iz a good guestion and one | didn't want to discuss for a
sacond because | den't know whether anyone has ever shown it or
not, but an the whole, inbreeding is probably something that has
been craated by man rather than something In the wild, MNature is
a pratty harsh culler and anything that Is defective goes, There
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may be some inbreeding but | don't think it would be signi-
fleant and the reason | say that 1s because of the apparent
good health of very very small populations of sheep which
have existed since white man Tirst came to the Kootenays.
Brule Creek supports no more than 15 sheep and when

W. C. Hornaday and company hunted in there in 1908, | believe,
and killed tws rams, they made an estimate of the population
which they said was very small. If you go back into the old
B. C. Gama Commizsion Reports on the Elk River Game Reserve,
you will ses that the population has remained Tairly constant
and yet | saw four Class '4' rams, and the ewes have anywhere
fram a 40 to 60 per cent lamb crop, so | think that inbreeding
in nature is just practically unheard of. |If anyone has any
information te the contrary | sure would like to hear It.

ABSTRACT OF
NON-TROPHY OR EWE SEASONS IN ALBERTA

Willias Wishart
Alberta Fish and Wildlife Division
Edmonton, Alberta

The concept of shooting Female sheep In Alberta was first con-
sidered serfously In 1956; T.e,, the same year that we instigated the
pretective 3/6 curl law for rams, The Inspiration for ewe seasons
was primarily due to the die-off in the early 1950's of the protected
Tarryall herd in Colorado. | understand at that time the idea of ewe
seasons did not go over too well in the United States. Here in Alberta,
hunters were in fact ready to hang the man (who sti11] wishes to remain
anonymous) for even suggesting the idea of shooting female sheep, Fortu-
nately for us and unfortunately for British Columbia, there was another
severe die-off of bighorns cleoser to home in the mid-sixties. As a
result, in 1966 we were able to initfate our first "ewe' season,

futside of the National Parks we have between 4,000 and 5,000 big-
horns. The average legal ram kill Is around 150 and the average non-
trophy or “ewe'" kill Is about 110. Thus, the average annual sheep harvest
since 1967 has been around 260 animals or about 2% of the available big-
horn population. Obviously, the total effect of hunting has been negli-
gible, and our efferts In management will have to be directed to more
intensive removal of ewes. AL present we have 400-600 applicants for
300-350 non-trophy permits.

In a study area near Nordegg we have a bighorn herd of about 100
head, and at last count there were 33 adult ewes. This particular
herd produces between 20-25 lambs per year. This fall we plan to remove
about @ dozen adult ewes in order 1o compare the survival of the orphaned
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lambs with unorphaned lambs. In other words, it s possible that
we are taking two sheep for every adult ewe recorded and our “ewe'
seasons may be more effective than we think.

There is a fair amount of controversy over shooting ewes with
lambs from an aesthetic point of view. Indications are that shooting
an adult ewe with a lamb at heel is not & very pleasant experience,
since the lamb tends to stay around in Full view of the hunter at the
kill site, An alternative proposal would be to encourage the harvest
of non=productive ewes; [.e,, primarily yearlings and 2 year olds. In
any case, the emotional hang=up is a management problem that we still
have to face. 5ince trapping and transplanting sheep is costly and really
not necessary in Alberta, | don't know how else we can sustain healthy
bighorn populations without "ewe'" seasons.



STRESS-INDUCED IMMUNOLOGIC IMPAIRMENT
IN ROCKY MOUNTAIN BICHORN SHEEP

R. J. Hudsan
University of British Columbia
Vancouver, British Columbia

Rocky Mountaln bighorn sheep serve as hosts for a wide varlety
of parasitic, bacterlal and viral pathogens (Forrester, 1971). A
ma jor pre-occupation In past years has been the incrimination of each
of these agents as a prime etiologic agent in large-scale die-offs.
Pneumonia caused by lungworms has been ldentified as a major pathogen
in a number of outbreaks of resplratory disease. Some workers have
emphasized bacterial organisms, particularly Pasturella, whereas athers
have postulated the involvement of viruses (Howe er al., 1968) or
Mycoplasma (Woolf et al., 1970).

On the basis of present knowledge, there does not appear to be
ane pathogen that can be considered a common denominator. However,
environmental stress (nutritional, metescralegic, psychologic or ather-
wise) is emphasized in & large propartion of disease outhreaks. Perhaps
the assocCiation is more imagined than real - it may have been adopted in
desperation since it is & convenient term accounting for the “all others"
category. However, there is probably encugh circumstantial evidence
to warrant some time and effort in determining the mechanisms by which
stress may Influence the freguency and severity of such Infections,

A good starting point is the development of methods to monitor
general Immunologic status. With such @ tool, the role of a variety of
environmental stressors In the respiratory diseases of blghorn sheep can
be evaluated.

A number of methods, such as experimental infectlion or immunization,
are avallable for assessing immunologic status. Such procedures permit 2
direct evaluation of the ability of animals to resist disease or produce
antibody. However, they are cbviously Impractical for examining free-
ranging populations of bighorn sheep, A technigue s reguired which
involves only brief handling of animals at a single capture.

Functional characteristics of peripheral |ymphocytes have been
wsed successfully In human medicine as correlates of Immunologic react-
ivity (Revillard, 1971). The lymphocyte is a basic cellular element
involved In both humoral and cellular Iemune responses. Phytohemagglutinin
(PHA), an extract of the kidney bean (Phaseolus vulgaris), acts as a blast-
ogenic agent in cultures of these cells, Inducing seguential metabolic
changes culminating in morphologic transformation to blastold cells,

This study was conducted to determine whether changes In in vitro lymphocyte
respons (veness to PHA occurred Inm bighorn sheep subjected to stress
associated with captivity.

EnE-r!muntal

5ix adult Rocky Hountain bighorn ewet were captured Im Jasper
National Park in Movember, and were transported to Vancouver for nutri-
tional and immunologic studies, They were offered medium guality hay
for the duration of the study.

3
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The functional activities of lymphocytes were evaluated by
culturing blood lymohocytes with PHA, according to & procedure which
will be reported in detail elsewhere. Following incubation far 6 davs.
the cells were stained with acridine orange and examined for morpho-
loagie changes by fluorescent microscoapy.

Results ard Discussion

Lymphocytes responding to PHA were characterized by their larpge
size, bright yellow-green nucleus and red eytoplasm (Fig. 1). In
contrast, unstimulated cells were small, with a deen green nucleds and
unstained cytoplasm,

In the present study, stress sssociated with capture, transport
and Autritional changes was accompanied by an apparent depression of
Iymphocyte respons iveness to PHR, Lymphocyte stimulation, measured by
per cent transformation, was low durfng the first two weeks following
capture, but Increased markedly over the next two months (Flg. 2).

Two animals with clinical slgns, Including slight scouring, loss of con-
dition, and high erythrocyte fragility, exhibited very low levels of
lymphocyte transformation. However, one animal sampled 62 davs followinc
capture, exhibited a marginal degree of lymphocyte transformation althouct
clinical signs, other than slight loss of condition, were not evident.

Lymphocyte responsiveness to phytomitogens has been subjected te
extensive clinical evaluatien in man as an in vitro correlate of immuno-
logic status. Depressed transformation has been found In malnutrition
and in a variety of disease conditions which involve immunoleoaic impair=
ment, including chronic lymphocytic leukemla, Hodgkin's disease, sarco-
idosis, and advanced cancer (Naspitz and Richter, 196B, Ravillard, 1971)
Lymphocyte transformation has also been used, with some success, Im the
evaluation of immunosuppressive drugs and antllymphocyte globulins (Masni®
and Richrer, 1968).

Althaugh alterations of In vitro characteristics of peripheral
Iymphocytes of bighorn sheep were demonstrated during stress associaten
with introduction to captivity, the actual significance of this ohser-
vation ramains speculative. Since bighorn sheep are particulariy sus-
ceptible to disease when brought into captivity, It is possible that
depressed in vitro lymphocyte reactivity reflected impaired immunity.
Such an interpretation is consistent with known lymohocyte behaviour
in man and laboratory animals, Howevar, further studies are reguired te
establish the actual applicakility of thizs procedure Inm the assessment of
genaral immunoleogic status of bighorn sheep.
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PREPARATIDN AND TESTING OF PASTEURELLA BACTERINS
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Abstract

Exparimental testing was done on two multi-valent Pasteurella
bacterins: one a formalinized cell bacterin and the other an ex-
tracted cell bacterin. Two groups of captive-penned bighorn sheep
were used for the tests. One group consisted of newborn Full-blood
and hybrid (Fo) bighorn sheep at Rachelwood Wildlife Research Pre-
serve, Pennsylvania. This group received either antibiotics, domestic
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sheep anti-Pasteurella gamma globulins, and/or various doses of the
formal infzec cell bacterin after birth. The second group consisted
of ten captive=penned lambs and vearling bighorn sheep at Sybille
Big Game Research Unit, Wyoming. This second group received various
doses of elther the formalinized cell bacterin or the extracted cell
bacterin. Indirect hemagglutination titers were detarmined as well
as abllity to survive natural infection following vaccination of the
animals when held In pens and handled for the experimental studies.
The formalinized cell bacterin and the extracted cel] bacterin seem
to protect newbarn lambs and older bighorn sheep, respectivaely, from
Pasteurellosis when givean in multi-doses.

Imtroduction

Infarmation is needed on Rocky Mountain bighorn sheep such as
the physical conditions of individuals, biochemical normals, normal
physinloglcal parametars, nutrient reauirements, breeding age, ges-
tation perfod, muleiple bireh freqguency and others. Bighorns must be
held in captivity to gather this information. Bigharns are easily
injured and readily contract pneumonia while in ecaptivity. Past (1971)
related the problems of respiratory diseases in bighorns and described
the large variety of causes of pneumonia In bighorn sheep.

The "pheumonia complex' Tn bBighorns Ts di1FFicult to attribute to
one cause. |t may be a3 combination of effecta. Problems with feed,
crowding, handling, and stress of captivity as well as the microbial
agents may be contributors to pneumonia, One prganism which Is reported
most often as the primary cause of death Tn Rocky Hountain bighorns is
Pasteurella. The organisms are found as pormal Flora in nasal passages
(Post, 1962). Recent diagnosis of Pasteurellosis under semi=captive
conditions have been reported in bighorpns In Utah (Follis et al, 1971)
and Wyoming (Thorne, 1971a).

The purpose of the research reported In this paper has been to
prepare and test two Pasteurella bacterins for Tmounclogical response,
ability to reduce the preunonia caused by natural Tnfection, and to
aid in survival of bighorn sheep in captive conditions. Experimental
animals were subjected to various stress condltions such as capture,
handling, and alteration of feeding as well as close confinement, Thesse
are Tactors which must ba overcome |n order to hold them In confinemant
for any purpose, Imsunclogical response was measured in terms of in-
direct hemagglutination tlters,

Material and Methods

Bacterial Cultures = 5iX Pasteurella sp, Isolated from nasal swabs and
tissues of bighorn sheep were described previously by Hash (1971).

Bacterins = Formalinized multivalent cell bacterin (Bacterin &) was
prepared with stock Pasteurells sp, wusing technigues given by
Hash (1971). Two methods of antigen suspension were used., One
suspension was In normal saline the other in mineral oil=lanolin
(4:1) adjuvant. The adjuvent was added 1:1 to the saline cell
suspensions and mixed to & Final concentration of 5 mg dry wt
bacterial cells/3 ml dosa,



36

An extracted multivalent cell bacterin (Bacterin L) was pre-
pared using a modified method of Herzberg et al (1972). It
consisted of the residue of the llving cells of the stock
Pasteurella isolates after extraction with 2% deoxycholate
in 0.24 tris, hydroxymathyl, amino methane buffer at pH B.0
and 37 C. GSuspensions were made in oll adjuvant similar to
Bacterin A at 5 mg dry wt bacterial residue/3 ml dose.

Antiserum Production=-Ant| Pasteurella serum was prepared In domestic
sheep using a 3 ml dose series of subcutaneously injected,
salline suspended Bacterin A. Blood was taken from the animals
six weeks after the last Injection. The Gamma globul in fraction
was concentrated using preclpitation to a final indirect hemag-
glutimation titer of 1:1,024.

Experimental Animals - Experiment No. | consisted of six newborn F
hybrid bigharn-mouflon lambs and two pure bred bighorn lambs
from captive ewes at Rachelwood Wildlife Preserve, New Florence,
Pennsylvania. All animals were held in enclosed pens on their
mothers from birth.

Experiment Mo. 2 consisted of ten bighorn sheep captured
near Dubois, Wyoming. Five animals (No's. 217, 218, 220, 223
and 224) were live trapped (Helms, 1870). The other Five
(No's. 215, 216, 219, 221, and 222) were captured with M=-99
(Tharne, 19716). A1l animals were transported by truck to the
Sybille Wildlife Research Unit, Wheatland, Wyoming, confined to
pans, and fed hay and protein supplements.

Treatment and lmmunization - Experiment No. 1: The newborn lambs ware
glven various treatments after birth. Each received either
streptomycin (250 mg), various doses of antisearum, and either
2 or 3 doses of Bacterin A in saline suspension.

Experiment Mo. 2: Blood samples were taken from the jugular
vein and each animal was vaccinated at the site of capture. Live
trapped animals received Bacterin A in saline-oll adjuvant.
Animals captured with M=99 recelved Bacterin € In saline-oil
adjuvant., Three milliliter doses were given first intra- muscular
in the right gluteus muscle. Additional doses were given either
subcutaneously under the front legs or I.M. In the gluteus muscles.
Two animals were held as experimental controls and recelved no
bacterins, only the adjuvants. Blood samples and rectal tempera-
tures were taken thereafter avery two to four weeks.

Ten milliliters of blood were taken from the right jugular
vein at each bleeding time, the serum was collected and Pasteurella
ant ibody titars were determined. Indirect hemagglutination titers
were determined using formalinized sheep red blood cells and the
0.025 ml microtiter techniques previously described by Nash (1971).

Resules

The newbarn bBighorn and bigharn-mauflan hybrid lambs which re-
celved the complete series of antiblotics when needed, antiserum, and
three doses of Bacterin A survived the longest (Table 1). One animal
survived for almost six months, another survives today (over one year).
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The dead animals generally showed chronic pneumonfa. Mycoplasma
were isolated from animals 6=B and 8=C (bighorn lambs). Mo
causative microorganisms could be isolated from the bighorn=mouflon
hybrids at death. Ko Pasteurella sp. were isolated from any af the
animals in Experiment No. 1.
Results obtained Trom the ten older bighorn sheep capturad
from the wild are given in Table 2. Body temparatures were nol taken
at capture to minimize stress. Howavar, the average rectal bodyv
temperature at capture of wild bigharns was taken as 101.9° F and
used as a reference point (Franzman et al, 1971). MHote that Groups
2 and 4 showed 2 rapid increase in body temperature after capture and
dropped after four weeks In captivity. The experimental control group
showed a rapid Increase In body temperature for the first & weeks.
The average indirect hemagglutinmation titers far the varlous
groups of bighorn sheep are shown by Graph 2. Groups 2 and 4 show
the highest averages titers over the longest period of time. The experi-
mental controls show little or no titers to the selected Pasteurella sp.
All vaccinated animals showed some degree of pneumonis after
five weaks of captivity. Necropsy results showed general tonsollidatlion
af the apleal, cardiac and anterior diaphragmatic lobes of the lungs.
There was usually no purulent exudate in these animals. Group & lived
the longest and showed no Pasteurella sp. or spparent causative agent,
The experimental control animals showsd preumonia with purulent
abscesses throughout the lungs as well as collectlons of edematous Fluld
in the tharacic CE‘-‘it‘.l'- Théers ware AUNBrous udh!-; rqn'g', and alrru;i;t pure
cultures of Pasteurella sp. from the lungs and heart blood,

Discussian

Limited data have bmen published on the treatment and ralsing of
newborn lambs in captivity, Howe (1966) was able to held three young
bighorn lambs taken from their mothers out of the pasture in Tsolatien
and free from pneumonia for at least 40 days after birth. These
animals all died of pneumonia three to four weeks after being released
into pens. Data from Table | indicates the Pasteurella bacterin is of
some value in the survival of pewborns., Time seems to be an Important
factor as well as the health and physical state of the animal at birth.
Those animals in this study which llived to be at least 4B days old and
received at least two doses of bacterin lived about twice as long as
those receiving no bacterin., Those that received three doses have
lived six months to at least one year with one exception, bighorn lamb
6-B received no bacterin, antiserum, or antiblotics, yet survived for
;?Iddi?l. No Pasteurella sp. were isolated from any of the lambs which

LR 128

Results shown by Experiment Ho. | indicate that antibiotics,
antiserum, and bacterin should be glven at birth followed by daily
doses of antibiotics for at least 7 days. The antiserum is short
lived and gives only immediate passive Immunity. It takes from 7 to
14 days to stimulate & high antibody response to the bacterins. Addi-
tional doses of bacterin should be given at 21 day intervals for two
more doses and then repeated every six months IF the animals are con-
fined in pens, The three week peripd s used so that the animals are
handled less and placed under as little stress as possible.
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There s little available data on the holding of older big-
horn sheep taken direct from the wild and held in enclosed pens.
Bingham (1962) attempted an experiment to test a Pasteurella bacterin
on six bighorn ewes. The animals were confined to pens during the
experiment. The exper iment had te be discontinued when four animals
died. Two animals showed pneumonia with ifsolation of a Pasteurella
so. The other two died from enterctoxemia. Weelf (19717 reported an
influpnce of lambing and morbidity on body weights of B captive big-
harn sheep, Franzman et al {15?1? held six bighorns for at least
two weeks In confinement.

There is no need for a direct challenge of living bacteria to
test immunity produced with a bacterin against pneumonia in bighorn
sheep when animals are confined to pens. These animals are probably
exposed to natural infections while under intense stress conditions
of capture, handling, bleeding, vaccination and other treatments. Table
2 shows that the animals In Group & were subjected to all of these
factors. The use of Bacterin C seemed to lower the Intensity of the
pneumonic symptoms. This could have been because Pasteurella sp. were
not present prior to the time of death to intensify pneumonic symptoms.

Franzman et al (1971) and Thorne (1971b) have shown that the
physiological values of bighorns increase quite rapidly when captured.
Exeitability due to capture, handling, bleeding, taking body tempera-
tures and vaccinations all add to the total stress placed on a wild
animal, Significant changes occur to blghorn sheep under these con-
ditions, The animals in Group 4 remained alive and in excellent health
with no signs of pneumonia for eighty~two days. Graph 2 shows that
the immunological response from the three doses of Bacterin C was the
greatest and the titer remalned higher for a longer time. The titer
drop seen after 62 days may be only a variatlon In interpretation of
tests and not a true reduction In clirculating antibody, The continued
v.::l?lthn may possibly have paralyzed the Immune response of the
animals,

Graph | shows similar results of the other captive bighorn sheep
by a rise In body temperature from time of capture and for the first
two weeks of captivity. Franzman et al (1971) showed an increase of
almost 3" F afrer holding the animals in pens for two weeks. The body
temperature rise in Groups 2 and 4 may have been caused by the handling
procedures recelved by the animals, Group 5, the experimental con-
trols, showed a rapid increase in body temperature which did not drop.
This may indicate the chronic pneuwmonic conditlon found at death.

The use of experimental Pasteurella bacterins seemed to reduce body
temperatures over a period of time. Follls et al (1971) showed siml=
lar results when a Pasteurella bacterin was used on semi-captive
bigharns.

balton at al (1971) pointed ocut that similar problems occcur In
direct transplants of bighorn sheep without confinement. Stress of
capture and handling may weaken the animals and they contract pneu-
mognia. Treatment of these animals should follew the same procedures
as for confined animals. Animals should be immobillzed with a drug
such as M=99 (Franzman et al, 1971, and Tharne, 1971k}, to reduce
excitablilicy at capture. The authors recommend & broad spectrum anti=
biotic be glven immediately as should Pasteurella sp. bacterin speci-
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fically produced from strains of Pasteurella isolated from bighorns.
Antibiotic treatment should continue for at least 7 days if the
animals are to be held in captivity. Animals should be revaccinated
from two to three more times at ? week intervals, Hulti-site
vaccination should be used to obtain maximum stimulation of the
Iymphatic sysitem and to reduce tissue damage in the animals. This
procedure may reduce the losses from pneumonia, The same procedure
should be Followed on direct transplants except that multi-site
single vaccination (rump and shoulder) should be used.

The ressarch reported here does not of fer an absolute cantrol
for prneumonia jn captive bighorn shesp, There s an indication,
however, that the bacterin may be useful in controlling invasion of
Pasteurella sp, In captive animals.
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BIGHDRN LAMB MDRTALITY INVESTIGATIONS IN COLORADOD

Tom Woodward, Charles Hibler and BIl1 Rutherford
Colorado Division of Game, Fish and Parks and Colorado State
University, College of Veterinary Medicine and Biomedical Sciences

The Sangre de Cristo mountain range In south-central Colorado
is 8 long, narrow chain of rugged peaks and steep rocky slopes. The
portion lying In Colorade 15 over 100 miles long, and rarely more
than 12 miles wide at any polnt along its length, This range contains
8 of Colorade's 5h mountain peaks over 14,000 feet high., Rocks are
largely of sedimentary erigin, not highly mineralized, and for this
reason the area has not suffered the impact of mining activity so
common in other parts of the state. Only a vary Tew roads exist, and
with the exception of one major east-west highway, all are guite primi-
tive.

The earliest explorers documented the presence of bighorn sheep
in this range, and throughout the latter part of the 19th Century, up
to the present date, it has been the location of one of the major big-
horn herds of the state. At one time, sheep could be found the entire
length of the range, but during the past two ar three decades, the herd
has become more or less concentrated in one portion not over 15 miles
long. With this concentration has come a decrease in total numbers,
but as recently as ten years ago the herd was judged to be healthy on
the basis of population age-class structure.

Starting some time in the early 1960's, & drastic change in age-
class structure began to occur. Survival of lambs to reach the yearling
age=class diminished to a very low level, resulting in almost no recruit-
ment and replacement, The herd continued to decline in numbers, and of
course became dominated by old age-class members. By 1968, it became
abvious that the annuval lack of herd increment was a persistent and re-
currgnt problem that showed no indication of abatement.

The first investigation aimed at identifyinmg the cause of the
problem was a two=year study done by Woodward, then a graduate student
in the Dept. of Fishery and Wildlife Biology, Colorado State University,
and initiated in the spring of 1969, Objectives of this study were to:
(1) ascertain herd composition, (2} determine breeding success In terms
of conception and live births, (3) follow the herd from time of lamb
drop through the summer and fall, and document lamb survival, and (&)
assess the Importance of predation, trauma, weather, and disease In
mortal ity of lambs. '

It became evident early in the investigation that the problem
did mot invelve lack of conception or fallure to bear liwve lambs. By
mid=June of 1969, most breeding-age females In the herd were accom=
panied by sesmingly healthy and active lambs. The same pattern was
repeated In 1870, Alse, during both years the ewe:vearling ratio
was exceptionally low (100:11 and 100:17, respectively) reflecting the
lack of lambk survival from the previous year.

Loss of lambs in the herd began to occur generally in late
July and early August during both summers. The rate of loss reached
peaks in Ear!l.r September of both years, and by mid-September most
lambs had succumbed. The ewe:lamb ratic dropped from 100:83 on
July 3, 1969 to 100:17 on September 10, 1969; and from 100:72 on
June 30, 1970 to 10D:22 on September 18, 1970.

bk



E

At no time during the course of this two-year study could
any lamb mortality be ascribed to predation or accidents. Physical
appearance and observed coughing In lambs, beginning in late July,
1969, indicated that disease was the most |lkely factor in mortality
and when the pattern was repeated In the summer of 1970, it was
decided to collect lambs In an attempt to learn something about this
phenomencn. Acecordingly, two lambs were collected, one on August 6,
1970 and another on September 9, 1870. The first one collected ex-
hibited early stages of two different types of pneumonia, a verminous
praliferative type and a purulent bacterial bronchopneumonia, Although
not clinfcally (1] at the time of collection, it appeared to be host
to elements that could bring about Its eventual demise.

The second lamb collected exhiblited the classic pattern of ad-
vanced respiratory illness, dliagnosed as verminous pneumonia. It was
In extremely poor body conditlon, and at the time of collection
appeared not to have the strength to accompany the herd In fts flight
from danger. It stood without moving while the rest of the herd ran
out of sight.

The peak in lamb losses during both summers, but particularly
during the summer of 1969, appeared to coincide with a period of cold,
wel weather, more or less typical of the Colorado Rockies during August,
Critical analysis of the combination of circumstances and conditions
encountered by these bighorns, seemed to support the conclusion that
high lamb mortality was the result of respiratory disease caused by
lung parasitism, enhanced by inclement weather at critical periods,
with possible nutritional deficiencies or imbalances contributing.

This general conclusion formed the basis for a greatly expanded
research effort, initiated in the spring of 1971, involving a team
approach by personnel in the Departments of Pathology, Hicrobiology,
and Anatomy, College of Veterinary Medicine, Colorado State University
and personne]l of the Colorado Division of Game, Fish and Parks. This
investigation aimed at precise identification of the factors o com-
bination of Factors responsible For & high rate of mortality of lambs
in certain bighorn sheep bherds in the state.

& collection schedule, to take lambs from a herd known to have
# high rate of lamb mortality, and from a herd known to have & high
rate of lamb survival , at two-week intervals through the summer and
Fall, was establ ished. Initially, the Buffalo Peaks herd, Jocated
in approximately the gecgraphic center of the state, was selected as
the herd having a high mortal ity rate. This selection was based on
work done three years previously by graduate student Bobert G. Streeter,
and also on the fact that the terrain lends itself to =ase of callection,
The herd selected for the control was the Saguache Creek - Trickle
Mountaln herd, located about 60 miles southwest of Buffale Peaks. Five
animals were taken from the Buffalg Peaks hard, and five from the
Saguache Creek = Trickle Mountain herd,

According to previous experience, the classic symptoms of res-
plratory iliness should have appeared by mid=-July in lambs from Buffalo
Peaks, When they did not appear, It was decided by members of the team
that collections should immediately begin in the Sangre de Cristo Range,
in spite of the handicap of almost impu;:lbly difficult terrain.
Ultimately, all collections made In the Sangre de Cristos in 197 were
done by helicopter. By early August, lamb mortality began to appear
on Plkes Peak, approximately 75 miles east of Buffalo Peaks. The Plkes
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Feak herd has previously been considered to be a very healthy herd,
having a high rate of recrultment and replacement.

The Sangre de Cristo and the Fikes Feak herds thus became the
eallectlon locatlons for sick lambs. By the end of September, five
lambs had been taken from each of these two herds, and mortality of
remaining lambs was almost complate.

Lambs collected from the Buffalo Peaks and Saguache Creek -

Trickle Mountain herds were essentially healthy In appearance and

of normal weight for their age. Postmortem examination of these lambs
did not reveal any significant pathologlical changes (Tables | and 2).

Five of the lambs were infected with Protostrongylus stilesl, but the

level of infection was auite low and no significant lesions compatible
with "werminous pneumonia'’ were present.

Lambs collected from the Sangre de Cristo and Pikes Peak herds
were obvicusly ill, small for their age and 1ight in color. Coughing
and deypnea were freguently observed. Postmortem examination revealed
that all animals, except a yearling accidently killed in the Sangre de
Cristo herd, had pneumonis compatible with "verminous pneumania'®.
Protostrongylus stilesi was numercus in all of these animals (Tables 3
and Lj,

One lamb from the Sangre de Cristo herd and one from the Pikes
Peak herd had a species of Pasteurella and @ gram negative diplococcus, thought
to be a species In the genus Meisserla, in their lungs. An additional lamb
from Fikes Peak also had this gram negative diplococcus in the lungs. Bac-
terfal results are incomplete as yet, but thus far the results have not re-
vealed any additional lambs iInfected with pathogenic species.

Virological studies are time=consuming and conseguently, incomplete
at this time. Low titers (1:2 to 1:64) against bovine Pl=3 virus was
demonstrated in two lambs from Buffaleo Peaks, amd four lambs From Pikes
Feak,

Gastro=infectlonal parasitism was mot &8 problem In any of these
lambs, Very llght infections with Marshallagia marshalll, Hematodirus
spp. and six species of Eimeria were found in 10 of 20 lambs.

This research has been and is currently being
investigated by a team consisting of William
H., Rutherford, Wildlife Researcher; Thomas M.
Woodard, Graduate Student, now Senior Research
Technician; Ralph J. Gutierrez, Student Assis-
tant: Gene Schoonveld, Wildl ife Researcher
Land idate; Robert Schmidt, Senior Conservation
Alde; George Bear, Wildlife Researcher; Robert
Keiss, Wildlife Researcher; Gordon Soloman,
Associate Professor of Pathology: John Parks,
Assistant Professor of Virology; Marold Breen,
Professor of Pathalogy (Bacteriology): Jerry
Adeock, Professor of Pathology: Charles P,
Hibkler, Prafessor of Parasitology: and Robert
E. Lange, Graduate Student; and Carol J.
Metzger, Research Assistant.* Considerable
assistance has come from George Post, Associate
Professor of Microbiology.
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Table 1. Bighorn Sheep eollected From the
Buffalo Peaks herd
LESIONS
DATE WT. (kg SEX Bactorial Viral Parasitic
6/16 12.5 F - - Protoscrongylus
6/29 2.0 F - - -
7/27 0.0 F - - Protostrongylus
B/1D 3B . b F - = -
Bf23 2B.2 M - - Protostrongylus
& yearling
Table 2. Nighorn Sheep collectod from tho
Saguache Croel = Trickle Jlountain herd
LESTONS
DATE BT, (k=) SEX Bacrerial Viral Porasitie
6/17 4,8 F - - -
6/30 11.5 F 3 = = =
7/28 23.0 H = - -
B/19 27.3 F = - Protostrongylus
gl‘lj 1?!1 F s = i
%/3 26.0 M - - Protostrongylus
Table 3. Bighorn Shoop collected from the
':rlnz'rn a f:rt:l'n. I\-'.l;'-‘l
LESIONSws
DATE WT, (kz) SEX Bacterial Viral Parasitic
8/26 12.7 M - - Protostrongylus
&8/28 - M = - Protostrongylus
&/30 L9, 0% F = - Protoscrongylus
9r2 14.6 M - - Protostrongylus
a/2 18.2 M - E Protoscrongylus
*  wearling
¥ All animals cxcept yearling had the classical “werminous
pnousonia™
Table &, DBighorn Sheep collected from the
Pikes Paak herd
LESIORS™
PATE WT. (k SEX Bacterial Viral Parasitic
9/13 21.0 F = - Protostrongylus
8/11 1%.0 F - - Protostronuylus
9/16 17.3 M = - Protostrongy lus
316 1%.0 H = - Protostrongy L
/16 18.2 H = - Protostroneylus

* ALl animals had the classicnl "werminous ponoumonia®
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Hibler and El1) Rutherford = Question Period

Did you find any mortalicy In adults or was It mostly in lambs?

I eould be wrong, but as far as | recall we had no adult mor-
tality or no adult illness. |In fact, | should have polnted this
out as | knew someone was going to ask about this., There were

a couple of yearlings Involved, but there were no gross leslons
visible in any of these adults. However, the same type of bacteria
was present, lung worm was present, but no pheumonia.

| might just add that we did learn something from those two acci-
dental eollection of yearlings which bails down In simple terms --
if they do survive these lesions to the one-year old class, they

have it made,

You mentioned that in erder for the adults to suffer and to die
from the diseass these bacteria had to be transmitted?

Well, It is true, of course, that the lambs are more susceptible
to all types of Infection and is generally true, where & virulent
or bacterial infection is involved, an animal develops an immunity
upon exposure, especially IF 1t is a healthy animal and can ward
off the infection. The lungworm |s something | would rather hedge
upon as to whether an animal with age could really combat.
Possibly they could because of the so-called pre-immune response.
The presence of the worm In an animal, would insure that no ex-
tensive infection will pccur in the future. With bacteria, once
they have had some exposure to it, antibodies can develop.
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|ntroduction

The hypothesis that thare are measurable differences between pop-
ulations in different stages of development., for example growing versus
declining, is an old one. According to Chitty (1955) It was Young (1B&8)
who First suggested It.

These differences have been demonstrated using morphological and
reproductive characteristics, as Klein did in his work with black-talled
??ggagﬂduculiuus hemionus sitkensis} (1964) and reindeer (Rangifer tarandus)

Behavioral parameters have also been considered as indicarors of
population status. Chitty (1955) recognized their value but was not able
to quantify differences. More recently Geist (1971) showed that between
populations of different species of mountain sheep (Ovis spp.) there ware
certain aspects of behavior that were guantitatively different and that
these differences could be attributed to differences in the ‘guality' of
a population, i.e. expanding or declining. s

This study was undertaken to test ThHe hypothesis that, although
there may be a definite trend in & population and therefore it could be
classified as either expanding, stable or declining, there may be con-
siderable between yvear differences in behavior within the population.
The study was conducted in the Sheep River area of southwest Alberta
during the summers of 1969 and 1970, a period over which the population
slowly Increased despite heavy hunting pressure.

The abjectives of the study were to guantify certain aspects of
ewe and lamb behavior and analyze any differences in terms of their
possible Influence on lamb survival.

Emphas|s was on ewes and lambs because they were the 'producing’
segment of the population and had mot previously been studied inten-
sively., In addition It was thought an analysis of their behavior might
provide an efficient means by which to evaluate bath the yearly, and
as Gelst suggested, the IﬂE%EEﬂIﬂIﬂ_lllt“l of the pnpuln:inn.

In retrospect the ch@lce of years was most fortunate for In 1969
lamb survival was low and In 1970 It was high (Table 1},

The late spring ewe : lamb ratios from the two years represent
close to the extremes that might be expected. Wishart (1958), working
with this same herd, reported ewe : lamb ratios, in May, of 100:92,
1060:77, and 100:70 In 1985/56/57 respectively. The flirst values Indi-
cate exceptionally high lamb survival, much as Woodgerd (1964) found in a
rapidly expanding population. He found a ewe : lamb ratlo of 100:9]1
six months or more after lambing. Berwick (1968) whose study population
was declining reports ratlios of 100:31 and 100:75 In winter and Margan
{1970), who also worked with declining populations, found ewe : lamb
ratios as low as 100:8 and 100:12 In mid=winter.

&1
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Equally as impartant as late spring ratios are those from July.
These indicate that, in terms of Ffertility |, both years were prob-
ably equal (Table 1).

A number of different ¢lasses of behavior were guantified In the
course of the stody. Amongst these were time spent feeding vegetation
(FV), intensity of FV, FV affort, time spent 'active' (on their feat)
and time spent bedded. This data was collected from both ewes and
lambs. Additional observations of events which occurred during suckling
interactions were recorded and will be discussed shortly.

Data on FV activity was collected in an effort to get an estimate
of the relative abundance andfor quality of forage available to the
grazing sheep. In the agricul tural literature there are a number of
works relating forage qual ity or quantity to grazing Lime.

Amongst these works are those of Arnald (1960, 1963, 1964} in
which he Found that there was & significant negative correlation between
the grazing time of domestic sheep and pasture availabllity measured in
pounds of green dry matter per acre, He reported grazing Limés waried
fram 7 hours on pasture producing 2250 Ibs/acre to 10.5 hrs. an pasture
producing about 650 Ibs/facre. Increased stocking rates Tncreased grazing
time due to decreased forage availability.

Allden (1962) reports & strong inverse relationship between grazing
time and the ampunt of dry green herbage avallable in a pasture providing
less than 3000 Ibs of dry matter per acre. In a later paper Allden and
Whittaker (1970) conclude that sheep are partially able to compensate
for a reduction In the gmount of herbage available by Increasing grazing
time. They found grazing times varying from & to 13 hours on pastures
producing 2670 Ibs and 445 1bs of dry matter per acre, respectively.

It Is also commonly reported that grazing times increase with
advancing forage maturity, i1.e. decreasing guality and availabilicy.
Hancock (1954} and Wagnon (1960) report this relationship holds true
for dairy cattle and beef cattle in Mew Zealand and California respec-
tively., A number of other North American investigators have also com=
mented on this while studying the grazing behavior of cattle {Sneva, 1970;
Compton and Brundage, 1971) and domestic sheep (Bowns, 1971) although
they, 1ike myself, present no guantitative data on Torage quality.

It is of course recognized that there are a number of other Tactors
which may affect grazing time dndirectly by affecting rate of intake.
Some of these factors, which are extremaly variable and most difficult to
measure, are plant height, physionomy and spacing, the size of bite the
animal takes and the rate at which it bites (Arnold, 1963; Allden and
Whittaker, 1970). Our understanding of their effects on grazing time is
negligible,

Activity of Females

Excluding July, ewes in 196% spent more time FV than those in
1970. In July the opposite was true but not to the same degree as in
other months (Table 2).

In 1970 ewes fed less Intently than those In 1969 (Table 3).

Combining the time spent feeding and the intensity with which the
animals Fed, | calculated FV effort which, In short, gives thes percent-
age of time the animal spent actually ingesting vegetation.

It is obvigus from Table & that the feeding effort of ewes In
1969 was considerably greater than that of ewes in 1970 -- for that
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matter approximately twice as great. On the basis of the generalized
relationship batwean forage qual lty/guantity and grazing time, | con-
cluded that In 1970 forage conditions were more favorable for the big-
horns than In 1969.

in addition co differances In FV, there were differences in
time "active' and time spent 'walking'. Ewms In 1970 were generally
more ‘active' than those in 1969, agaln excepting July and they spent
more time walking (Table 5).

Aetivity of Lambs

Lambs in 1970 spent less time FV than did lambs In 1969 (Table 6).
The former alsa fed less intently than the latter (Table 7).

The result was a FV effort In 1970 consliderably smaller, partic-
ularly in July, than in 1969 (Table 8).

In each manth of 1970 lambs spent much more cime "walking' than
did lambs in 1969. Lambs were also more 'active' in June and August
of 1970 than lambs in the same months of 1969 (Table 9). In July lambs
in 1969 were more active than those in 1970 but the difference was small
compared to the differences, in Faver of 1970, in ather months. This
data on time 'walking' and 'active' suggests to me that lambs in the
"high survival" year of 1970, wha spent more of their "active' time
‘walking' (Table 10), were more vigorous than lambs in 1969. Walking
includes running, most of which occurred during 'play’.

Mursing and Suckling Behavior

A considerable amount of research has been conducted on the aeffects
of nutrition an milk production and lamb grewth in domestic sheep
(Wallace, 1948; Barnicoat, Murray, Roberts and Wilson, 1956). It is now
well accepted that: 1) a low plane of nutrition results in poor milk
production, and 2) rate of growth of lambs Is largely dependent on the
amount of milk consumed.

| had no direct means of measuring milk production and therefore
| relied on observations of the duration and frequency of suckling in an
effort to determine whether there was a difference between the two years.
Ewbanks (1967) has shown that amongst single domestic lambs there is
almast a linear relationship between suckling rate (no. of suckles per
unit of time)} and weight gain. Since, as .| have mentioned, weight gain
of lambs is directly dependent, at least for the first & weaks, on milk
consumed, & high suckling rate would suggest high milk production. In
addition, | recorded several other events which | felt would Indicate
to what degree a lamb was being satisfied.

A5 Table 11 shows suckling durations were lenger in 1970 than In
1969 although the only significant difference is In the last two weeks
of July. Table 12 shows that, edcepting the First two weeks in July,
lambs in 1970 also suckled more frequently than those in 1969. Caleu-
lations of the total number of seconds suckled per 24 hours (Table 13)
shows that, with one exception, lambs in 1970 spent more total time
suckling than did those in 1969. Figure | shows this graphically.

This data suggests that, in general, lambs In 1970 may have
recalved more milk (assuming total suckling time is related to milk
intake) than those In 1969, Perhaps more important than this is the
high number of seconds suckled In late July and early August of 1970
The implication is that lactation in 1970 did not drop of f as rapidly
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as it did in 1969, a pattern characteristic of domestic mwes on a high
plane of nutrition (Barnicoat, Logan and Grant 1949),

Geist (1971} suggested that lambs In an expanding or growing
population, which he termed a high quality population, would attempt
to suckle less and be rejected less than lambs from the opposite "'type"
of population, that Is a stable or declining population. He presents
data in support of this hypothesis, showing that "'low quality" bighorn
lambs in their second and third weeks of life were refused an average
of 39 per cent of thelr suckle attempts while "high guality" Stone's
lambs of the same age were refused in only 17 per cent of thelr attempts.
The bighorns attempted fo suckle 4.3 times/hour of ewe activity at three
weeks of age while, at the same age, the Stone's lambs attempted to suckle
only 3.5 times/hour of ewe activity.

| found in the high survival year of 1970/71, as opposed to
1968/70, that: a) lambs attempted to suckle more often per hour of ewe
activity (Table 14), and b) a greater percentage of their attempts ware
refused, considering monthly totals enly, in all but August. Considering
two=week periods however, only in July were lambs In 1970/71 refused a
greater percentage of the time than lambs In 1969/70 (Table 15).

This data suggests that the more lambs suckle the more times they
will attempt to suckle or conversely, the more they attempt to suckle,
Ehl r:li'rru they do suckle. These findings are contrary to those of Gelst

1971).

The type of approach that a lamb makes te a ewe when intending to
suckle iz another means by which the abserver can judge the stage and
rate of development of lambs. Lambs use two basic types of approach
durlng successful suckling intereactions: the "run-around" approach,
in which the lamb passes Immediately In Front of the ewe, often rubbing
up agalnst her chest. This action often brings the ewe to @ stop and the
lamb then continues around to the udder.

The second type of approach is the "step=in" durlng which the lamb
doas not pass immediately In front of the ewe but Instead takes the
shortest possible route to the udder. Unlike the "“run-arcund" 1t does
not facliitate suckling by bringing the ewe to a stop, even momentarily.

The “run-around" approsch is used more as a lamb grows clder and
larger (Table 16).

It seems reasonable then, to assume that lamb size s an important
factor in the "run-around" approsch, a large lamb being more 1lkely to
stop or "hold" & ewe than a small lamb. A reflection of the rate of
growth of lambs would then be the rate at which the use of this type of
approach intreases. In 1970 the rate of Increase of run-arcund approaches
was greater than In 1969 and, in terms of the point at which this type of
approach equals the eccurrence of step-In approaches, | judged lambs in
1970 to be from 3 to b weeks ahead of lambs In 1969 (Figure 2).

In 1970, the only year for which | have the type of data that
follows, the "step-In'"" approach was used during 58 per cent (n = B1) of
140 unsuccessful suckle attempts while the "'run-around" approach was used
in only 42 per cent of the unsuccessful attempts, making the latter clearly
the more effective,

The last aspect of ewe-lamb relations | will comment on Is the
method which ewes use to terminate suckling events. Since It Is uncommon
for a lamb to quit suckling on Its own, the initiative to terminate falls
on the ewe,
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Two maln categorles of termination were recognized == contact
and mon-contact terminatlioens. Centact terminations are those in
which the ewe makes physical contact with the lamb, The "step~-through'
méthod of termination, in which the swe simply walks forward and pushes
the lamb with its leg, causing it to "“break loose' from the udder,
composes 98 per cent (n = 240) of all terminations in this group.

Non-contact terminations Include those in which the ewe breaks
the lamb's grip on the udder without physically contacting the lamb.
The "step-over' method, in which the ewe 1ifts her foot over the lamb
and the "turn-away' method compose 81 per cent (n = 335) and 15 per cent
{me BL), respectively, of all non-contact terminations.

| am of the opinion that the frequency of occurrence of contact
and non-contact terminatiens reflects the size af lambe. A= | mentionad
previously in the "step-through', the ewe simply forces the lamb out of
the way. This Is possible a3 long a&s the Jamb §s small enocugh to be
moved; however at a "certain' lamb size [t becomes difficulr for the
ewe to move the lamb, It then begins to "step-over" or "turn-away"
from the lamb, In Figure 3 the relationship between contact and non-
contact terminations can be seen.

The Important features of this graph are the polints at which non-
contact terminations finally egual or surpass contact terminations in
frequency. The data show that in 1970 lambs reached that 'certain'
size about one month before lambs Tn 1969 did.

Canclus jans

The conclusions | have drawn from the observations presented are:

a) bighorns In 1970 expended less energy on foraging due to greater

gual Ity andfor guantity of forage, than did bighorns in 1965,
b) that lambs In 1970 may have been more dependent on milk than lambs in

1969 probably because there was more of It avallable, and
c) that in the high survival year of 1570/71 lambs exhiblted certain

characteristics that suggested they were larger than lambs In 1969.
Although there are parts of the data that do not support my conclusions
the majority of the evidence does and | strongly suspect that the factors
| have discussed were associated with the different rates of lamb sur=
vival In the 2 years.
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Brian Morelisl - Question Pericd

B. Have you any cbservations on how long nursing continued during these

two years?
A, Yes, In both years it continued into January. Hind you, at that stage
It Is very Infreguent but It did continue Into January, | also saw

yvearlings suckling at this time.

. Did you make any observation of any dry weight forage, of what was
available?

A. Mo, | didn't make any measurements on the amount of forage available.

G. Did you make any measurements of what was the difference In spring
growth - plants, not grasses?

A. Of course, | am sure that |s what caused the effect In the differences
in feeding between vegetation, effort and time. In the spring of
1970 there was very heavy snowfall in April and March of that year
and temperatures In July of 1970 were significantly warmer than In
1969. 1 think that there was more moisture available in 1970 and it
improved more rapidly In warmer temperatures.
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TABLE 1. Lambs per 100 fu:ules*. 1969=-1970, Sheep River Area.
(n = pumber of eve and lamb days).

1969/70 (n) 1970/71 {n
June 78 (121) 75 (185)
July B4 (153 85 (242)
August 56  (56) 85 (76)
Septembar 27 (71) -
Dccober A 63 (70}
November 23 (163) -
Decembar 25 (280) 70 (52)
January 33 (36) s
February 20 (425) 56 (53)
March 12 (171) e
April 19 (217) =
May 15 (38) 72 (55)
June + July + August 76 {330) 81 (503)
September to May 21 (1401) 64 (230)

*
¥o correction for 2 yr. old or barren FF.
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Fercent of observation time grazing and number of houra
spent grazing per 24 hours., females.

June

July

August

September
June=July=August

y hours
28 6.72
14 3.36
29 6.96
32 7.68
22 3.28

& hours
16 3.84
16 3.84
1% L.56
16 3.84
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TABLE 3 . Intensity of Feeding Vegetation (FV) by Females,
1269 and 1970, in minutes FV per 100 minutes
active.

Feeding Vepnetatinn Intensit
1560 [HF EETE in]

June B0.3 (13) 5.3  24)
July S 59.7 ( 9)
Rugust 51.3 ([14) e
July-Aug. ==—- 6.8 (12)
Sept.=Nov. 65.3 (13) i

(n) = number of ten minute observation periods
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TABLE 4 . Feeding Vegetatian Effort (% of time actually
spent ingesting vegetation), bighorn ewes, 1969

and 1970,
Feedi-g Vegetation Effort
1969 15970
June 22.48 11.09
July ——— 9.35
August 17.78 ———
July-Aug. mmmaa 9.08

Eﬂ'ﬂt.i—uﬂ‘n.h Eﬂ.?ﬂ = e
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TABLE s Percent of time females were 'active' and the
percent of time they spent 'walking', 1969 and

1970,
Active Walkin
1969 1970 1969 1870
June 47 59 6 B
July 67 51 7 7
August 86 69 6 13
September 5B - 7 -
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TABLE 6 . Percent of observation time lambs spent
teeding Vegetationm and number of hours
FV/24 hours.

% of time FV Mrs, FU/24 hrs.
1988 1570 1589 1970
Juna 10 B 2.40 1.92
July 13 11 3.12 2,64
August 22 20 5.28 4.80
September 31 _— T.44 S

TABLE 7 . Intensity of Feeding Vaegetation by lambs,
1969 and 1970, in minutes FV per 100 minutes

active.
feeding venstation Intensity
1965 {n?_ 1870 (n)
June 34,5 (36) 28.0 (40D)
July 51.3 {40) 29.8 (45)
August 48.3 (23) 43.3 (9)

Sept.-Nov. 8.7 (17) i

{n) = number of ten minute cbservation perliods
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TABLE B8 . Feeding Vegetation EFffort Sﬁ of time a:tunllI
spant ingesting vegetation), bighorn lambs, 19E9

and 1970.
Feeding Vepetation EFFart
1985 70
June 3,48 2.24
July 6.67 3.28
Rugust 10.61 8.66

EEDt.-"UU. E‘I.]Er -
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TABLE 9 . Percent of time lambs were "active®™ snd the
percent of time they spent 'walking', 1969

and 1370.
Active Walking
1983 1570 1349 1570
June 34 a7 5 11
July a5 a3 [ 9
August 20 B3 7] 11
September 59 - 6 _—

TABLE 10 'Walking'as a percent of time 'sctive',
bigharn lambs, 1369 and 1570.

19£9 1970
June 18 23
July 13 21

August 12 17




TABLE 11 | Duration of suckles by bighorn lambs, 1969 and
1970, Shaep Rivar Area,

Suckle Duration {sen.] Significance of
1565 (n] 1970 (n difference

June 1 = 15 20,2 (102) -=w-=
16 = 31 20,17 (48) 21.5 5157; p<.10
total 20.2 (150) 21.5 (157 p<.10

July 1 -15 15,6 (B87) 16.9 (22 P>.5
16 = 31 15.3 (11]) 17.3 Em? p<.0l
total 15.6 (98) 17.2 (129 p<.0l

August 14.0 (22) 14.5 (2)

September 13.5 (B) =w==

{n) = number of suckles timed
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TABLE 13 . Calculated total seconds suckled by bighorn
lambs par 24 bhours, 1969 and 1970,

seconds suckled/?4 hrs,

187
June 1 = 15 513.2 o=
16 = 30 267.6 379.2
July 1 - 15 282.9 193.5
16 = 31 141:8 2E67.7
August 1 - 15 100.6 181.8
16 - 31 B5.0 Eiia
September 1- 15 63.2 -——

TABLE 14 . Number of suckle atterpts per hour of awe
Activity, Sheep River Area, 1959 and 1970

19E9 1970
June 1.44 1.B2
July 1.58 1.98
August 1.14 1.61

September .67 -
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TABLE 45 ., Freaguency of rejection of suckle attempts,
bighorn lambs, 198% and 1970.

1958 !nl' 1970 !n! 7

June 1 - 1§ 34 (201 -
16 =30 30 ( B2 42 ,151
total 33 (283 a2 (147
July 1 = 15 39 (174 30 ( 33
16 =31 ES 33 =1 (136
totel 41 (207 47 {169
August 1 = 15 58 (33 54 (26)
16 -31 53 (51 -—
total 5 (Ba -—
September o (18) -
Novemhar 79 (24) -
Decembar 3T { E} b

{n) = nurher of suckles attempted
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TABLE 18 , Freguency of 'epproachea’ used by le=hs in
successful suckling interactlions, 1359 & 1970

Jdune 1 = 4E
i =30
total

July 1 - 18
16 -1
toktal

August 1 - 15
18 =31
total

Septembar 1-15

1969 5 1 I s M
§1{%) RR(&) (n) 51 AR (n)
B1 19 (113 -—  =Z .
BO 20 (sD 73 27 151
E1 19 (183 TS 2T 161
Be 16 (96 O
67 33 15 1] 34 107
BZ 8 (111 &6 34 129
=B 42 12 45 5 (9)
50 50 24 - 23 ,
53 &7 36 45 85 (=)
37 63 (8) e BE

El = "step-in' spproach

#
n

RR = 'runearound' epproéch
(n)= totel nurber of approaches
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4 COMPARISOM DF CERTAIN ASPECTS OF THE BEHAVIOUR AMD
DEVELDPHMENT OF LAMBS FROM TWD POPULATIOWNS OF BiIGHORM
SHEEP (Dvis canadensis canadensis Shaw)

bDavid Shackleton
Department of Biology
University of Calgary

Calgary, Alberta

Abstract

The study was carried out on lambs belonging to two different
populations of bighorn sheep in the Canadian Rocky Mountains. The
study areas were located at Bare Hountaln, Banff National Park,
Alberta, and Radlum Hot Springs, Kootenay Natlonal Park, British Columbia.
Information was recorded on a2l aspects of behaviour related to the
nour ishment and development of the lambs during thelir First few months of
life. Quantitative data were collected on the durations of suckles,
grazing and play bouts, lamb production and development. It was concluded
that the lambs from the Bare Mountaln population were of poorer guallity.
The lambs from this population, compared to those from Radium Hot Springs,
had a lower milk intaka, whilst at the same time relying on a higher forage
consumpt ion, Conseguently they spent Tess ctime in play activities. Bare
Mountain lambs alsa showed markedly poorer growth and development and this
appeared to continue inte the second year of 11fe. Lamb production also
raflacted the difference In quality between the two populations, with a
lamb to ewe ratio of 33: 100 for the Bare Mountaln population, and
70 + 100 for the Radium Hot Springs population. The differances found
betwean these two populations of bigharn sheep are comparable to the
results of studies of the effects of high and low plane levels of nutrition
on the growth and development of the domestic lamb (Ovis aries).

David Shackletan - Question Pericd

0. Do vyou have any figures far the length of grazing by a lamb shown
on the slide, and when it began?

A. | observed the first lambs at Banff on bth June when they were about
2 weeks old, and they were graring consistently then. The figures as
I gave them were mesn values and were 2 minutes per lamb and 3 minutes
per ewe for grazing bouts. | First abserved sustained grazing by
Kootenay lambs when they were 7 weeks old, but they could have started
two weeks sarlier.

Q. Did you collect data on the difference betwean range qualities here at
all?

&, Ho | didn't. This has been studied guite adequately by John Stelfax,
although | don't think he is collecting in the Kootenays. This aspect
reéquires & separate study to itself to do it adequatley. | must add
that the rest of my study is concerned with the social behaviour,
morphology and taxonomy of the sheep from the two populations.

. Although | don't believe you did any work on this, in your reading
were you satisfied that there is a constant relationship between the
amount of forage available and the amount of milk produced by the
Females?

74
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&, From the available literature on domestic sheep which | have read,
there is good evidence to show that the quality of the forage is
very significant, more so than the gquantity. The better the qualirty,
the greater the amount of milk produced. This effect is significant
whenaver the high guality feeding regime is started; whether it is
started prior to lactation or up to & weeks after its onset.

Comment: On Bil11's guestion atout the difference between Banff and Radium
{Kpotenay), vou could probably go back to some of the information on
the populatlon at Radium before the die-off in 1966~-67 and see that
the -lambs at that time had the same sppearance as the ones at Banff
do now, and that the range conditions were similar.

A. Well, John has the Information about this and | am also collecting
data on the horn growth and development, from rams which are still
living and which were alive before the die-off. There s tentative
evidence to support your Suggestion.

Commant: Thare is more evidence from the Wiowam herd as well and this
almost parallels vour findings Dave.

. Dave, do you have any differences in tha time of weaning or didn't
you record this?

A. | guess in domastic sheep weaning occurs around 70 days of age, but
| couldn't say for sure In bighorns.

. Was the herd structure the same for both parks?

A. In Banff thare were: 30 adult ewas, 10 lambs, six Z=year old males,
aix 2-year old females, &4 yearling males and § yearling females,
giving a total of 1. In Kootenay thare wers: 26 adult ewes, 19
lambs (12 male and 7 female), one Z-year old male, twa 2-year old
females, 3 yearling females, 1 vearling males, and 9 rams of 3-years
and aldar, giving a total of 63,

OM THE SIGMIFICANCE OF THERMOCLINES TO THE
BIOLOGY OF WINTERING MOUNTAIN SHEEP

V. Geist
Environmental Sciences Centre, University of Calgary
Calgary, Alberta

Abstract

The theoretical significance of why mountain sheep freaguent high
elevations during mid-winter is investigated. A thermocline is found
at high slevations which allows shesp and mountain goats to live at
higher ambient temperatures than those occurring in the valleys below.
It can be shown that each day-degree in & warmer microcl imate saves a
significant amount of fat from oxidation, if the animals live below the
temperature at which their food intake is insufficient to cover the cost
of keeping warm. With the ald of formulas derived from experiments on
the bioenergatics of ruminants, it can be shown that each day-degres
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saved can also be expressed in terms of food quantity and quality.

Thus at high ambient temperatures a sheep may |live on poorer forage
than at low amblent temperatures. These formulas were tested sgainst
digestibility of forage and found to predict accurately. It can be
shown that for an identical content of crude fibre and protein, green
forages have a higher digestibility than dry forages. Using the
formulas and Figures derived It can be shown that lambs must have con-
siderably better forage than rams to survive identical climatic con=
ditions. It Is predicted that lambs will differ from adults In food
hablts by being more selective feeders == taking In forage of relatively
low fibre and higher protein content., The highest energy expenditures
would be incurred in the valley where ambient temperatures are lower,
and temperatures fluctuate more than in the thermocline., Both the high
ambient temperatures and the reduced temperature fluctuations In the
thermocline are shown to be Important for sheep in energy conservation.

Dr. Val Geist = Questlon Perliod

Q. How sensitive Is forage intake to forage volume requirements In
wild populations? It is very good where forage is very high, but
In the field can you use forage guality as an estimate of forage
intake? Is that with winter ranga?

A. | would be delighted to have an answer to that question mysalf.
This Is exactly why we do these things =-- to ralse gquestions that
one hopas to be answared.

Q. Suppose you had the opportunity to test these models; where would
you start and what would be the first thing you would start to
find out?

K. This model assumes the animal is standing, it does not make the
assumption at any polnt that the animal is lying down. The moment
the animal lies down thare is part of his body in contact with the
ground and you do In fact Increase the Insulation considerably be-
cause the ground warms up where the animal 17es down. | do not
know what percentage touches the ground -- one third or one guarter.
This must be worked out. Then you have to know quite accurately
how long on the average the animal touches the ground, at what time
pericd he lies down. It would have to be set up as a sub-program.
The first thing that | can see s that there are still a lot of
details that need cleaning up.

Q. | was wondering why you use protein and fibre as the main base for
nutritional computer work here when | believe that carbohydrate
energy and Vitamin 'A' and mineral intake are generally considered
by nutritionists to be an Important year round concern from the stand-
point of the animal's welfare and energy requlrements. FProteln and
fibre would generally be one of the last you would llke to look at.

A. Quite simply, protein and fibre do predict quite accurately the
intake of the animal. So, It tells you how many calories It Is
going to take in and this has been worked out very well. The amount
of Vitamin "A' and what effect it has on Intake per se, | framkly at
present am not prepared to say and maybe you have some indication in
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some of your work, but | am gquite sure that it has considerable
effect and | am aware that Vitamin "A' content, at least during

the winter time, would very likely derive supplement from the
Vitamin 'A' stores In the liver Ttself, Some of the Russian

work indicates that the Vitamin 'A' content in the liver declines
during the winter time, | suspect even if the Vitamin "A' content
in winter forage is very low, which it very likely is because green
forage is very low In thelr intake, it will be supplemented Tairly
adequately in that case. As far as phosphates are concerned, there
is work to imdlcate that They are absorbed from bone during the
winter time. This would be true far other minerals as well. It is
my present understanding that the animal goes Into winter with a
store of energy In the form of fat, a store of minerals in Che form
of dense bone, a store of vitamins in the form of Vitamin 'A' in

the liver, and they use these things up during the winter months and
that thay replenish them at salt licks in the caze of minerals and in
the case of forage, of course, during the fallowing summer.



Val Ceist
University of Calgary
Calgary, Alberta

Hy maln points In shesp management are:

1. The need to conserve unhunted and unmanaged pooulations of sheep
of all races, and ecological types. Thus we need a viable
Stone's sheep population under protection. Mext, we need not
anly high-mountain populations under protection but also some
lowland sheep, f.e. such as in cliff belts along major rivers,
such as the Yukon. These small, but viable populations would
be our insurance against mismanagement, since they represent
untagped information and @ reserve of animals for reintroduction
prog rams ,

2. The need to keep unmanaged, unaltered, natural populations in our
Hational Parks so that we cen inform curselves on how the ecologi-
cal parameters of the habitat translate intg the sheep's population
dynamics, growth, physiology and behaviour. S5Sheep that graze fer-
ti11zed roadbanks and lawns, are fed and salted by touriscts, whose
population Is reduced by trapping programs and highway traffic, do
not fit the reguirements.

3. Once these reguirements are sacisfied, we can manage and experiment
with new management concepts on populations used for hunting or for
recreational, aesthetic, erc., needs, in good conscience.

k. A desirable objective is te rehabilitate areas from which sheep were
eradicated fn earlier years. This applies to large areas in the
Yukon Territory where market hunting destroyed sheep populations.

5. | emphasized that im dealing with social animals we must not apply
our knowledge gained from moose or deer, since their adaptive strate=
gies differ tec greatly.

Dave Neave
Alberta Flsh and Wildlifa Division
Edmonton, Albarts

Is sheep management in Alberta affected by the presance of
Natiomal Parks? Obviously the answer |5 yes, after looking at the
relationship of winter sheep ranges on the East Slope to the location
af the Park boundary.

Alberta East Slope Bighorn Range = 50 miles x 4SO miles with half n
the Matjonal Park. But, most (60-70%) of the winter ranges In the
Province are within 10 miles of the boundary. There I, therefore, a
very marked movement of sheep: Park In suemer, outside Park In winter,
Bur the number anmd availabllity of winter ranges Is the key to bigharn
survival and population numbers,
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This relationship is important as there has been 8 tremendous
change in sheep numbers in the last Century (well documented by

John Stelfox).
Very generally:

1800 - 1866 -
1860 - 1915 -
1915 - 1916 =
1937 - 1950 -
1950 - 1966 -
966 - 1970 -

high, 10,000 sheep

decline, 2,600 sheep due to heavy hunting

and livestock compatition

rapld Increase to 8,400 sheep through protection
high density and rapid declime - 2,500 shesp not
synchronous decline over East Slopes but decline

of 75 per cent In Parks - ldentifying of pneumonia
lungwarm = relation weather and range.

rapid Increase, 10,000 sheep - good range, mild
winters., Scattered die-offs in Banff - Bow River
high, but potential for die-off - first showing in
the East Koortenay and then Esotenay Park in B.C.

dug to the preusmonia - Jungworm complex and the
weather and range conditiens. The incidence of lung-
worm i now low there; however, very high in Jasper
and BanfF Parks and & decline s predicted.

Dutside Parks winter surveys & 500 sheep - ranges generally fair (inci=
dence of lungworm relatively fﬂwl, but relatively low production =
Decenber 30%; lambs per 100 ewes and yearlings and 2 year olds,

We can accept the philosophy that the population declines in the
Parks are nmatural, but how can we reduce the very real possibility of
an affect on adjacent or mutual herds? = with the apparent virulent
cond | tion,

Here then Is the problem:

1.

2.

a mutual herd, partially In the Park (unhunted) and Provincial

(hunted}, but with considerable movement between.
the bulld=-up In sheep populations = perhaps fluctuating between
10,000 - 2,500 In response to range conditions, weather severity

and a lungworm = pneumonla complex and with additlonal stresses

including range competition and a lack of predation,

We are at the peak In sheep populations and we are expecting a decline.
What are we doing? Look at our present management cutside the Park:
Trophy Sheep Seasons:

l.

originally none, then a2 minimum 3/& curl In the early 1960's
to &/5 curl In 1968

Hovember seasons were Inltlated for a short time to catch
Fark rams

= 1,200 residents and 200 non=-residents = 110 rams killed

= about 1/3 of the legal rams

- a reduction from past kills -
mid 1960's with Movember season
over 200 rams.

However, with trophy sheep seasons - only one small segment -
rams & years and over - affects 5% of population.

Hon=Trophy Zheep Zeasons:

= inltiated Iin 1966 to reduce sheep populations in order to

maintain a lower population level and to Increase production,
A& recent mpdification was made to protect yearling rams and

The attempt to reduce population on a range basis,

in mot effective.



- LOD - 450 permits = kill up to 150 sheep (k111 probably
57 of the population and therefore not effective in
population control.

3., Reduction of Elk and Livestock Compaetltion:

= late 1950's = introduction of cow elk seasons

- 8 gradual reduction in livestock grazing in key areas

EBoth these methods only allow mare range and less comoetrition

for available grass. A short term salution allowing higher

carrying capaclty for bighorns.

- gstimated loss of elk range at 7% every 10 years,

In Summary: we have a sheep population abave or reaching [ts carrying
capacity and although very "refined", sheep management can not retain a
desired population level.

What can we do to maintain a high sheep population in Alberta outside of
the Parks? - raising rams and yet maintaining adeguate production

1. Kill a kigher number of non=trophy sheep and maintaln a2 lower popu-
lation level, Very difficult when there is npo demand for present
non=trophy licenges. It Is unpalatable for many sheep hunters, per-
haps epidimizing trophy hunting, to kill a ewe at 25 vards.

2. A late sheep season in November to kill mere rams and ewes when they
are on specific winter ranges. This may delay migration and even
bresding behaviour. Unlegss there are more non-trophy hunters, there
would not be a significant increase in the harvest.

3. Same number of non-trophy permits = but only few W.M.U.'s per year =
heavy harvest on specilic herds.

k. Ray Demarchi - "slaughter house' syndrome In Europe.

3. FRemove all competition for bighorn sheep on ranges = more liberal cow
elk seasons and elimination of livestock from many allotments.

6. Improving present sheep ranges by burning and fertilizing - but, range
Improvements only temporarily resolve the problem and anly in specific
areas due to the animals' Innate capacity to increase above their
carrying capacity.

7. Protecting predators and allowing their bulld-up Is essential. They
alone may maintain a stable population or at least smooth out vialent
oscillations. But predators are protected in the Parks and have had no
affect In Park shesp populations.

B. Posslbly the best sclution - let any die-offs occur - best for salving
land-use problems.

| feel our management may, and certainly could help maintain a mare desired
level of sheep outside the National Parks. However, we can expect declines
in sheep numbers If there are die-offs Inside the Park. These die-offs
will probably extend through sheep ranges outside the Parks until reaching
natural barriers. Hopefully, the response of the sheep that survive and
their speed of recovery to high numbears, may be affected with management.




V. P. Ralfson
Head, Resource CLonservation
Mational Parks Branch
Calgary, Alberta

| have been asked as a member of this panel to present the "preser-
vationist" point of view in line with our policy In regard to the wild-
life (bighorn sheep) management, In doing this, | would like at the
beginning to clarify the word, preserve. To some this term means
literally to maintain and protect without change.

Bagsically in the National Parks we manage normally to two basic
ob jectives ;

I. to the era concept which means we do manage to preserve a

basic resource In such a condition that it will remain
static. This may be necessary to preserve a species or to
malntain @ unique feature or eco-system. Examples could be
the wood buffale In Elk Island or the whooping crame in
Wood Buffale. In these cases nature is not allowed to de-
termine completely the results.

2. for the most part our Mationmal Parks are managed on an evolu=-

tionary concept, [.e. that nature 1s allowed to take its course
25 much as possible and that dynamic changes as in nature are
taking place.
With regard to preservation then, we are essentially preserving the Parks
under these two management concepts.

The pelicy states that, with regard to wildlife and nature, '"objec-
tives of nature In Matlional Parks are Important parts of the national
heritage and should be preserved unimpalred for the benefit, education
and enjoyment of future generations." The policy further states that
it is part of the National Park purpose to maintain the quality and
beauty of wildlife In National Parks, |.e. to maintain healthy popu-
lations of native animals in balance with our environment. In a
completely natural sltuation thls could be accomplished by the steady
pressure and persistent attrition of predators on animals of poorer
condition." HModern hunting tends to reverse the natural process of
selection by favouring the less flt.

| think no one here would argue that nature, if let alone, would
produce the healthlest and best balanced natural population of the
various species of flora and fauna, In Vline with this then, | would
say our responsiblility In most cases is to preserve that natural and
dynamic situation. We must recognlize In some cases the value of
predators Including disease and fire in this category and, with the
development of skills to use these predators in our management tech-
nigues, we should not be fearful of the cycles which occur naturally
affecting population numbers. Population peaks and crashes in nature
do oceur and do, in various ways, have beneficial effects.

Thus our preservation management needs for all species inciuding
sheep are clearly defined and in most cases, as mentioned previously,
patural systems requiring no management would be the most desirable.
However , because of such things as boundaries which do not encompass
complete ecosystems and consequently the lack of some natural predators,
the best we can hope for is a auasi system of natural mesnagement. Where
W& 85 man enter the ploture with development and visitor use, some
counter acting measures must always be planned and taken. With regard
to sheep, the quality and health of their populations can only be
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achieved If we consider several basic factors. These are:
1. the amount of available range, particularly winter range.
2. the total range or migratory area reguired has to be con-

aidered. If part of the range occurs outside the Park,
what are the conditions that prevail there as well as
ingide.

3. density of animals on the range.

k., other species present. What Is the situation with regard to
competltlon.

5. predator conditions inciuding disease.

6. availabllity of mineral licks.

7. develgpment should not fFraoment populations,

No single one of these factors can be considered by Itself as each
is rolated or dependent on others. Our big problem s perhaps the
development of some Index which would help us forecase conditions and
help us take proper corrective action. In this regard we rely heavily
on the Canadian Wildlife Zervice.

In general we could say that to take preventative measures to natural
pccurrences such as disease |s to go contrary to our palicy., In the
pure sense, It may ba but management reguirements may dictate action
because Naticnal Parks are not, in many cases, pure natural communities.

Pressures outside the Parks and from within often require that counter
acting measures be taken. Most of you are aware, for axample, that we
have in the past reduced our sheep and elk populations in some areas. This,
In fact, is in line with the "Leopald" recommendations in Park management
of wildlife. The remaval of sheep has always been by live transplant and
many have gone to other parts of Canada and to the United States. In some
cases the reduction has not been because of our management regqulrements
but for the purpose of cooperating with another agency in the establishment
of herds.

How do we determine what action should be taken? What are gur ob-
jectives in wildlife management? Obviogusly the objectives must differ
from Park to Park. For example, the purpose and objectives of managing
buffalo would be entirely different between the three Parks of Wood Buffalg,
Waterton Lakes and Elk Island., Our management practices and ocwr reduction
programs would, therefore, vary., At the present time our specific ob-
jectives are not as well defined as we would |lke them to be, Respurce
information with regard to environmental requirements and conditlons,
have, however, started on a very ambitious program which will lead us to
achieve them ultimately. We have started an inventory program to glive us
rescurce information in all owr Mational Parks. The schedule for this may
take 10-12 years before completion. The priority is being given to new
Parks. This inventory information will then be used in the preparation
af Master Plans. The Haster Plan wlll set out the Park theme and the ob=
jectives. These objectives will then be reflected In the Rescurce Manage-
ment plan which will follow and, of course, the Resource Management plan
will include wildlife management plans. You might be Interested 1o note
that we have also embarked on 2 program of conducting studies regarding
the impact omn the environment and the eco-systems as a result of develop-
ment or use In the Parks. These Impact studies will be a part of the
development process and Tn some cases may well determine that a develop-
ment is Inadvisable. In the Impact studles, wildlife reguirements, migra-
tory routes, etc,, will be fully considered and | am sure that as a
result many of the problems, such as fragmentation of animal populations
will be minimized.

Gn this optimistic note | would close with thanks to the Chairman in
asking National Parks to participate in this Conference.



John G. Stelfox
Canadian Wildlife Service
Edmanton, Alberta

"The Parks are hereby dedicated to the pemople of Canada for their
benefit, education and enjoyment, and such Parks shall be maintained
and made use of 50 as to leave them unimpaired for the enjoyment of
future generations." This statement from the National Park policy
lays down two fundamental terms of reference:

1. Parks are set aside so the public may enjoy and learn from the
natural features.

2. The natural Featurés are to be preserved intact for all time.

By these natural features are meant all the Tiving things In the Parks,

bath plant and animal, and their non—living environment.

The concept of wildlife management in Parks is different from that
on non-Park lands where management consists of the manipulation of animal
numbers and hablitat condltions te produce a maximum sustained crop of
harvestable game. In Parks all wild animals, birds, reptiles and amphi-
bians as well as plants are protected from destruction., Thus we do Aot
categorize some species as pests (coyotes, skunks, etc,) that must be
controlled. Mor do we rate others as more desirable (bighorn sheep,
blue grouse, etc.) because they are important game species on provincial
lands. In general, all wildlife species are to be glven egual importance.

Changes In plant cover occur with plant succession, and there are
corresponding changes in wildlife species. Thus the removal of spruce by
fires may be followed by aspen poplar growth which favours an increase in
moose, beaver and snowshoe hares. However, 1f no further disturbance
cccurs the tree cover will gradually revert back to a spruce forest with
conditions slowly becoming more favourable for caribou, white-winged
crossbills, spruce grouse, etc.

Some animals are capable of reducing thelr own food supply, thus
contributing to population fluctuations. A population of hoofed mammals
can increase until it damages the grass and browse forage and changes
occur in plant community compesition to the detriment of some animal species.

When ranges and forage preferences of animal species overlap (l.e.
bighorn sheep and elk), competition for forage occurs and the species that
suffers the most is the one with the more restrictive or selective diet
{Cowan, 1950, Flook 1564, Stelfox & Taber 1963). For example, bighorn sheep
arg largely grazers whereas elk seem to have a broader adaptability to
feeding and surviving on a wider variety of grass, shrub and tree species
and coping with deeper snow conditions. In addition elk are at home on
grassland, parkland or forest communities, whereas wild sheep prefer
grassland communities In close proximity to rugged escarpment.

Diseases and parasites act as mortality agents especially in the
bovids such as blghorn sheep but have less effect on cervids such as elk,
thus favering the survival of cervids. Conversely, predation by large
carnivores such as wolves is heavier on elk than sheep thus favoring the
latter (Cowan, 1947). However, it is difficult to maintain good wolf
numbers in Parks becauvse they also freguent adjacent non=Park lands and
prey on livestock to the dissatisfaction of livestock owners,

In erder to preserve soil, plant cover, and animal populations in a
relatively harmonic but dynamic state within Parks 1t Is sometimes necessary
to control populations of hoofed mammals for the following reasons:

Bl
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1. the wildlife management policy is designed to maintain natural and
harmonious communities of plants and animals, with no animal species
permitied b0 Tncreass to & level where they cause:

a) serious depletion of native plant species,

b) serious depletion of other native animal specles through elimina=
tion of their food pr cowver, or

c) its own disappearance through destructicon of necessary habitat,

2. As most National Parks Include, or are on the headwaters of, imporiant
watersheds, the maintenance of adeguate plant cover, soll stability
and water guality are of utmost importance. Uncentrolled populations
of hopofed mammals can seriously damage watersheds, especlfally in the
case of elk,

3. Some Parks border farm or ranch lands where an overflow of surplus elk
or deer can cause economic losses to landowners which may cause 8
sufficient uproar In the voting public to force control measures within
the Parks.

For the above reasons, management programs of hoofed mammals are
implemented to keep populations within the carrying capacities of their
ranges. These gontrol measures are sanctioned in Section 7 of the National
Park Regulations which states that the Director may authorize the Park
Super intendent to take or destroy any game when such action is considered
advisable for game management purposes. Elk, bison, moose and deer have
been harvested in various Parks., Elk have reguired the most widespread
cantrol for reasons mentioned above.

sport hunting is prohibited under the Wational Park Act and justi=
flably so for twa main reasons:

1. it would set a precedent in National Parks exploitation.

£. the behaviour of the wildlife within the Parks is such that hunting or
shooating them would mot be much of a8 sport.

What is vitally needed in all Parks |s:

I. A broad and effective public education program to Inform the public on
all natural park values and on the reasons for existing wildlife manage=-
ment ar nan-management programs,

2. the development of a sound wild]|fe management policy for each Park
determined on the basis of the overall Park objectives and priorities
of varjous wildlife species in relation to other natural features.

This actually means placing priorities on each wildlife species as well
as desired numbers of each species. For example, Tt is essential to
determine the importance of bighorn sheep compared to elk, caribou,

etc. as well as the impact that uncontrolled numbers will have en

other important Park features. These priorities must alsa be determined
in consideration of adjacent provincial plans and problems.

Finally, should bighorn sheep management within Hatlional Parks he
designed to prevent population bulld=ups in excess of range carrying
capacities and the consequent temporary die-off of roughly 75 per cent of
the population. In considering the long=-term welfare of the range, there
is nothing to indicate that temporary range deterioration aleng the Athabasca
Valley In Jasper National Park in the 1940's resulted |n permanent rang e
deterioration or reduction of forage production. Unless the contrary can
be proven, there is llttle justification for bighorn sheep contrel within
National Parks., It appears that at this northern latitude, the duration,
severity and snowpack conditions of our winters are capable of Inducing
@ reduction in ungulate populations when range carrying capacities arae
surpassed, before permanent range damage occurs.
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Considering the problem of a pneumonia=-lungwarm disease in over-
abundant sheep populations within Parks spreading to sheep herds on
provincial ranges thus endangering their survival, this Is a definite
possibility and must be given sérious consideration. However, a réview
of past die-affs in westérn Canada indicates that provincial herds
suffered declines at the same time or at times even prior to die-offs
in adjacent Parks. The heavy use of livestock, or land alienation, on
important sheep winter ranges outside the Parks has often been responsi-
ble for triggering die-offs as fast if not sooner than has occurred in
unhunted herds within the Parks. It is Tikely desirable to maintain
optimum numbers of transient sheep herds by inducing surplus animals to
migrate onto provincial lands where they can be cropped by hunters.

Within the Parks §t is more important fo consider habitat management
{pﬁrpltuatlng sufficient grasslands), and to minimize Interspecific
competition, assuming of course that the Parks objective 15 to perpetuate
Targe: numbers of bighorn sheep.

Aceording to a previgus speaker, only about 5 per cent of the bighorn
sheep are being harvested annually in Alberta. If the provincial objective
Is to maintain populations within the carrying capacity of winter ranges
this would likely necessitate cropping at least 15 per cent of the pre-
sently high population. One of the most damaging programs we could fm=
plement either within or without the Natiomal Parks would be one designed
to harvest less than the optimum number of sheep from a range management
standpoint. Such a program would permit over-abundant populations to
exist for longer durations before a die-off, thus causing more severe
range damage than would occur if no population contrel existed and popu=-
lations declined sooner after they exceeded range carrying capacities.
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Question Period

. (to J. Stelfax) Ooes the Park really consider the population of
sheep outside the Park to be an important factor in Park sheep
management 7

A. | will turn that gquestion over to Sandy because the management of
all wildlife in natural surroundings in the Park is controlled by
Park staff on the advice of the Canadian Wildlife Service. | would
say that it definitely should be considered.

5. Rolfson = | think | would start that off by saying that the Fark re-
guirenents would come first. However, we are In the process of
working very closely with the Alberta Fish and Wildlife Division and
we are trying to establish Joint management on both sides of the
boundary.

V. Geist = with regard to the lungworm = pneumonia complex, animals be=-
come 5o heavily infected that at this state of high infection, they

will catch pneumonia and die of f. | am wondering T we should not
identify & virus sweeping through. | do not balieve we have the
AnSwers.

J. Btelfox = | would like to comment further that | would think that
Or. Holmes and other parasitologists would tend to agree that looking
at past die-offs in bighorn sheep we do not want to look Just at
pneumonia or incidences from virulent strains involved. Looking at
the habitat of the animals and the range quality and quantity (s the
impartant aspect and we should put less smphasis on pneumonia - lunmg-

WO rm,

Q. | would Vike to ask Sandy what developments within the Parks he thinks
are the key developments that should be considered with respect to
wildlife?

A, | do not know if we can answer this. We have studies to understand

the Impact on changes to animal populations. We have gone into a
crash impact study on the Trans Canada highway. We are looking at it
closely from an ecolegical standpoint. | dé not know that =& are
establ ishing any priorities right now.

Do you have ecologists leoking at this?

A, Yes. We are going to the Canadian Wildlife Service, te University
graduates, etc. ODur priority for special studies are First to the
government agency, such as C.W.5., or Forestry people; subseguently
we go to Universities. Then we will look to outzide consultants
and there are a large number of those kind of organizations coming
up all over the country.

Q. 1 do not see very much difference in the concept between the proposal
put farth by Hr. Wishart of “shoat them while you have them' and
Stelfox's "let them all die".

V. Geist - One of the major reasons why we must have information is
indeed te know how and when die-affs asccur and what the reason For
them is. We areé just getting into the age of knowing something about
Tiving things. We are at the very early stages. It s Imperative

that several areas should be that we lét nature Fake LS cOourse,
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R. Demarchi - In addition to what Val said about establishing animals,
one has to restore natural ecological systems in our National Parks
a5 they now exist and if possible try to restore the natural balance.
Removal of |ivestock would not solve the problem and die-offs are
most severe when they start. Our goal in British Columbia is to
remove all Tivestock from our bighorn sheap ranges. We are trying to
find out what effect cattle have had on sheep as livestock are not
part of the natural ecological system. They are not truly a competi-
tor on the same scale. We should examine those ranges that are natural
and also those that are mucked up by livestock.

0. Meave — You said your Department's policy was removal of livestock. |
think we can say that the Alberta Fish and Wildlife Division feels the
same way. We are looking more at livestock on elk and wildlife ranges
and | agree that the range would be in better shape if we removed
| ivestock in many areas.

J. Halmes - | would like to coement on some of the parasitological infor-
mation that has been flying around. We have done some studies in the
Hational Parks on animals that have been made available to us and
looking at the species that have been found there. The sheep herds
have not had contact with livestack. In the Sheep River herd we have
information about parasites and if we look at the species of parasites
that are present, we Find that the greatest amount of overlap as we
might expect is between domestic sheep and wild sheep. The only studies
we made have come to the conclusion that there may be different strains
invalved Between wildlife and domestic species. We made no studies In
areas where there are overlapping distributions, 5o far on the bighorn
sheep, it does not lock as IF there fs @ great deal of Inter-actlion
there. Lung worm burdens found at Sheep River had less lung worm in
the herds than the lung worm lgads In the herds in Jasper but not much
difference than Waterton or Banff Parks,

A. Schallenberger = | would like to say that the Alberta Fish and Wildlife
Division should shoot more bighorns, Everybody so far has carefully
avoided shooting more than 5 per cent of the bighorn herd. 1 think
this is one of the alternatives that can be considered here, if vou
reduced berds and kept ranges in better condition, Possible reduction
of the bighorn herd would not do much good If you have an over-
population af elk,

J. Stelfox = By controlling to prevent fluctwations, you do more harm in
cropping 5 per cent and maintaining your range In poor condition. What
you should take would be approximately 15-F5 per cent harvest to get down
to a point where you permit the range to recover to a healthy state and
then continue cropping. |If we look at Jasper's present population of
2,500 to 3,000, we Kntw we have oo many animals on the ranges at present.
The BS per cent die-off in the 1940's in Jasper permitted the range to
come back. | am sure it would be essential for us to bring the population
down to something in the neighborhood of 1,000-1,500 in order to Induce
wifter range improvement. 1L would be far worse to pick away at this
population. We are looking at other means of contral. I It Is hard
to find a full sized ram outside the Park, then it might be desirable
to maintain populations with a top-heavy balance toward rams. Before
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we get into this contral we really have to know what management
is required If we are ooing to maintain good range conditions.

D. Heave = We certainly would Tike to shoot mare non-trophy sheep.
have anly LOD permits Tssued, but do not receive more than 500
dpplications. The only thirg we can do is saturale some aréas with

more non=trophy sheep hunters and eliminate a large number of sheep
in & smaller area.

W



E. G. Schelfler
Alberca Fish and Wildlife Division
Edmonton, Alberta

Panel members are reguested to address themselves to four questions.

I. Are alpine and other bighorn sheep winter ranges in danger of

destrucrion?

Should she#p ranges be preserved and/or rehabil|tated?

What is being done today to achigéve a better harmony and to prevent

permanent damage to critical ranges?

Lk, What should and can be done in the Future and what are the possi=
bilitles for preventing protection and reclamation?

L= Pl
-

| came to Alberta in 1968 and there was very little work or
tontern expressed about sheep hablitations except for in a few areas and
although there was probably more concern expressed, It was known by only
a few informed people. In 1965 we got some ldea of some of the big coal
mining activities going on and in 1971 we learned the extent of explor-
ation plans. We were Taced with antiquated legislation at that time.
Government mechanisms such as the Environment Conservat fon Authority have
since been created,

The Fish and Wildlife Division was caught In the mlddle, 1iterally -
no staff to handle the situation. There now is a Minera 1l Surface Rights
Commlttee and the Fish and Wild1ife Division have a reprisentative on this
Committes. We now have more staff - two blologists on land use and one
technician and are in the process of setting up a land-us e/habitat section

with 2 section head eguivalent to our research and managmmnent section
heads .

WILDLIFE - MIHMERAL RESOURCE COMNFLICTS
J. B. Kemper
Alberta Fish and Wildlife Division
Edmonton, Alberta

The comparison of the conflict between coal development. s and big-
horn sheep In Alberta has been based upon sheep winter range:s:. Our
feeling is that while summer ranges are vast, wintering areas , which
occur In light snowfall zones or on wind swept slopes, are In short
supply. In addition, sheep appear to be labile enough In the summer to
svold disturbed areas, however they are physically and perhaps behaviorally
unwilling to do this during winters.

At present we have some 388,000 acres of bighorn sheep wli nter range
in Alberta, outside of the Hational Parks. Approximately BO,0( )0 acres,
or about 21 per cent of this area, lies within existing coal dl spositions.
2ince about 90 per cent of the mineable coal properties Iin the FProvince
are now under lease, the general picture reflected by this dat s should be
representative of what we can expect In the next decade.

gl
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These sheep winter ranges, which lie within existing coal dis-
positions, may be referred to as "conflict areas".

The natural seauence which companies follow In develeping a mine
area, could generally be summarized as follows:

1. obtain mineral lease for the area

2. general surface exploration

3. Intense exploration of specific small areas

&, develop mine site, plant and begin mining

g, full operation = strip - spoll areas added
underground

0Of immediate concern for these conflict areas therefore, 15 not
only their geographic location but also their relative position in this
timetable of events. At present, some 3,000 acres of the confllict area
have been explored by surface drilling, trenching, addits, or a combination
of thess methods. This represents about & per cent of the sheep ranges
within coal leases. In addition, exploration in the near future has besn
proposed for some 9,000 acres of the conflict area, or 11 per cent of It.
Therefore, some form of coal exploration has or will eccur in about 1k per
cent of the conflict area, or 11,000 acres.

Without & more detailed examination, one is tempted to conclude that
the coal industry has really only set it's sights on some 11,000 acres of
the Province's 388,000 acres of bighorn winter range. Extrapolating further
a2 3 per cent loss to our sheep herd of 4,000 animals, represents 120 head.
Unfortunately this does not represent a realistic basis for comparison
because Iindividual ranges may be completely destroyed In some areas, while
other areas are not touched. Compound these losses are range shrinkage
due to forest succession, Improved access, Increasing harassment year-
round, and a host of other problems,

We have prepared detailed resource maps of two areas which we have
investigated to date. An examination of these small areas in detail may
help to clarify the nature of the problem.

The Ya=ha Tinda area is well known for Tts elk and bighorn sheep
populations: the large grassy flats and slopes of this area are the re-
sult of an unigue microcl imatic phenomenon which prevents forest encroach-
ment of the grassland climax.

The First slide shows the physiographic feature of the general area,
and depicts the critical range of elk in orange and bighorn sheep in blue.
The Federally owned Ya-ha Tinda ranch is outlined in black in the center
of the map.

The elk population numbers about 1,500 animals which move through the
ares during fall, winter and early spring, retiring to the park to the
west during the summer. The total area needed by these elk s in the
neighborhood of 37,000 acres. Some 200 bighorns reslide on the winter ranges
{in blue) using about 10,000 acres.

The second slide shows the domestic grazing pattern superimposed on the
base map. About 710 head of cattle, and 330 horses use the area annually,
however, little conflict with elk and sheep occurs except on the Ya-ha tinda
ranch area. The grazing allotment surrounding the ranch property is re-
sarved for big game use. The horse grazing presents the only serious over-
lap with big game. The ranch area is entirely within the critical area
for elk and the Brewser's 110 horses, to the south, also overlap with the
elk,

The third overlay projects the existing coal and petroleum and natural
gas leases. They overlap with everything - Including each other.
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The sheep - coal confllet mareas include about 5,000 acres or
50 per cent of the critical winter range. The range south and north
of the ranch has undergons extensive exploration, |f the coal pro-
party south of the ranch is developed, this land (the largest in the
area) will be total climated. In situations llke these, statistics
can be misleading when based only on area calculations. |If all the
coal properties an this map were developed by strip methods, only
two isolated and relatively insignificant ranges would remain intact.
It is doubtful that sheep could survive at all on these areas.

The conflict betwsan coal and elk Is not severs. Some 8,000 of
17,000 acres are involved, or about 27 per cent,

If the ofl and coal leases are combined, only 400 ascres of sheep
range and 4 000 acres of elk range remain unaffected. However, the
methad af résources' extraction must be considered here.

To the previously mentioned uses may be added:

f. 200 horses an the Ya-ha Tinda ranch, winter
and summer reguire 200+ tons of hay plus
graln for over winter.
. @ sulpher gas plant, and two proposed new ones
. @ proposed recreation complex which could in-
clude skiing, golfing, motels, snowmobiles.
. a small logging operation exlsts in the area.
. good fishing in the Red Deer River and in Kieln
and Eagle Lakes.
6. it should be noted that the eastern slope of the
Rockies has been designated for watershed conser-
vation.

L
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A second area which involves one herd of sheep and the various dis-
positions of the land on which they reside, is known locally as the
Sheep River area (or refuge).

The 3heep River bighorn sheep and mule deer herds are among the most
accessible in the Province. Typically such herds exist on very small
critical winter ranges, and at Sheep River these small grassy slopes are
linked by the river canyon which the animals use as a travel route. The
total winter range acreage is small, about 1,200 acres, of which 200 acres
lies within coal leases. Almost the entire sheep range conflicts with
petroleum and natural gas leases.

Other major users of the area include grazing by domestic stock,
forestry and logging operations on the perifery of the area, and on
Important highways bisecting the area,

Recreation conflicts are anticipated in the near future as snowmobiles
and A.T.V. become more prevalent. In such accessible areas, poaching may
become a serious problem,

| hope these examples can serve as a basis Tor discussion by the
other members of the panel. In the past such discussion has been hampered
by the lack of comparative data which reflects the magnitude of the various
conflicts.



Jim 5impson
Class A Guide £ Qutfitter
Box 1175
Jasper, Alberta

This may be a little tough for me as | am an outfitter and not a
publ le speaker, but | havae learned to tel]l a few lies in order to sur-
vive.

| started in this business down around the Pincher Creek area
quite & number of years ago which was the bast bighorn country in the
world, | think and the Boone and Crockert Word Record Club will wvouch
for this, At that time the area | hunted was real fine as the fire roads
in there ware chained off and we thought we had it made. Then the public
pressurs opeaned up these roads as they felt we were harvesting all the
game and about that time exploration came to that country and put roads
up every canyen and | mean to the very top. Due to this there are 3,000
hunters there for the Tirst day or so of the season. | therefore moved
to Jasper Park b years ago where | bought sut a very good man,

Mr. Tom McCready. MNow | have nothing against coal or gas, but | would
like to ses some areas kept 1ikes thay are.

Now thare Is no non-resident sheesp hunting south of the Bow River and
up here they must draw for & permit. Thiz is hard to understand whan it is
not from a shartage of sheep but from too many hunters in the fleld at one
time,

The outfitters may have caused some of this but | feel that whan the
Figh and Wildlife Division took us out of the Game Act they caused a lot
of this as they then got 600 Class A guides or outfitters in one year and
| would like to see the outfitters put back In the Game Azt so they could
control us.

They can talk game managemant, but they can not do this If they ecan
not police it,

Whan one of us outfitters talk about these things they always say that
we are trylng to feather our own nest and | say ves If | can not make a
living out of It, | will go into something where | can.

We talk of bighorns and | do believe that anyone who lasted in my
business must be an ardent sheep hunter or he would not have stayed in the
business and had to fight with everyone; he would have done somathing where
he could make a 1iving bettar.

As for Jasper Park, | am very pleased to be there as it is a great
place with some great fishing and scenery. | take out a number of summar
trips with great psople like Mational Geographic and they would like to
come back In a couple of years for a complete summer photo trip and we want
to be able to do this but won't be able to for long If this mining, gas
and oil tears up our mountains.

Now | may get shot before | get out of here, but | have seen these
mining towns In the south and the men have toc much time off and make too
much money so conseguently you get a lot of poaching which Is hard to police
and that |s what we will have in the Grande Cache ares and more so with
more roads.

As fFar as | am eencerned the Willmore is the only Wilderness Area that
wa have left in Alberta. They talk about Wilderness Areas but to me they
gren't If you can walk across them in a couple af hours. When | take
people into the wilderness | want to be completely away from roads, towns,

g4
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etc. We don't want cars or trains keeping us awake at nights and now
we could lose this to the coal mining expleration.

| would 1ike my grand children to have some of the things that !
have had when they grow up., When someone says to them, your Grandad
used to outfit bighorn sheep hunters In the mountains, they may say
what is a blghorn and further what 1s a mountaln.

So ladies and gentlemen, lets all try and keep this Willmore
Wilderness as it Is. Thank you.

PROTECTION AND RECLAMATION OF BIGHORM SHEEP
RANGE IN THE FOOTHILLS OF ALBERTA

Harold H. Etter
Horthern Foreit Ressarch Centre
Canada Department of the Environment
Edmonton, Alberta

Winter Range Ecology

Just as winter often restricts man's movements on the ground, big
game animals find themselves confined to rather small portions of their
habitat where protection, forage and snow depths are to thelr advantage.
In the foothills of Alberta, this winter range Is shared at various
Limes by bighorn sheep, elk, mule deer and perhaps moose, horses or other
livestock; it is mainly composed of openings and southerly facing, grassy
tlopes, bordered by cpen mixedwood or conlferous forests. The climax
grass species in many of these open areas In southern Alberta is Festuca
scabrella.

Several ecological factors comblne to make winter range quality of
great importance for the maintenance of bighorn sheep herds. First, if
winter range becomes restricted or dateriorated, malnutrition will sceur
at a time when climatic factors are the most severe. Secondly, poor
winter forage may increase the Incidence of lungworm disease and lamb
mortality, or cause late breeding by ewes., Thirdly, sheep often have to
compete with other grazing animals that use the same range at various
times during the year. And, fourthly, these same areas are the first to
green up in the =pring and thus provide for the recovery of animals from
poor winter forage conditions., These ecologlical relationships combine to
determine the carrying capacity of winter ranges, which is a key factor
in the management and conservation of wild sheep herds.

Range Protection

The federal government does not have a historical mandate for the
protection of wildlife species and habitats outside the National Parks
and the Territories, although the proposed Canada Wildlife Act would allow
for the designation and protection of rare and endangered animals, and in
cooperation with provincial governments, the Act would allow for the Federal
government to acquire, control and manage lands for conservation and study
of wildlife resources. Habitat protection through land-use management is in
most cases a provincial responsibility. The two main threats to sheep
winter range in Alberta are overgrazing by sheep or competing animals, and
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encroachment by forests ar man into grassy cover types. Sheep, elk
and deer can be hunted, horses can be fenced, and trees can be cut or
burned: but man's presence in this ecosystem is not so easlly dealt
with. |f our goal is te protect the range, then man must either be ex-
cluded from it, or made to act in a manner that |s non-destructive (o
its eritical elemants.

Impact of Hining

One of man's activities that can complerely destroy winter range is

surface mining, since all original wildlife, vegetation and soil Is lost
where open pits, overburden dumps, processing plants and haul roads are
located, |F surface mining is allowed in areas that are presently used

by sheep as winter range, we can expect some effects upon sheep populations
for the term of the disturbance and until the habitat is restored. The
first effect will be that the animals must move to other locations. If

this secondary range Is as accessible and as able to support grazing animals
as the disturbed land did, then there should be no decrease in sheep numbers.
However, if the new range can not support as high animal densities, or
greater competition is encountered, then sheep pumbers will fall to the

new carrying capacity of the range. Rapid reclamation and evacuation of
mined land will minimize the impact of these activities on grazing animals
by allowing them to return to their original range as guickly as possible,
bearing In mind, that if the carrying capaclty of the secondary range is
too low, thare may be no sheep Lo raturn.

FReclamation

Our next consideration must be the quality of the original range
alfter mining and reclamation are completed. Hethods of reclamation are
not known to me that can reproduce the mosaic of topography and native
vegetation that we know as high quality wild sheep habitat. Reclamation=-
Ists who want to restore winter range must be made aware of the intricacy
of the habitat that was destroved.

Hopefully we will be able to restore or duplicate some parts of the
range. Te attempt this, we start with a list of the preferred foods of
bighorn sheep and certain other wild ungulates (Table 1). Grasses, sedges
and legumes constitute B0 - 90 per cent of the sheep's diet; and the sheep's
closest competitors ara probably elk and horses or other livestock. OF
the 1& genera listed in Table | only 3 are given at the specles level. This
raflects both a degree of flexibility by sheep within most genera, and our
lack of specific knowledge of preferred species. Even if we do designate
individual species, there are at least 20 species of Poa and Carex and 10
legumas that occur naturally In the foothills, none of which are commercially
avallable or which have been grown on disturbed land. We can take two
approaches to this situvation. Either substitute species that are com=
mercially avallable, or start a native plant collection and propagation
program. The latter cption is expensive and uswally frought with technical
diffieultlies. A compromise between these two approaches has lead to the
list of species In Table 2 which we are now studying In hydroseeding trials
at Luscar, Alberta. Additions and deletions in this list may be necessary,
and plants In genera such as Salix and Populus which are more easily planted
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than seeded, will be considered separately in our experiments. Initial
results Tndicate that several of the plants in the Luscar trials will
prove useful for the revegetation of mined land for winter range. How=-
ever, It will take some time to get the sheep's opinlon of this list of
candidate species.

Assuming that available species will satisfy wildlife forage require=
ments, the next step s establishing them on disturbed land in a pattern
that will be useful, for example, grasses and forbs on south facing slopes
and shrubs and trees on north facing slopes. |f the seil mantlie that was
on thesa areas can be replaced prior to seeding or planting, then the Job
of revegetation Is within the realm of possibility; however, if the
s=g=|=] must be spelled s=-p=o=i=1, then the time required to produce a
productive range will be decades, perhaps centuries. Since south facing
slopeas have a potential for use by animals and a risk of drought, limited
soil suppllies should be placed on these slopes first and Immediately
stabl]lzed with vegetation during reclamation. Some grass will also be
neaded on north facing slopes to control erosion. If choices must be
made as to the stesgpness and stability of slopes, the most stable 20 -
ho per cent slopes should be south facing. MHydroseeding techniques, in
which a slurry of water, organic mulch, fertilizer, adhesive and seeds
are sprayed éante rough ground, appear te be well sulted to these re-
vegetation jobs. Certain species will reguire other planting methods.
The main information we lack i3 the abillty of these plants to produce
high guality forage and to support wildlife populations.

Conclus ion

In concluslon, @ conscientious, cooperatlve effort by mining companies
and environmental agencies, wlill be necessary to apply and refine these
basic methods of winter range protection and reclamation, and to assure our
cont inued enjoyment of wild sheep in Alberta. Also, we will have to keep
a close watch on the health and distribution of bighorn sheep hards in the
comlng years to make sure that we are In fact not destroying this unigue
natural resource,
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TABIZ 1. PREFERRED FOODS OF HIGHORN SHEEP AS COMPARED TO EIX, MULE DEER
AND MOOSE ON FOOTHILIS RANGE IN ALEERTA /P

Plants Eaten Bighorn Male
Sheep Elk Deer Moocae

Gresses

Agropyron Gpp. H B L M

Eﬂeh:‘il aristata H M L L

Festucs spp. M M H L

Poa spp. M H H M

Bromus spp. L H M L
Sedges

carex spp. H M M K
Forbs

Astragalus spp. H L L L

Oxytropis spp. H L L L

Hedystrum spp. H L L L

Delphinium spp. M L L L

Cirsium Spp. M M L L
Shrubs &pd Trees

Salix spp. H H H B

Populus tresuloides H R M H

Ribes Bpp. H L L L

Pices gluca M L L L

Rosa spp. L M M L

“H, M and L represent high, medium and 1ittle or no utilization of the plant
Liated,

Pgources: W,D, Wishart 1958, The bighorn sheep of the Sheep River Valley.
M.8¢c, Thesis, Univ, af Alberta, Edmonton; and private commin{cation
by Bill Wishart, Wildlife Research Binlogist, Fish and Wildlife
Div,, Alberta Dept, of Iands and Forests, Edmonton,
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var. latifolia

Alberté Foregt Service

TABIE 2. PIANTS UNDER STUDY IN HYDROSEEDING THIALS ON MINED-LAND AT
IUSCAR, ALEERTA
Plants Seeded Seed Source SeedlDt lhT]ii{ and
Germination
Grasses
Agropyron sristatum Commercinl H
Agromyron atiglugs Collected in Alberta M
derovyron riverium Commereial H
Asropyron Srichophorum Commercial H
Agrogtis gibe Commareial H
Bromus inerpis Commercinl H
Dactylis glomerata Commareinl H
Elymus junceus Commercinl H
Eagtuce rubra Commareinl H
Eolerde crintata Collected in Alberta M
Ehlsun Dratense Commercial H
Eop pratansis Commercial M
Forbs
Medicago gAtive Commercial H
Melilotus Alba Commerclal H
Iupipus sp. (Russel) Commerecial M
Yicie Americanm Collacted in Alberta L
Epilabium anmistifoliun Collacted in Alberta H
Phacelin sericea Collected in Alberta H
Linaris daloatica Collacted in Alberta L
Aster alpinus Commarcial L
Shrubs &nd trees
ler alpifolip Commercial 8
Prumus virginisns Comnercial 8
Ross woodsii Collected in Alberta 8
[+ Commercial 8
Elacagnus commitata Commercial M
Lonicers tatarica Commercial B
Picea sngelmamyi Alberta Forest Service M
Ficen glauce Alberta Forest Service M
H

B4, M and L indicate high, medium &nd low quality and germination are charscter-
istic of most seedlots; § indicates special germination reguirements such as
stratification are common.
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APPENDIX A - Coal Mining

Before approval is given to the mining operation, the department
requires;

I. MAssurance that no failures occur in the foundation area on
which the spoll material Is placed and that no fallures occur In the spoll
materfal [tself,

2. Sufficient detail of pperations to assess the Intervening Impact
a5 well as the ultimate result on the watershed characteristics with respect
to groundwater and overland flow, water quality and gquantity, sediment
transport, flow diversion, methods of diversion and monitoring and other
corrective actions to maintain provinclally imposed pollutlen control stan-
dards.

1. Details of your access road location on your own as well as public
lands,

4. We require plans submitted under the signature and seal of a pro-
fessional engineer and in preparing your mining plan, the following should
be considered:

(a] Temporary spoil piles shall not be permitted in a location
which would result in siltation of any drainage course.

(b) The slopes and location of the spoil material must be such
that no falluras will occur in elther its foundatlon upon which
the spol! material has been placed or the spoll material itself.
(c) Backfilling shall be carried out progressively and shall not
be left as the final operation.

(d) The entire mined area is to be backfilled.

(&) No permanent spoll pikes will be permitted.

(f) The surface non-toxic material shall be piled separately to
be used as a top layer in completing the reclamation program.
(g) Drainage ditches shall be constructed above and below the
spoil and strip areas in order to prevent any surface runoff
water from entering the areas disturbed in the mining operation.
(h) Sedimentation ponds may be required and It may be necessary
to have the sedimentation ponds operative until revegetation has
been totally accomplished.

(i) The area shall be contoured in order that the disturbed areas
blend in with the natural areas and that no slope shall exceed
25% 30'.

We will require a reclamation deposit of S500.00 per acre for the area
which will ba disturbed. The reclamation deposit will be increased as addi-
tional areas are approved. This reclamation deposit or portion thereof
will be held until vegetation has been re-established and siltation in runoff
has been el iminated.
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APPENDIX € = Geophysical Conditions Tor Selsmic
Exploratory & Coal Permit Exploratory Work

1. It is the responsiblil ity of the company to determine the owner-
ship or other interests In the land designated in the sketch attached to
the reguest.

2. Access tralls shall not exceed sixteen (1&) feet Tn width and
shall be constructed with a minimum of surface disturbance. Existing
trails shall be utilized wherever possible. Hew trails must be flagged
by the company and their locatlen approved by an officer of the Minister
before clearing commences.

1. Al)] necessary precautions to be taken while tralls are under con-
struction to prevent the inception of soil erasion and sedimentation to
streams. Tralls shall be constructed In such a manner that Inside ditches
are not required unless otherwise directed.

L., A1l backfilled areas and other arecas of bare soll must be resseded
to a suitable mixture and vegetative growth re-established to the satis-
faction of an officer of the Minlster,

5. Stream crossings shall be kept to a minimum and only one crossing
is permitted at any Intersection of a trail and stream. Trails shall cross
streams at right angles to the stream channel and where necessary, diversion
trenches shall be constructed on approaches to streams to prevent siltation.

6. No debris, soil or overburden shall be deposited or allowed to
enter any watercourse and the stream courses shall not be diverted or altered
Iin any way. Stream flow shall not be carried in road or trail ditches.

7. Except for crossings, no trajil shall be constructed within 150 fest
of the banks of any watercourse unless necessitated by the terrain, In
which case the reguirement may be walved by an officer of the Hinister.

B. Orl11 hole locations shall be approved by an officer of the
Minister and shall not be located less than 150 feet from the high water
mark of any stream.

8, HNo campsite may be established without approval of an officer of
the Hinister,

10. Cleanup of debris shall be conducted to the satisfactlon of an
of flcer of the Minister and to be in accordance with The Public Lands Act,
and The Forest Protection Regulations.

11. Cleanup and reclamation shall be conducted in progress with the
program.

12. The company shall conduct the operation In a manner that will
preserve the aesthetic quality of the area and in this regard shall carry
out as little clearing as possible.

13. Revisions of the program requiring additional trails, drill holes
or substantial changes in location must be resubmitted and approved before
construction. Mimor changes may be made in the field if approved by an
officar of the Minister.

14, Wherever possible, or upon request, berms of debris and soll
along trails are to be removed to allow for proper drainage. Unstable areas
such as seeps and slump topography shall be avolided. Tralls shall be lo-
cated on ridge tops where possible to avold heavy cuts.

15. A copy of the monthly plans presently being submitted to the
Director of Minerals, should be forwarded to the Director of Lands and the
Forest Superintendent of the Forest wherein the program fs being conducted,
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16. Before a drilling rig is moved away from a drill hale, a
tag indicating the company name and drill hale location to be
placed facing and In close proximity to the hale but in no Case mMore
than thirty %30] feet From the hole lecatien.

17. Total disposal of debris must be carried out for a distance
af 300 feet from the high water mark of all rivers and for a distance
of 150 feet from high water mark of secondary streams.

18, All vertical cuts made along slopes that are deeper than two
Feat In depth are to be backsloped to a minimum 1 1/2:1 slope ratio.

19, Contlinugus llaison shall be malntalned with the officer desi-
gnated by Forest Superintendent of the Forest,
and these officers will oversee your program.

Lorne Yule
Land Use Secticn
Dapartment of Lands and Forests
Edmonton, Alberta

In preparing this short talk, | assumed the group would be primarily
Interested in surface disturbance as it relates to coal explaoration and
surface mining. | will therefore give a general run down of present govern-
mental procedures and policies with reference to this activity.

in brief, if a company proposed to mine coal, it would normally fol low
this procedure:
reguest the minerals bé offered for sale.
obtain an exploration permit to determine location
and extent af minerals.

3. once minerals established, obtain a mining permit
iy

H—I-

and a mineral surface lease to mine.
. after completion of mining and reclamation, obtaln
a reclamation certificate.
{1} Te go Into sach of these stages more fully therefore, and the various
environmental protection measures bael utilized, let us consider First
5I1§t I - sale or lesase of minerals. H?Huru it should be pointed put that
n foothills and mountain areas where coal Is likely to occur a large propor-
tion of the minerals have already been disposed of). Where they have not
been disposed of, a mineral application or reguest is referred to the
Hineral Referral Review Committee. The commlttee has representatives fFrom
the various rescource disciplies as well as the Department of Hines and
Hinerals, Once a reguest for mineral sale Is received, the conmittes
makes recommendations to the Deputy Minister of the Environment as to
advisabllity of sale, of all or part of the area and/or environmental pro-
tection conditions which should be attached 1f sale is approved.
(2) If the mineral sale Is approved, the next stage, Stage 2 15 normally
exploratory. Authority to explore for coal or any other purpose entailing
more surface damage than a purely geophysical operation for ofl and gas
Is |ssued persuant to the Public Lands Act. Once an application is made,
It Is submitted to an Interdepartmental committee (commonly known as the
coal committee), consisting of a Biologist, Agrologist and a Forestry
represantative. Recommendations of approving the project as a whole or
in part plus any spacial reclamation or land use conditions, which should
apply are made to the Deputy Minister of Lands and Forests. The Minister
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of Lands and Farests makes the final decision as to whether the project

will proceed ar nat. Te date, outside of certain selected areas, pretty
well all exploration programs have been approved. Exceptions have been

select watershed areass and Wilmare Wilderness Park.

Stage 3 - If the company decides to mine, it makes a mineral surface
I-a5u-;E§TTEitlnh through the Lands Divisien. This application Is ref-
erred to the various resource personnel, Fish & Wildlife, Water Resources,
Forestry, etc. AFter comments have been made, a meeting is held with the
governmental agencies and company to go over the proposal. I1f mime lo-
cation considered is satisfactory, a letter of approval with conditions
is issued by the Minister of Lands and Forests. Before development pro-
ceeds, however, the company [s reguired to submit a devélopment and reéc-
lamation plan. This Is again forwarded to the various government agencies
for comment. A development and reclamation committes go over the proposed
development plan with the company.

As mining progresses, periodic meetings are held with Ehe company to
scrutinize and evaluate on a continuing basls on-going development programs.

These procedures have pretty well evolved over the past couple of
years, since coal minlng became an important Industry in the foothills area.

The legislative authority presently for environmental protection
rests in the Forestry, Lands, Water Resources and Fish & Wildlife Acts.
Enforcement of the land use, reclamation conditions has generally been the
responsibility of Lands or Forestry personnel, assisted by Water Resources
and Fish £ Wildlife. The area of over all inspection and enforcement
responsibilities has as yet not been clearly defined.

As far as the outlook for the future is concerned, during the fall
and winter 1971-72 Five inter-disciplinary task Torces were established
and reports submitted to the Director of Interdepartmental Planning, Dept.
of the Environment, to deal with surface disturbance and reclamation. The
task Torce were:

1) coal expleoration and surface mining

2) sand and gravel expleration and development
3) el! and gas exploration and development

4) sanitary landfill

£) stream bank protectlion

These task forces were established in an attempt to deal with all
surface disturbance and reclamation comprehensively, and egultably,
whether it Ts a surface mining, sand or gravel removal, eil and gas
activity or what have you. Also, 1t was Telt there was a need to bring
together the variows and someatimes overlapping envirommental protection
acts and regulations as they exist within the various departments and di-
visions. This would streamline both administrative and enforcement pro-
cedures which would be an advantage te both government and industry. This
amalgamation and streamlining has already been done te some extent by
bringing Water Resources, Environmental Health and the Reclamation Council
into one department, the Department of the Environment.

The proposed surface disturbance and conservation act, under the
Department of the Environment, which s te utilize the reports of the
variocus task forces outlined previously, has not been tabled In the legi-
slature as yat, but is expected to be before the 1972 spring session ends.
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G. Stephenson
Assistant General Manager
Canmore Hines
Canmgre, Alberta

{Summary Only of Talk Presented)

Comments on Carmore Mines = have been operating in Bow Valley since
1886, surface mining last four (7) years. MWine out of ten coal companies
are concerned about the environment, for the following two reasons:

1) public image
2) more conscientious reasons
Concern the company shows for reclamation depends on three things:
1) depends on the personal concern of the individuals In
charge of the company
2) attitude of the owners of the company - many are prepared
to put money Into It
3) depends on the attitude of the average employee, not only
the pwners but the people working for that company == a
case of educating employees as to what and what not should
be done.
| balieve that until proven otherwise, you get more things done by talking
than by fighting. As an example, to gquote Sir Winston Churchill, "Talk,
talk, talk rather than war, war, war''. Hy point Is in your attitude to
coal companies. Give them a chance to explain to you what they are trying
to do and retain the cooperation of the coal companies. Unfair criticism
by people who do not know the facts of the operations of the coal companies
creates adverse reaction,

Showed S1ides.

1. Camnmore Corrldor area.

2. Coal seam,

3. 5Site after strip mining is completed.

4. Same section of strip mine after reclamation - absclutely im-
possible to bring area back exactly as It was before strip mining.

5. Bull=-dozing.

6. Abandoned mine, showing the worst possible condition.

7. Shows the three separate stock plles - rocks, gravel and soll -
located on Hount Rundle strip mine.

8. Recharge pond.

9. WView of Hount Rundle strip mine,

10. Strip mine shown earller = full length of valley - originally
covered with dense lumbar.

11, Same strip mine taken from exactly the same point, looking the
other way,

12. Mulching operation In progress.

13, Closer view, about two weeks after mulching cperation.

14, How an area completely covered by dense forest can be opened up
a little and possibly create pastura sultable for wildlife..

15. This is the only area for which | have a slide. s
exper iment plot on which we did establish vegetation. oWs & nink acre

It is my honest belief that where reclamation is not possible after
surface mining, there should be no surface mining.
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We have done a wildlife survey of the area where we are strip

minimg = a surmer student surveyed three areas by following cutlines
through the forest and just counted tracks = admittedly an amateur way
of doing L.

Ep.slinn Period

Q.

(to H. Etter) Have vou any Indication that sheep would not do as
well on the species that you have rather than going into the exortic
species?

it Is guite possible from a pasture polnt of view., 1t could sven do
better. It i3 not very consistent with ecology. What are we really
reclaiming for in wildlife hablitat? Reclamationists must be made
avare of the intimacy of the hablitat. It |s not 3o much will they do
better, but i3 It consistent with the principal of ecological pro-
tection.

(te M. Etter) | would not be too concerned about the fact that you
are pringing in some exotic species that are temporary and will help
stabilize the sall, but they should be replanted by native species
and the best ones should eventually take over.

It is & possibility that the species we put In now will be more success-—
ful. | find it difficult in my mind to visualize the kinds of success
which we are used to In ranges.

(te G. Stephensan) There are two things that come to my mind, One is
the opportunity of strip mining Tn alpine areas. The other point |
would like to make is that in areas where the government has leases in
the alpine areas, will these leases be cancelled?

Quite honestly, | have not seen & strip mine In alpline areas. |If the
re-vegetation process Is so difficult that It takes 200 vears to grow,
the government will not allow a strip mine where you can not reclaim
the surfaces.

(to L. Yule) Does reclamation spply to explorations only? Also,
reclamation I8 For some reason synonymous with vegetation. A good
example ix in the Yukon. WVarious ranges are now devoid of Dahl sheep.
Now, is the government to re-establish those sheep at government ex-
pense?

This Is not really government policy. This is sometimes the lack of
co-ordination between various agencies of the government., Under the
new proposed Reclamation of Surfaces Act this Is one of the things
that is taken into consideration., If & coal mine company goes in
there and say For Insténce takes a sheep range, It s proposed that
they would be reguired to replace that sheep range In some way or
another.
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(to L. Yule) Yes, but the range is useless wlthout the sheep. |If

the government decldes we have 100 or 500 sheep there and they de-
clde It Is in the best publlic Interest to have these sheep established,
the government Is forced to do I1t,

The government 1s not forced to do it.

= Discussion re submitting mine plans prior to exploration =

L. Yule = The people that work with this find Tt almost Impossible to

A,
E.,

q.
A,

submit mining plans prior to exploration because they have to go in
and explore, drill and do 8 tremendous amount of work to find out
whare the coal seams are before there is any possibillity of sub-
mitting a plan.

(to L. Yule) Do | understand that they do not have to or can not
submit an exploration plan? Are they required to submit an explor-
atlion plan?

Yes,

Scheffler - We den't know thelir time schedule as to when they are

going to explore. One of the things we have done, is that we have
daveloped guide 1ines where they have to destroy and close the access
roads after they have finished with thelr exploration.

Where is the coal going?
Japan,

Comment - After 17 years with the provinclal government agencies | have

Q.

developed a very pessimistic outlook with regards to your coal dev-
elopment areas In Alberta and the reason for my feeling this way Is
the government's fragmentary, uncoordinated program. (f they do
parmit exploration they actually determine how the roads will go in

if they do go. The way It has been in the past, you have certain
individuals In the branch and certain industries that are trying te

do the job, but there Is no way In which you can get effective multiple
use. | have seen nothing yet to indicate that we can expect anything
different so that by 1985 when 25,000 acres of the province are
stripped, what portion of that is going te be reclaimed? | would like
to be optimistic that there were a number of companies |lke Gerry's
that would reclaim it.

{to 6. Stephenson) | understand that a lot of the coal seams are
relatively small and coal operation will enly last for a few years In
these mountaln ranges and If development was going te cccur it would
be extensive throughout the sheep range. How large are these seams?
Are they gquite small? Pursuing the ldea of sheep belng removed from
ranges and there being no way of getting them back, Is It posslkle to
build a new range prior to @ mine geling Into operation?

The seams that are being worked now are 5 feat high to 150 feet thick.
I think the point te remember is of the total coal reserve of 3 to

k per cent 1s amendable te surface reclaim, A large strip mine I3 a2
very large capital expenditure. Seams near the surface are very
limited. In 100 vears time we will not want any coal. | think In

S0 yvears time the amount of coal we will need will be dyving out.
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Establishing a new range adjacent o existing ones = my suggestion
to this onea would be this == If you opan up a mine the First thing
you have to do Is to ban all hunting in that area. Hy experiance
is that by opening up roads you are very very subject to poaching.
The sheep on the mine property are relatively tame. You can get
as close as 18 yards from them and they will not move, With an
automatic rifle vou could eliminate half the herd. Another pet
peeve of mine 15 a lot of your Fish and Wildlife Officers are not
covering this. You need more Fish and Wildlife 0fficars.

G. (eo L. Yule) There seems to be & bit of inconsistency that perhaps
Mr. Yule can clear up for us. Earlier, Mr. Stephenson expressed
the idea that strip mining could not aceur above the timberline be-
cause of the fragile ecology. However, as many of you saw in the
Grande Cache area, one area 9 above the timberline. | am wondering
hiow the mining company in Grande Cache could go ahead and develop
this for strip mining when in fact they could pot reclaim jt.

A. | know Grande Cache and Coleman Collieries are mining well above Lhe
timberling. A% far as | know this Is not against any regulation.

C. Stephenson - My feeling is that if you can't re-establish vegetation
you should not mine., Maybe mining above the timberline is possible.

Q. Is there a regulation stating that you must reclaim?

A, | do not think there Is a regulation but it is a pelicy that 1f you
can't reclaim you should not mipe. Of course this Is a very difficult
subject because for Instance If you are in & rock area where there is
nothing growing at the present time, would you say that they should
not mine there? Take a particular case of Coleman Collieries which is
working at the present time - there is no vegetation (unlike Grande
Cache where you have big grassy areas). |[|f there was nothing there
in the beginning, and If you say you put it back in its natural state,
no reclamation is necessary.

2. (to L. Yule) Around Coleman Collieries there are all kinds of other
companies above the tree line, It brings up a point again which has
been brought forth by several people and that is that we must get at
things above the tree llne. It seems that they issue permits on an
automatic basls whether this can be reclaimed or not. It is so Tn=
consistent with the fact that yvou are Issulng permits automatically.

A. | am seeking Information on this. What is the objection if, for
instance, you have rock basis above the tree or grass line, for
issuing coal permits?

M., Quaedvlieg - There are several. In an area which is & miles long they
have put In over 50 miles of exploration roads. MNow, If they do not
strip they have already done considerable work in there and the area
involved in exploration alone may exceed the area involved in the
m;:Inq. I think we will probably see a decrease In the area of elk and
sheep.

E. Scheffler - The Right of Entry legislation literally prevents us from
stopping mining companies as well as other mineral developments. In-
variably they get the permit under present legislation, This again
is under review,
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Comment = Assuming you have a defined criteria for what the responsi-
bilities of 2 mine site are, what procedures do you plan to use
to make sure the company has attempted to rehabilitate? If in fact
they do not do it, what penalties are anticipated for the company
invalved? = Answer. The penalty 1s not lald down in legislation.
it is ar the discretion of the Minister under the new Environmental
Disturbance Act, | think they should propose a standard which would
be more uniformly applied.

J. Stelfox = | think the public and the government are being extremely
nalve that you must reclaim when it has not even been shown that
reclamation Is possible. Why even let them go in an area to explore
before the government proves that reclamation is possible.

B. Kemper = In many explorations there have been moderate successes in
establishing re-vegetatien. The agencies have put clauses in all the
things that have been brought up. |If certain clauses have been removed,

we have dons the best we can.

Q. (te G. Stephensan) There is an excellent report "Review of the Mining
Problems throughout the States' showing results of mining and not re-
claiming. | have seen nothing yet in our standards to show that the
regulations we have are legally binding. Several companies have done
irreparable damage and have left the country. In the Province of
Alberta, will repalr work be done with taxpayers moneyl

A. In order to obtain permission to strip mine you have to put forth a
deposit towards reclaiming, We have the bonding mow - up to thirty
thousand dollars.

0. Despite that bond, If you can't reclaim, thirty thousand dollars
does not mean anvthing,

A. We have attempted to come up with a flgure that we thought would
reclaim an area. We have researched some American figures and have
come up with this flgure,



HMr. Chalrman, Ladies and Gentlemen, it 1s Indeed a2 pleasure and
an honor Tor me to be here with you this evening and speak o you
about the organized poaching of big game animals, specifically the
Desert Bighorn Sheep. The fact that you as game managers invited an
Enforcement 0fficer to your workshop would Indicate to me that you are
looking at enforcemant as a tool of management.

| believe law enforcement will become a very Impartant toal of
management as our big game resources become more limited In numbers and
areas become less where general hunting can be permitted. You hare in
Canada still have many such areas but in the United States we only have
a few of our Western States where general hunting is permitted. Many
species such as the desert bighorn, the moose, the tule elk, the grizzly
bear, and other prize trophy animals can only be chtained under special
permit. As these conditions increase the value of a real trophy animal
of almost any species goes up and up.

Today In the Unlted States, and | expect here In Canada, there are
no real trophy animals left In the areas where general hunting is per-
mitted. The hunting pressure [s such that these animals just don't live
long enough to produce the majestic heads that once could be found among
all the big game specles.

The demand for these record heads has developed in the United States
a rather select group of trophy hunters. The ordinary sportsman can no
lenger pay the price tag that these trophy hunters place on these big game
animals; 510,000 for a desert bighorn and 55,000 for a polar bear. 5ince
many of these animals are now limited to areas where they are afforded pro-
tection there has developed another select group of Individuals who will
provide a guaranteed hunt for a record head and they are made up of a group
of unscrupulous guides and taxidermists.

In June 1970 cur Seattle agent, Larry Wills, was provided an unsigned
letter telling abowt a taxidermist In Yucaipa, Callfornia, who was pro-
viding guaranteed hunts for desert bighorn sheep at a cost of 52,500, The
letter also Indicated that a California Flsh and Game O0fficer might be
invelved.

Agent Wills provided me with this Information and | requested our
agent at Pasadana, California, to advise the Callfornla Fish and Game at
Los Angeles of this information and to make some discrest Investigation of
the taxidermist involved. | also reguested agent Wills to try to uncover
the name of the Individual who sent the letter.

Both of these officers were very successful In these assignments,
and Wills found that the writer of the letter was a gulde who had worked
with the suspected taxidermist and Parcher found out that desert bighorn
ware belng mounted In a taxidermist shop owned and operated by Gary Swanson
of Yucalpa, Callfornla. Parcher also found cut that Mr. Swanson was an
avid photographer of desert sheep and was working with the desert bighorn
council and the State of Califarnla Fish and Game Department.

The State of California advised us that they had received Information
thar their biologist was involved and they had investigated and concluded
that their biologist was being accused because of his relationship with a
young woman who worked at the shop.

Agent Parcher also began an exhaustive check of telephone calls that
had been made from the taxidermist shop and home to cities across the
United States. We also alerted our agents to provide us with names of hunters
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they knew who had grand slams in bighorn sheep. In September 1970
we arranged for one of our agents in Delaware to place a call to

Mr. Gary Swanson, owner of the taxidermist shop, to see If he could
arrange a hunt. This agent had been provided a cover by a business-
man and was represented as a vice president of a very successful con-
structlon company.

This telephone call verifled the fact that hunts for desert blg-
horn were being conducted by Swanson and the cost was set at 52,500,
but they were not sure |f a hunt could be arranged as they were booked
solid. Within two days calls came to the construction company offlce
making inguiry to see If agent Halstead worked there and was In fact
a member of the firm. The next day Swanson called our agent and ad-
vised that a hunt was avallable for the 12th day of September. He was
advised at this time that he would be told when and where to report In
plenty of time for the hunt. He was asked if he knew certain individuals
and where he had hunted big game and who with. He was also tald that all
transactions would be paid for In cash in small bills, tens and twenties.

We made arrangements to send extra agents down to cover this hunt
and to provide tracking devices so that we could follow the agent by car
or airplane as the need might be. We also made arrangements with Cali-
fornia Fish and Game to assist with this undercover operation.

On or about Auvgust 12 our agent was called by Hr., Swanson who told
him he had located some of the largest sheep he had seen In California
and the agent should plan to fly to Ontarioc, Callfornla, on September 3,
1970. He was told that he should come on certaln flights and bring the
52,500 in cash, he would not need a gun as a breakdown model would be
provided., This unexpected change caused us some concern as we wanted
to bring the agent to California and brief him on the type of hunting
he would be doing, climate, areas that he might expect to hent in, etc,
The naming of flights to take also prevented us from making contact
except in Denver, Colorado.

We arranged for a change In our plans and shifted two alrcraft and
six agents from Dove Patrol to cover the undercover work, Agent Parcher
was sent to Denver with the needed cash and 2 camera with a tracking
device bullt Into the case. Arrangements were made to meet Halstead and
transfer equipment and brief him on what we thought would take place.

Agent Halstead arrived in Ontario, California, on the 3rd of
September, at 11:45 P.H. He was met by Gary Swanson and a man identi~-
Fied as Ray Pocta. As | was the only person in our region who knew
ARgent Halstead, except Agent Parcher, | was at the Ontario airport
and watched the meeting by the subjects., We had three undercover cars
on hand with two agents in each. Our Etracking device was operating and
wo could receive 1t in the cars and by our planes at about 5,000 fest.

The subjects, with our agent, went to a camper and headed ocut of
Ontario towards Redlands where the taxidermist shop wes located., Swanson
Ieft the camper and took a second car to his hooe. Pocta and our agent
drove sguth to the area of Anzo Borriyo 5State Park where we knew there
were some gopd bands of desert bighorn., As daylight was Just about upon
us and our tracking devices were working, we felt sure they would hunt
somewhere close to this area so we broke contact and planned to fly the
Park and locate the subject by plane at about 3 A.H,
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Later that morning, much to our dismay, we could not locate the
vehicle and our subjects., Both planes were sent out and @ systematic
search was started to cover the known desert bighorn sheep areas. An
allday search failed to locate the group although we did see several
parties and individuals in and arcund the sheep watering areas. We
planned to continue the search the feollowing day, September 5.

The next morning just as we were leaving to start our search, we
received a call from our agent that the hunt had besn concluded and had
taken place ever 100 miles south from where the camper had parked and we
broke contact nmar the Anzo Borriyo State Park. We ware told that the
guide, Mr. Pocta, had just bean too tired to drive further as he had Just
returned from a successful hunt that same day that he and Swanson met our
agant. Halstead had obtained so much infoarmation about the operation that
he felt no immediate arrest should be made as it appeared that this was &
well organized operation and may well have taken upwards of 100 to 150
sheep in California and athers In the Republic of Hexico.

He told us that he would break contact with the subjects In the
early afternoon and we could meet him at the Ontario alrport. The Infor=
matian he had gathered gave us, along with Swanson and Pocta, the names
of Bensley, a tannery operator; the young lady, Pear! Prudholm, who worked
as & guide and assisted with mounting the sheep; plus the part Mrs. Swanson
plaved In this Jekyll and Hyde operation.

Halstead had been taken to the Jacumba area of San Diege County on
his hunt, He was taken through a private ranch to a sheep area near the
Mexican border. He started his hunt scon after they arrived in the area
at about 9:30 A.M. He was gliven a small pack, a canteen of water, and a
rifle. The guide, Pocta, was an expert in his field and showed Halstead
sheep in less than one hour after leaving the camper. The temperature
was near |18° with a twenty mile wind blowing, As planned, Halstead soon
became tired and complained that his feet wera glving him problems., Pocta
asked If he would 1ike him to go ahead and get him a sheep. When he replied
that would be a good Idea, he was told that It would cost him an extra $100,
and |f he wanted a record head, it would be 5500 more. Halstead told Pocta
that he did not have that much cash but If he would take a check, he would
like a good head. The guide agreed to this and left Halstead to make his
way back to the camper. Before he reached the camper he heard one shot
and then in about a half hour, he heard two more shots. Upon his return
to the camper he was soon jolined by Swanson and another hunter. This
hunter claimed to be from New York, but was later found to be from
New Jersey. The guide returned with a sheep cape and horns. He told
Halstead that he had killed a small ram just to meet the guarantee, and
then went on to kill a better one. They remalned at the camp until after
dark, taking back roads to miss any chance of meeting border patrol per-
sonnel. They explained that they knew where the local warden worked, but
they did not want to be checked by border patrol personnel.

When Halstead returned to Yucalpa he was taken to the Swanson home,
paid for his hunt, and was shown about the home where several desert big-
horn and many other trophies were on display. He was advised that if he
wanted other species, Swansocn had contacts that would guarantee Rocky
Mountain, Dahl, and Stone sheep. They could also arrange for polar bear,
elk, deer, antelope hunts. He was told that hunts in foreign countries
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could also be arranged. Much of this Information indicated that the
anly good heads were In such places as the National Parks and game
refuges of the 5tates, These men bragged of hunts that cost 510,000
for a single hunt. They also explained that they never would take a
hunter out wnti!l they checked him out with other guides and taxidermists
or hunters who had taken part in these i1legal hunts. He was filled In
on Mr, Swanson's pending safarl to Asia for Marco Polo sheep. Halstead
was able to visit with Hiss Prudholm as she took him back to the alr-
port. The information from her and from Pocta led us to believe that
as many as 30 to 40 desert bighorn were now being processed at the
tannery and the taxidermist shop.

Under autharity of a search warrant, at 11:30 A.M., September 28,
1970, while Hr. Swanson was out of the United States, an organized
search was made of the taxidermist shop, the tannery, and the homes of
the four princlipals in this casa. At this time we selzed parts of some
30 desert bighorn sheep, one a full mount of a desert bighorn ready for
shipment to Calgary, Canada; several head mounts; 75 letters involving
correspondence relating to desert bighorn sheep hunts; business receipes;
address books with suspected hunters' names; business cards; scraps of
paper with names of individuals on; erc. This evidence provided us with
some 175 names of persons living In 21 states, twn Canadian provinces,
and the Hepublic of Mexico. To date we have processed through the
Federal courts 35 individuals plus the four principals on charges of con-
spiracy o violate the Lacey Act. All have paid the maximum Federal Fine
of 5500. Two cases have been dropped because we could not prove that sheep
had been killed although each of these defendants admit hunting in Cali-
fornia. We have several cases still pending, one of which involves the
full mount belonging to Dr. Oyer of Calgary. The State of California also
brought charges against the four principals and they have paid fines of
51,000 for Mr. Swanson and 90 days in the State Hospital for the mentally
insane, 5750 for Focta and three months in jail, 5500 for Mr. Bensley and
threa months in jail, 5250 for Hiss Prudholm plus 30 days in jall.

Mr. Bensley was arrested in Wyoming the day following our search of his

home and was charged with Z1 counts of game violations and paid fines In
that State of 51,000. The State of California has a clivl] sult on File

to collect 5500,000 in damages to the desert bighorn which have beesn (o=
tally protected in that State since 1890,

We in the Bureau are still working on information obtalned on this
case that indicates that other parties are involved in selling hunts on
all species of big game. Cooperation with the States, the several Pro=-
vincial Game Departments, and the Republic of Mexico all went Into making
this investigation a success. We have been successful in starting pro=
secution against a second group headed by a Mexican Mational named
Castellanas. Warrants are issued for his arrest In two States, Arlzona
and Maryland.,

I would 1ike to pass around & few pictures that will show you some
of the highlights of this investigation and show you some of the trophies
that were seized. Thank you.



BUSINESS SESSION

Thursday, April 13, 1972

Eike Scheffler asked the meeting for suggestions on where the
next sheep meeting should be held. Allen Schallenberger offered
Mantans State and it was unanimously agreed to hold the next meeting
in Hontana.

Eike Scheffler asked the meeting: Should we conslder at meetings if,
as @ group, there is an ecologlical concern with regard to use of big-
horn sheep range, or development of Federal-Provinclial-State authorities,
for example coal industry in Montana and Alberta. | for one am very
concerned, | would Tike to see us make a statement to the governments -
come sort of statement to the effect that we express a concern as to the
extent of rapid exploitation, and recommend that they look more wisely
at sound multiple use. Should we consider this statement or should we
avoid such a statement to government?

| think we have to be very careful not to antagonize or embarrass.
it would be taken In the right light if presented properly. It might
slow down this sort of development.

W. Wishart = We just got over @ bunch of hearings on strip mining in
Alberta. It might be another shot in the arm toward the protection of
the alpine - subalpine areas. There are new regulations that are farth=
ceoming with respect to coal explorations and developments.

J. Stelfox = | haven't read it but have heard many complimentary comments
about It. | think we could bring out some strong points which would help
to direct the government into doing a better job of managing resocurces on
csheep range. It might also give other areas such as British Columbia and
some of the states some support in promoting wise multiple use policies
for their she2ep range areas.

- Some discussion on the maps presented by Bryan Kemper =

J. Stelfex = | think that (rafarring to E. Scheffler's suggestion) a state-
ment to the Alkerta Provincial Government expressing our concern over the
deleterious effects of mining on bighorn sheep in western Alberta would be
a very useful function of this group and | would so move. Carried.

E. Schefflar = Any volunteers to help with this? Bryan, John, Bill Wishart
-- we could use you as a medium; John 5Stelfox, would you chair this sort
of thing? John Stalfox agreed.

E. Scheffler = Mayba you should have one person from each State and Province
look at it. Volunteers: Chuck Lacy, Bill Wishart, Bryan Kemper, Wayne
Heimer, Gene Schoenveld, Ron Stoneberg, Ray Demarchi, Blair Rippin.

R. Stoneburg - Prior to the next meeting maybe this same group could get
up & policy statement and submit it to the group at the next meating.

J. Stelfox - | would recommend If we draw this statement up | would be pre-
pared to send copies to each member of the organization and sollcit com=
ments From them and get the concensus of their gpproval and 1f received to
then submit |® to the Alberta and B.C. Governments, plus any States that
delegates from the United States recosmend ,

G. Schoenveld questioned the time of the next meeting. It was agread to
hold the next meeting the spring of 1974 in Montana.
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A STATEMENT OF CONCERN BY THE NORTHERN WILD

SHEEP COUNCIL ON THE EFFECTS OF COAL MINING

ON WILD SHEEP POPULATIONS IN WESTERN CANADA
AND MORTHWESTERMN UMITED STATES

August, 1972

The Horthern Wild Sheep Council, comprised of research and manage-
ment biologists from western Canada and the northwestern United States,
wishas to express concern regarding current and future deleterious
affects of coal mining, in particular strip mining, within Foothill and
Mountain Regions on wild sheep populations. We recognize and advocate
mul tiple-use management of these lands but believe that present coal esx=
traction methods are not following sound multiple-resource management
guidelines and If pursued will lead to the depletion of wild sheep popu=
lations over extensive areas.

It Is our contention that an economical, social, and ecologically
accurate evaluation of all important rescurces on coal/shesp ranges plus
the formulation of a multiple-use plan for these lands can result in the
desired extraction of coal as well as the malntenance of sheep populations
and other important renewable resources associated with these hasadwaters.

Wild sheep in North America are very selective In thair habltat
requirements. Their range Is restricted almost entirely to semi-open and
open ranges near cliffs within the Sub-Alpine and Alpine rones. This
animal is one of the least adaptable big game species to habltat intrusion
by man. Wild sheep do not survive in neighboring forests as do elk, moose
and deer. Therefore, they can not be displaced from thelr small alpine
environments and be expected to survive on neighboring lands whare they
were not farmerly present. If their small eritical ranges become un-
available either through removal of vegetation and/or human harassment,
then each herd will perish. Reintroduction may not establish ecological
parameters of existing herds.

Rehabilitation of destroyed alpine ranges has never been demonstrated.
We believe that coal mining with only minor changes required of existing
practices, can be conducted so as to cause only slight impairment to wild
sheep ranges. In most cases 1t appears that only small portions of coal
leases need be exempt from mining, since these areas are often valuable
to wild ungulates such as mountain goats, elk, mule deer and mountain
caribau. Where important surface conflicts arise, consideration should
be given to using underground mining methods in order to minimize range
destruction and animal harassment. In some cases [t may be necessary to
delete mining where other critical habitar reguirements from mining such
as natural licks, waterhales, ar lambing areas aid in maintaining
existing populations.

In summary, we contend that present coal mining practices In Foothill
and Hountain Regions, plus the recent frantic acceleration of mining
activities are having increasingly deleterious effects on wild sheep popu-
lations. We believe that the matter is so serious that the very survival
of wild sheep in many areas throughout western Canada and northwestern
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United S5tates is threatened by present and contemplated coal extraction
programs, The major conflict lles in the Increased practice of sirlp
mining of critical portions of Sub-Alpine and Alpine meadows that are
specific winter ranges for wild sheep. These vital areas comprise less
than 5 per cent of the mountainous area and can not be replaced. .

There is an wurgent need for governments and coal mining companies
to infuse sound emcolagical reasoning im consultation with wildlife
specialists into coal developmant planning on wild sheep ranges.

We thank you for your consideration of this statement and we hope
you will accept cur commants and offer of help In the light Tn which It
was [ntendad, namely, as that of a constructive associate.
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Or. John C. Holmes
Department of Zoology
University of Alberta
Edmonton, Alberta

Brian Horejsi
Department of Biclogy
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Department of Animal Science
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