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ABSTRACT

The ecology and recreational value of timber wolves

(Canis l-upus) in the Wallace Lake area and the extent of wolf

predation on cattle in agricultural- regions of Manitoba were

examined during L973-1975 in an effort to evaluate the

ecological, recreational- and economic status of wolves in

Southern Manitoba.

A population of approximately eleven \¡Tolves occupied the
)

563 km'Wallace Lake studlz area resulting in a density of

one wolf per 51 km2. Examination of 203 wolf scats from the

study area showed that moose, white-tailed deer and beaver

comprised 89.5% of the wol-ves' diet. Beaver \¡/as the primary

prey species during sutnmer while moose and deer were utilized

heavily during the wínter. There was no shift in the wofves'

diet to young ungulates during the summer.

post-mortem examinations of 21 wolf carcasses collected

by trappers from scattered locations throughout Southern

Manitoba reveal-ed the majority were in good nutritional

condition with light parasite loads and few pathologic

abnormal-ities. Sixteen of 20 wolves aged were less than one

year old.

A questionnaire survey of L26 sunmer visitors to the

Wallace Lake study area indicated a large majority was

interested in hearing and seeing wolves, and 13.68 would have

been willing to participate in organized programmês on wolf

biology had these been available.



A questionnaire mailed to 1,059 cattl-e owners yielded

a 49 "2% return. Of those , I9eo had l-ost l-ivestock to predators

of all species during the last five years. OnIy 1.8% had lost

a total of 19 cafves and one sheep, attributabl-e to wolf

predation during L973-74. It was concluded that l-ivestock

losses to timber wolves in Manitoba were minimal.
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TNTRODUCTION

The timber or grey wolf (Canis lupus Linn- ) at one time

had a circumpolar distribution in the Northern Hemisphere. It

was found in all Northern Hemisphere habitat types with the

exception of certain desert areas in the western and south-

western regions of the United States and tropical rain forests

(Goldman , L944) . In North America the wolf's range extended

from the High Arctic Islands to the southern end of the Mexican

Plateau (Goldman, ibid.). Wolves now occupy approximately half

of their former range in North America (Theberge, 1973). The

remnant populations outside Canada and A1aska are very small

and geographically limited.

Men and wolves have seldom co-existed peacefully. The

wolf is a predator of large mammal-s and this has Ied to con-

fl-icts, either real or imagined, with man's utilization of

game animals and htr.sbandry of domestic livestock. The belief

that wolves prey on humans has also contributed to the fear

and hatred that man has felt for the wolf. As a resuÌt,

wol-ves have been exterminated in much of their former range.

As in other areas of North America, the wolf in Manítoba

has been subjected to bounty and poison campaigns in an

attempt to fower the population and hence the presumed conflict

with man. In Manitoba wolves have been restricted primarily

to the boreal forest "wilderness area" of the province with



smal-l outlying populations existing in Riding lulountain National

Park and Spruce Woods Provincial Park. Wolves are occasionally

seen in agricultural }Íanitoba. Although there is no longer a

provincial bounty on the wo}f, it is still cl-assified as a

predator and is therefore unprotected throughout the year

except in wildlife refuges and Riding Mountain National Park'

In recent years the public attitude toward predators has

changed. Increases in both the sport-hunting value and the

commercial val-ue of predators have resulted in increased

hunting and trapping pressures. At the same time, the

aesthetic and intrinsic values of predators have been recog-

nized and the wolf has become a symbol of "wilderness".

Because of their increased aesthetic and commercial values,

there is now a greater need for "management" of wolves and

other predators than for control. Management of predators

reguires information on the biology of the species, oñ their

effects on agricultural operations and on their effects on

other wildlife sPecies -

Few data have been collected on wolves in Manitoba

except in Riding Mountain National Park where a detailed

study of wolf ecology is presently being conducted as part

of a large mammal systems study (Carbyn' pers' comm')'

Records of track occurrences, rough population estimates and

some reports of predation on livestock have been presented

in regional reports by the Manitoba Department of Renewable

Resources and Transportation services (R.R.T.s.). This,



however, is not an adequate basis for making management

decisions of potential biological and economic impact on

wolf populations.

I undertook this study to provide some basic data on the

ecology of timber wolves in Manitoba. The primarlz objective

of my study was to examine Lhe ecology of timber wolves in

the Wallace Lake area. The secondary objective was to examine

some aspects of the relationship between man and wol-ves.

This involved evaluating: 1) the effects of wol-ves on cattle-

rearing operations in agro-Manitoba and 2) the attitudes of

tourists in a wilderness area (Wallace Lake) to wolves. The

data collected in thís study were used to formulate recom-

mendations for a wolf management policy for Manitoba..



LITERATURE REVIEW

Timber wolves evolved as pack-hunting predators of large

animals. They possess physical and behavioral characteris-

tics which have adapted them to this niche. The adaptations

which enable them to capture large ungulates render them

inefficient as hunters of small animals. Studies in North

America have shown that timber wolves depend on large ungu-

lates for their primary food source. Although wolves consume

a wide variety of sma1l mammaÌs, birds, fish, invertebrates

and vegetation, beaver (Castor canadensis) is the smalfest

species they prey on regularly. There is a large recent body

of l-iterature concerning the interaction of wol-ves with moose

(Alces alces) , deer (Odocoileus sp. ) and beaver.

Pimlott et al-. (1969 ) observed that wolf food habits

studies in North America have shown that there is an "optimum

prey species" in every area. That is, one species provides

the majoritv of the wolvesr diet. They suggested that a

combination of prey characteristics such as density, escape

and defence capabilities and habitat ohysiography determine

the "optimum prey species" of an area.

Wolves concentrate on the smallest or easiest prey to

catch when two or more species of large prey inhabit the

same area (Mech, 1970). Peterson (1955) found that wolves

preyed more heaviJ-y on white-tailed deer (Odocoileus

virginianus) than on moose in the St. Ignace Island area of



Ontario. Despite the fact that moose were much more abundant,

he found that their remains occurred in only 36e" of the scats

collected while deer remains were found in 572. Cowan (Lg41)

reported that mule deer (Odocoileus hemionus) contributed

more to the diet of wolves in Jasper and Banff National Parks

than the deer population size would suggest. He found that

deer kilrs were approximately half as numerous as elk

(Cervus canadensis) kilIs although only about cne third as

many deer as elk were seen. Pimlott et aI. (1969) also found

that deer were the preferred food of wolves in Algoncuin Park,

Ontario.

The feeding habits of timber wolves shift with changes in

prey populations (Murie, 1944; Voigt et al. L976) and also

with the seasonal availability of prey. When one prey species

becomes scarce or unavailable, such as beaver do during the

wínter, they concentrate on other species. An important

seasonal change in the diet of wolves is the shift from adult

to infant unqulates during the summer.

FOOD HABITS OF WOLVES

MOOSE

The wide distribution of moose in North America has made

them the primary ungulate prey of wolves in many areas. Moose

is also an important game species, a situation which has led to

real and imagined conflicts between humans and wolves over the

utilization of moose.



The importance of moose to the diet of wol-ves depends upon

the availability of alternate food sources. Murie (L944 ) found

that barren-ground caribou (Rangifer tarándus) was the major

food source of wolves in Mount McKinley National Park and

moose remains \,vere identified in only nine of I,I7 4 scats.

Cowan lIg47 ) noted that while moose were fifth in abundance

in the total game population of Jasper and Banff Nationaf Parks,

they vùelie the third item in inçnrtance in the wolves' diet

(72 of 420 scats). Pimlott et al. (L969) expected that moose

would he the predominant food item following a decline in the

deer po,pulation in the tlarten River area of Ontario. However,

the occurrence of moose remains in scats was only L7e" while

deer was 422. Burkholder (1959) observed a pack of l0 wol-ves

in Alaska for six weeks and found that, of 22 kills, 14 were

caribou and eight were moose. Stephenson and Johnson (I972)

and Stephenson (1975a) found that moose \,fere the primary prey

of wolves in south-central Alaska.

The wolves in Isle Royale National Park in Michigan relv

on moose and beaver for th.eir food supply. Moose are the only

ungulates found on the island. Mech (1966) found moose

remains: in 75.gso of 438 summer scats and shelton (1966) found

that moose comprised B6B of summer food items occurrences'

BeaveÈ remains r,vere found in approximately 11e" of the summer

scats collected during these studies. The summer predation

pattern on IsIe Royale changed in the early 1970's due to an

increased beaver population and a decrease in moose productivity



Beaver became the principal food source for the wolves during

the sunrmer, occurring in 762 of the scats examined in Lg73

(Peterson, 1975). Moose have remained the major winter food

source for the wolves.

Selection of Moose

Mech (1966) found that the predation efficiency (per

cent of moose "tested" that were killed) of vTolves on IsIe

Royale was 7.82. shelton (L966 ) found the total predation

efficiency of wolves on Isle Royale over five years (his

studv and Mech's) was 8.lU. The low predation efficiency

of wolves suggests that they must search out moose which are

more vulnerable to predation than the majoritv of the popula-

tion. A number of factors including à9ê, sex, debil-itating

conditions, winter severity and range conditions have been

found to infl-uence the suceptibility of moose to predation

by wolves.

predation by wolves is usuallV concentrated on cafves and

relatively old moose. Studies of the summer food habits of

v¡olves have shown that calves often comprise the majority of

noose eaten during that season. Mech (1966) found that J1ea

of identifiable occurrences of moose remains were cal-ves.

Fimtott et al. (1969) found that calves conprised BB% of the

occurrences of moose remains. Frenzel (I974) also found a

very high proportion of calf remains in suInmer wolf scats.



Moose, especially cafves, \^/ere a major item i:r the summer diet

of wolves in south-central- Alaska (Stephenson, 1975a).

Because it is impossible to discern whether food items

found in scats are obtained through predation or scavenging,

it is difficult to determine the significance of this high

occurrence of cal-f remains. If the wolves are feeding on

dead cal-ves or calves that would have died of other causes

they would not affect the population significantly. However,

i f they were preying on young animals which would otherwise

survive, they could be a significant limiting factor.

LeResche (1968) found that in one area in Alaska the

greatest mortality among moose calves occurred during the

first five months after birth. During that time, 562 of the

calf crop was l-ost. The greatest mortality, approximately

262, occurred within two weeks of parturition. Causes of

mortality -included drowning, entrapment by vegetation,

abandonment, injuries inflicted by the mother and predation.

Gasaway et aI. (1977 ) estimated calf mortality in another

area of Alaska to be 40 503 from parturition to six weeks

and 60 702 by six months of age. They believed wolf

predation to be the most probable cause of this high mortality

rate.

Moose between the ages of one and seven years are usually

not affected by wolf predation (Mech 1966). Winter studies

have shown that calves and older animals (eight years and

older) bear the brunt of wolf predation. Burkholder (1959)



determined the ages of seven moose killed by wolves and

found that six were calves and one \^¡as a )zearling' He did

not notice any selection for age among 14 caribou killed bi¡

the same pack during the observation period. Mech (1966)

found that cal-ves composed ,I5Z of the moose population on

Isle Royale during his three year study. However, calves

comprised 36s" of 50 observed winter kills and approximateJ-y

47eo of 36 kills made by the large pack of 15 wolves. No

wolf-killed moose between the ages of one and seven years

\dere found. Moose eight years and older comprised 462 of

the winter kills. Shel-ton (1966) in a later stucly, examined

28 kills made by the large pack and found that 792 \¡rere

eight years or older. Fourteen per cent of these ki1ls were

calves despite the fact that he estimated that calves ma.de

up approximately 17% of the l-ate winter population. This

low representation of calves may be explained by the fact

that in 1962 he missed at least three kills (probably calves)

by the big pack. wolfe and Allen (1973) found that 322 of

the 44 wolf-killed moose they examined, also on Isfe Royale,

were calves.

Mech (op. cit.) and Shelton (op. cit.) found a strong

sel-ection for female moose on Isle RoyaIe during February and

March (67e" and 652 respectively), assuming the sex ratio was

even. Shelton (ibid.) reported that the sex ratio of all

adult moose killed or eaten by wolves, including those found

in spring, summer and fallrwas 1B malesi 19 females.
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Furthermore, the sex ratio of all remains ' young and adult,

for which sex could be determined, was 23 males: 25 females.

On the basis of this information, Mech (1970) suggested that

wolf predation on bul1 moose \das concentrated during some

period other than February and March. Wolfe and Allen (1973)

however, did not find this selection for cov¡s in later studies

on Isle Royale. Stephenson and Johnson (1972) found that

five of nine wolf-ki1led moose they examined j-n Alaska were

adult females but that adult females \^7ere the most abundant

group in their study area.

Debilitating factors such as malnutrition, parasites and

pathological conditions may increase the vulnerability of

moose. It is difficult to find evidence of physical dis-

abilities in wolf-ki11ed animals because the carcass is

usually completely consumed or nearly so by the time it is

discovered. As Mech (1970) pointed out, it is also difficult

to determine the effect of various debilitati-ng fact-ors on

vulnerability when the incidence of these factors in the

population is unknown.

Moose are subject to a wide range of diseases and

parasites, many of which seem to have been acquired in North

America from contact with livestock and native deer of the

genus Odocoileus (Anderson and Lankester , l.97 4) . Sylvatic

echinococcosis is coInmon in Canada and the northern United

States wherever moose and wolves co-exist. Anderson and

Lankester (ibid.) briefly reviewed the literature on
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Echj.nococcus granulosus and found general agreement that

increasing numbers of pulmonary hydatid cysts increase an

animal's vulnerability to predators and other stresses.

Plech (1970) found a much higher rate of infection in a small

sample of wolf-kilIed moose than in animals that die,l of

other natural causes.

Mech (ibid. ) reported that 2IZ of 6I wolf-ki11e<1 moose

on Isle Royale had moderate or severe granulomatous l-esions

in the manibular region which may have been the result of

actinomycosis or food impaction. Although the effect of strch

infection in moose is nnknown, Murie (L944) found that it

\Áias an important factor in predation in DaI1 sheep (Qvis dalli)

between two and eight years of age.

Peek et al. (I976) found that all mortality appeared to

be concentrated on calves, yearlings and the oldest animals

in a Minnesota moose population. Cerebrospinal nematodiasis

(Parelaphostrongylus tenuis) \¡¡as found to be the cause of

death in 23 of 34 moose which died of natural causes. Moose

which died of nematodiasis \Â/ere under f ive years of age.

Feek et al. (ibid.) suggested that the presence of this

parasite in the population might alter the age structure of

wolf-kilIs by predisposing relatively young moose to predation

Mech (1970) suggested that malnutrition, âs evidenced

by fat-depleted femur marrow, maY increase the vulnerability

of moose to wolf predation. The marrow of eight of 54 wolf-

killed adult moose on IsIe Royale was fat-depleted. Studies


