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Perspective
Wolves are still present in northern Canada,
in contrast to much of southern Canada
where wolves are no longer found. With
the increase in industrial development
in the north and concomitant increases in
human population, pressure on northern
wildlife resources will increase. The best
way to maintain viable wolf populations
in northern Canada may be the preservation
of some of the large wilderness areas that
remain.

The wolf is important for more than
aesthetic reasons. It is an important pre-
dator on barren-ground caribou, a resource

of great value in the economy of northern
people. To understand the role of the wolf
in its relationship with barren-ground car-
ibou, wildlife managers need to know the
wolf’s food habits, its movements, as well
as other biological factors determining its
abundance, such as litter size and mortality
of young wolves.

Wolves depend on caribou for food to a
large extent, more so in winter than in
summer, when smaller prey is often
resorted to. Wolves kill calf caribou and
animals older than 8 years, primarily.

Many wolves die during their first year
of life, particularly in areas where the cubs’
parents have trouble finding enough car-
ibou. Thus a greater proportion of wolf
cubs die in areas with no caribou than in
areas occupied by caribou. This mechanism
seems to ensure continued close inter-
relationships between wolf and caribou, an
arrangement which has survival signifi-
cance for the wolf and probably also for the
caribou.

AOGCTpaKT

[TM11eBble NPUBHIYKH BOJKOB TYHAPHI
OBIJIM HCCJIEL0BAHBI IVIABHLIM 06pasom
B 1960-65 ronax, XxoTsi HEKOTOpas
noasi paboThl Npoao/RKaaach 40 1968
roja. MccaenoBanus npou3BOAHIKCD
BECHOIO ¥ JIETOM B 3anoBeaHuke Tce-
JoH B CeBEPO-3aNaiHbIX TEPPHTOPHAX,
C ZOMOJHHTENbHOH pabOTOH B TeUeHUE
3HMbl Ha 3UMHHX NacTOULLAX KapHOy
Ha cesep ot Memtoynaiica B Cesepo-
3aMaHblX TEPPUTOPHSAX H HA BOCTOK
ot ®opr-Cmura.

[lyrem npoBepku MeTOK GBLIO yCTa-
HOBJIEHG, UTO BOJKH MOTYT NOKPbIBATh
paccTosHHsA cBblie 200 MHJIb H UTO UX
MepeaBrIKEHHE CBSI3aHO C MepeABHKe-
HueM kapuby B TyHApE. 3UMOI0 BOJIKU
MHTAIOTCS HCKIIOUHTENbHO Kapuby;
BECHOM W JIETOM OHHM Pa3HOOOpAa3aT
CBOE MIITAHHE MEJIKHMH I'pbI3YyHAMH,
NnepeyeTHbIMH NTHLUAMH, THUAMH H
pb1OOH, 0c0O€HHO B palioHax, ra2 Ka-
puby BpeMeHHO OTCYTCTBYIOT. M3
BO3PACTHBLIX IPYII KADHOY BOJIKH
NpeANnOUYHTAIOT TeJAAT, HO Kapuoy
crtapiue 8 JieT TaKKe NOABEPrarTcs
4yacTo HanadeHusM. BoJku pexyT no
MEHbILEeH Mepe B8 yeThlpe pasa 69Jib-
1€ CamMOK, 4yeMm camLoB Kapuby.

Kapuby, 3apesanubie 3uMOi, y1IHIH-
3UPYIOTCH BOJIKAMH MOJHOCTBIO; Je-
TOM OCTATKH HX 4aCTO NPEAOCTABJISA=
107Csl naganesinblM X)XUBOTHBIM H [ITH-
uam. I'lpy HanageHHuu BOJIKH BIHEA-
H0TCA B IEPBYIO OUepeab B LU0 Ka-
pudy. Co6CTBEHHBIM BECOM OHU TSIHYT
JKHBOTHDBIX BHU3 H ONPOKHALIBAKOT HX.

Ilpu makcumanbHOM cocpenoroye-
HHH 3UMYKOLIKX nOonyasuui kapuoy,
TEPPHUTOPHSA, NPUXOAALLASCH HA O~
HOro BCJKa, JocTyraer 6,9 kpaapar-
HBIX MHJIb. BoJsik B HeBoJie norpebisier
€XKeAHeBHO 3,23 yHTa GU30HBErO
Msica 1 xupa nitoc 0,26 ¢ysra co-
Gaubeii nuwu, KpuBas pocta MOMOABIX
BOJIKOB ITOKa3blBaeT 0COHEHHO
ObicTPOe pasBU1Ke MaJeHbKHX BOJYAT.

Abstract

The food habits of tundra wolves were
investigated mainly between 1960 and 1965,
although some work continued until 1968.
Studies were carried out in spring and
summer in the Thelon Game Sanctuary,
Northwest Territories, with supplementary
winter work on caribou winter range north
of Yellowknife, Northwest Territories and
east of Fort Smith.

Tag recoveries showed that tundra wolves
may migrate over 200 miles and that their
movements are associated with those of the
barren-ground caribou. During the winter
tundra wolves eat only caribou; during the
spring and summer they vary their diet by
eating small rodents, passerine birds, eggs
and fish, particularly in areas temporarily
devoid of caribou. Wolves prey on calves
more than other age classes of caribou, but
caribou of over 8 years are also heavily
preyed on. Wolves kill at least four times
as many female caribou as males.

Caribou killed in winter are completely
utilized by wolves; in summer, parts of
carcasses are often left to scavengers. The
initial point of attack is the neck, and the
caribou is pulled down or knocked down by
the impact of the onrushing wolf.

During maximum compression of win-
tering caribou populations, wolf densities of
one wolf per 6.9 square miles were reached.
A captive wolf requires 3.23 pounds of bison
meat and fat and 0.26 pounds of dog food
daily. Mean growth curves illustrate the
rapid early growth of cubs.

Résumé
Les habitudes alimentaires des loups des
toundras ont surtout été étudiées entre
1960 et 1965, bien qu’une partie du travail
se solt poursuivie jusqu’en 1968. Les étu-
des ont eu lieu au printemps et en été dans
le refuge de gibier de la riviere Thelon; en
hiver, on a fait des observations supplé-
mentaires dans ’habitat hivernal du cari-
bou, au nord de Yellowknife (Territoires
du Nord-Ouest) et a I’est de Fort Smith.
La récupération d’éliquettes mises a
certains sujets a révélé que les loups par-

courent des distances dépassant deux cents
milles et que leurs déplacements sont re-
liés a ceux du caribou des toundras. Pen-
dant 'hiver, le loup ne se nourrit que de
caribou; au printemps et en été, il varie son
régime en mangeant de petits rongeurs,

des passereaux, des ceufs et des poissons,
surtout dans les régions temporairement
dépourvues de caribous. Parmi ces derniers,
ce sont les petits qui sont la principale
proie du loup mais les caribous de plus de

8 ans sont également trés souvent chassés.
Le loup tue au moins quatre fois plus de
caribous femelles que de méles.

Les loups dévorent en entier les caribous
qu’ils tuent ’hiver; en été cependant, des
parties de cadavre servent souvent de pa-
ture aux animaux nécrophages. Le préda-
teur vise toujours le cou, et la proie est
renversée sous la force de I’assaut.

Lors des concentrations importantes de
caribous dans leur habitat hivernal, on a
relevé chez le loup une densité de popula-
tion allant jusqu’a un animal par 6.9 milles
carrés. Un loup en captivité a besoin quo-
tidiennement de 3.23 livres de viande et
de gras de bison et de 0.26 livre de pétée
pour chiens. Les courbes moyennes de
croissance montrent bien le développement
rapide et précoce des louveteaux.




Introduction

Purpose of study

On the basis of caribou studies by Banfield
(1954), CWS recommended to federal,
provincial and territorial agencies respon-
sible for renewable resources that wolf
(Canis lupus) populations be reduced in the
Northwest Territories to conserve the
dwindling stocks of barren-ground caribou
(Rangifer tarandus). After experimenting
in control techniques, CWS undertook

the destruction of wolves in the NWT in
1951, with the knowledge that the full
effects of wolves and lesser predators upon
barren-ground caribou were not adequately
known. However, in view of the gravity of
the caribou situation, CWS decided control
was justified. By 1961 the numbers of wolves
taken annually in the NWT had declined
considerably and costs per wolf killed had
increased. The NWT government relaxed
its attempt to reduce the number of wolves
on barren-ground caribou range.

In 1957 CWS initiated a study of the
wolf as predator on barren-ground caribou,
aresource still of great value to the native
population. CWS specifically aimed to
discover biological factors affecting wolves
on barren-ground caribou range and how
these factors influenced wolf numbers, and
relations to barren-ground caribou
populations.

Food studies of wolves on barren-ground
caribou range are an important aspect of
wolf-caribou studies. There have been few
such investigations, and Pimlott (1967) has
cited the need for studies of the summer
food habits of wolves in tundra regions
inhabited by barren-ground caribou. Stud-
ies of the food habits, the gross food re-
quirements and the movements of wolves
on barren-ground caribou range are
reported here.

In 1960, CWS hired me to begin inten-
sive studies in the Thelon Game Sanctuary,
about 400 miles northeast of Yellowknife,
NWT. T carried out winter studies in 1960
and 1961 in the Beniah Lake area and in
1964 near Bishop Lake and concluded
summer field work in August 1965. Some
aspects, such as the examination of wolf

kills on winter range, were continued until
1968. Unfortunately, as Kelsall (1968)

has pointed out, the work began after wolf
numbers had been greatly reduced and
possibilities for observing wild wolves were
limited.

Caribou migration

When wolves and ungulates inhabit the
same range, ungulates are usually the main
prey of wolves. For this study I needed to
know the most often used migration routes
of barren-ground caribou, although caribou
movements are unpredictable (Kelsall,
1957; 1968). Banfield (1954) describes 19
main caribou herds but indicates that pe-
ripheral bands may shift to adjoining herds.
Kelsall (1957) refers to the frequently
observed overlapping of herds.

Figures 1 and 2 show the general pattern
of spring, summer and autumn caribou
migration through the study area. F'or more
detailed information about caribou migra-
tion in the area refer to Banfield (1954) and
Kelsall (1968).

Wolf movements

Tundra wolves, which are almost invariably
associated with caribou, accompany the
herds over hundreds of miles. Hunters and
trappers often observe wolves following
caribou on their seasonal migrations. Aerial
surveys frequently reveal wolves and wolf
trails trending in the same direction as car-
ibou or their trails and also wolves winter-
ing with caribou in forested areas. Con-
versely, areas where no caribou winter are
devoid of wolves. In spring, wolves follow
the caribou to the tundra or, sometimes,
may even precede them (Critchell-Bullock,
1930; Kelsall, 1960).

Breeding wolves favour areas near tree
line south of the Thelon Game Sanctuary.
When wolves have reached denning sites
there, the caribou continue to calving
grounds near Beverly Lake. Although some
wolves are found at Beverly Lake, most of
the adults remain in the immediate vicinity
of their dens further south. Consequently
at least 100 miles temporarily separate the

calving caribou and the denning wolves.
In the autumn the caribou move through
the wolf denning areas towards forested
areas in the south. By this time the young
wolves are able to travel. The wolf families
then re-associate themselves with caribou
and return with them to winter in forested
regions.

Figure 1. General pattern of spring and summer

caribou migration.
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Figure 2. General pattern of autumn caribou

migration.
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Literature
review

General

Clarke (1940) discussed the history of the
Thelon River area, the general biology of
the more important mammals, the relation-
ship between wolves and caribou and other
aspects of the biology of the area.

Food habits

Murie’s (1944) was one of the first and most
comprehensive studies of the interrelations
of wolves and their prey. He found that

69 per cent of the annual diet of Mount
MeKinley wolves was ungulate prey. Cowan
(1947) worked in the Canadian national
parks in the Rocky Mountains and found
that wolves consumed annually 80 per cent
big game and 18 per cent rodents. Thomp-
son (1952) found white-tailed deer (Odo-
coileus virginianus) remains in 97 per cent
of 425 wolf scats collected throughout the
year in northern Wisconsin, and rodent
and lagomorph, including_) snowshoe hare
(Lepus americanus), remains in 9 per cent of
the scats. In northern Minnesota, Stenlund
(1955) showed that in winter, white-tailed
deer comprised 95.5 per cent of the total
volume of wolf stomach contents. He found
that smaller animals were more important
in summer than in winter. White-tailed
deer were the main prey of wolves in Algon-
quin Park (Pimlott, Shannon and Kole-
nosky, 1969), with moose (Alces alces)

and beaver (Castor canadensis) of secondary
importance. Four wolves introduced in
Coronation Island in southeastern Alaska
and their offspring fed mainly on black-
tailed deer (Odocoileus hemionus sithensis)
and the incidence of deer remains in scats
increased from 78 per cent in 1961 to 95
per cent in 1964 (Merriam, 1964). Pul-
liainen (1965) classified domestic animals
(chiefly reindeer Rangifer tarandus taran-
dus) and moose as the most important food
ol wolves in forested areas in Finland.
Moose is the only ungulate species oc-
curring on Isle Royale and Mech (1966)
determined that wolves and moose were in
dynamic equilibrium, with the wolves
culling out undesirable individuals and
stimulating moose reproduction.

Of greatest interest to the present study
are those investigations dealing with wolf—
caribou relationships. Murie (1944) found
that in interior Alaska, the main food of
wolves was caribou and preferably calves.
Kelly (1954), Banfield (1954) and Kelsall
(1960) found that wolves on barren-ground
caribou range preyed almost exclusively
on caribou. Mowat’s (1948) analysis of 61
wolf scats from denning sites in Keewatin
District is the only one available comparable
with this study but Mowat indicated that
no conelusion may be drawn from his data
because it comprised such a small sample.
Makridin (1960) provided limited informa-
tion on summer and winter food habits of
arctic wolves in the U.S.S.R. Unfortunately,
his food studies are largely unsupported by
quantitative data. Pulliainen (1965) dis-
cussed food habits of young wolves in
captivity.

Movements of caribou and wolves
The migratory movements of barren-ground
caribou through the study area were de-
scribed in detail by Banfield (1954), Kelsall
(1957, 1960, 1968) and Thomas, Parker
and Kelsall (1968). Although there is strong
circumstantial evidence that wolves raised
on the tundra are associated with barren-
ground caribou practically throughout the
year, no definite records are available. Kuyt
(1962) took three wolves from a den near
the Back River and ear-tagged and released
them. Almost 7 months later a predator
control officer killed the three young wolves
and two adult wolves near Aylmer Lake,
about 185 air miles west-south-west [rom
the den site.

The few records available for forest-
dwelling wolves show that they, too, are
capable of long travels. Young and Goldman
(1944) described movements of leg-trapped
wolves and of an ear-tagged red woll (Canis
niger) which had travelled 125 miles.
Banfield (1952) recorded the movements
ol two ear-tagged wolves in Banff National
Park, one of which travelled a minimum
distance of 162 miles.

Hunting by wolves

Many biologists have watched wolves pur-
sue caribou, but few have reported a suc-
cessful hunt. Crisler (1956) witnessed
several kills of caribou by wolves and Wilk
(in Kelsall, 1960) describes one witnessed
during the 1957-58 co-operative studies of
barren-ground caribou. The latter was the
only kill of a caribou by a wolf witnessed
during that 18-month study, although up
to eight men were in the field simultane-
ously observing caribou almost daily. Burk-
holder (1959) provided details of wolves
hunting caribou and moose in Alaska.
Numerous accounts of wolves hunting
moose on Isle Royale were documented by

Mech (1966).
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Study areas

Since the two study areas, the Thelon Game
Sanctuary and the Bishop Lake—Beniah
Lake area (Fig. 1), are similar in many
respects, the descriptions of the two areas
have been combined.

History
The Thelon Game Sanctuary was estab-
lished in 1927 for the protection of the musk-
ox (Owvibos moschatus). This was done on
the recommendation of John Hornby who
travelled down the Thelon River (Hornby,
1934). In 1956 the sanctuary was reduced
in size from 15,000 to 11,200 square miles
and its boundaries shifted eastward. For
further information on the history of the
area, the reader is referred to Clarke (1940).
Indian hunters and trappers still visit
the Bishop Lake-Beniah Lake area and
mineral exploration and construction of
winter roads and mining camps are carried
out in the region.

Climate

There do not appear to be great climatic
differences between the Thelon River area
and the Bishop Lake-Beniah Lake area.
Generally speaking, the area is character-
ized by cold, long winters and short summers
with a few hot days. Detailed information
about the climate is given in Kendrew and

Currie (1955), Bird (1967) and Kuyt (1969).

Geology and topography

Wright (1957), Bird (1967), and Kuyt
(1969) may be consulted for information on
geology and topography.

Fauna

The mammals and birds which are men-
tioned here are potential prey or competi-
tors of wolves in, for the most part, the
Thelon study area. As I visited the Bishop
Lake-Beniah Lake area briefly and only in
the winter, I can give little information on
the animal life there. Muskoxen are not
found in the Bishop Lake—Beniah Lake area
but they are frequently seen in the Thelon
River area. Caribou are common in both
areas, depending on season. Moose have

12

Typical wolf denning habitat, Sinclair Lake.

only recently been seen in the Thelon area
(Kuyt, 1965b) and I think they are rare in
the second study area. Barren-ground grizz-
lies (Ursus arctos) are often seen along the
Thelon River and near Beverly Lake but
also occur in the Bishop Lake-Beniah Lake
area near the tree line. Porcupine (Erethi-
zon dorsatum) and beaver are extremely rare
in the Thelon River area (Kuyt, 1965a;
1965b). Arctic hares (Lepus arcticus) are
sometimes seen on rocky terrain and on
eskers, particularly in the Thelon River
study area. Ermine (Mustela erminea) and
wolverine (Gulo luscus) are encountered
rarely, the lalter more frequently in the
Bishop Lake-Beniah Lake area than in the
Thelon Game Sanctuary. In the summer,
arctic foxes (Alopex lagopus) are seen only
in the northern and eastern portions of
both study areas but during winter migra-
tions they may occur anywhere and mi-
grate far into timbered areas to the south.
Red foxes (Vulpes fulva) have been found
denning along the Thelon River. Ground

squirrels (Spermophilus undulatus) are fre-
quently seen, particularly in sandy areas
and on the high banks of the Thelon River.
Both collared (Dicrostornyx groenlandicus)
and brown lemmings (Lemmus trimucrona-
tus) are common and subject to periodic
fluctuations in numbers. Red-backed voles
(Clethrionomys rutilus) and masked shrews
(Sorex cinereus) have also been observed.
Waterfow] of many species may be seen
on all of the larger water-bodies (Clarke,
1940). During the flightless period these
birds can be considered potential prey for
wolves. Golden Eagle (A4quila chrysaétos),
Bald Eagle (Haliaeetus leucocephalus), Gyr-
falcon (Falco rusticolus) and Peregrine
Falcon (Falco peregrinus) as well as Rough-
legged Hawk (Buteo lagopus), Raven (Cor-

vus corax) and Herring Gull (Larus argen-

tatus) have been observed scavenging. Rock

Ptarmigan (Lagopus mutus) and Willow
Ptarmigan (Lagopus lagopus) and the ﬂig_}lt-
less young of many passerine birds consti-
tute potential prey.

Vegetation
The Thelon River study area and the region
south to the tree line fall within the Arctic
Life Zone (Dice, 1952; Hall and Kelson,
1959). The Thelon River Valley and the
valleys of some of its tributaries near their
confluence with the Thelon River and the
southern portion of the study area near
the tree line are in the Hudsonian Life Zone
(Hall and Kelson, 1959).The aerial traveller
in winter sees the dark ribbon of the The-
lon forests contrasting vividly with the
snow and it resembles a green finger-like
oasis projecting into the monotonous ex-
panse of the tundra landscape. White
spruce (Picea glauca) is the predominant
tree with black spruce (Picea mariana) of
lesser importance. Balsam poplar (Populus
balsamifera) and tamarack (Larix laricina)
are encountered only in discontinuous
clumps along the Thelon and some of its
tributaries, especially the Finnie River.
Willows (Salix sp.) are abundant, particu-
larly along the rivers. Vast expanses of
dwarf birch (Betula glandulosa) thickets
can be found near rivers and ponds. On
drier sites birch and willow form low shrubs.
The plant associations are discontinuous
with bare soil and rock between. In addition
to the birch and willows mentioned above,
there are many other dwarfed or matted
woody plants, notably the ericaceous
plants. Many of the herbacious plants dis-
play a tufted growth form. Sedges and
lichens form an important part of the flora.
The Bishop Lake-Beniah Lake area falls
within the Hudsonian Life Zone. Its coni-
ferous forest resembles the southern por-
tions of the Thelon River study area.

Materials and
methods

Ear-tagging of wolves

We tagged wolves to determine their move-
ments and to relate them to those of barren-
ground caribou. We found 11 occupied wolf
dens and measured, weighed and ear-tagged
31 cubs. We attached numbered alumi-
num or brightly-coloured plastic ear tags

to cubs of approximately 5 to 7 weeks.

One plasticear tagon a captive wolfin Fort
Smith remained intact for two winters.
However, some tagloss may occur; predator
control officer C. F. Riddle, who recovered
five ear-tagged wolves, observed one

loose tag.

Food studies of wild wolves

I knew from literature surveys and expe-
rience during caribou studies in 1957-58
that predation by wolves is rarely wit-
nessed. Therefore [ studied food habits by
collecting and analysing wolf scats.

Collection and examination of scats

From 1960 to 1965, I collected 595 wolf
scals during spring and summer near active
or vacant wolf dens in the Thelon River
study area. [ recorded where each dropping
was found and, in the laboratory, identified
and recorded the components.

Reference skeletons and hair of potential
prey animals in the area helped me identify
the components. The remains of lemmings
and voles found in scats were lumped as
Microtine rodents. Similarly, we lumped
remains of birds except for ptarmigan and
geese.

I could not determine the year in which
the scats were deposited except for a small
number found fresh near occupied wolf
dens.

In summer 1965, I observed at least 17
wolves, all of which were associated with
dens containing cubs, south of the Clarke
River where caribou do not occur in the
summer. Clearly, the wolves were utilizing
food resources other than live caribou dur-
ing that time.

I collected wolf scats south and north of
the Clarke River in order to compare the
summer diet of wolves in areas temporarily

devoid of caribou with that of wolves asso-
ciated with caribou.

Study of captive wolves in Fort Smith
(Kuyt, 1969) has shown that cubs’ drop-
pings or milk scats inside or outside the den
are eaten by the cubs’ mother at least until
weaning. Of the 595 wolf scats I collected
during the study 168 were those of cubs.
Scats of cubs are much smaller than those
of adult wolves. They are always found
near dens occupied by cubs and presumably
date from when cubs begin to eat solid food.
We therefore divided the scat collection
into scats of cubs and wolves other than
cubs.

Determination of stomath contents

One of the difficulties in the study, parti-
cularly in the first few summers, was find-
ing cubs for movement study. Even under
undisturbed conditions, wolves are never
found in dense concentrations except on
caribou winter range. The low wolf numbers
in 1960 and 1961 can be attributed to the
wolf control program in 1957-58.

I have therefore been reluctant to kill
wolves in the denning season for study
specimens. [ shot five wolves in late July
and early August of 1963, 1964 and 1965 in
the area within 60 miles of Beverly Lake.
In June 1965 a sixth wolf was found dead
in the same area. Each year, at the time of
collection, scattered caribou were seen in
the area. These six wolves are the only
summer specimens.

The stomachs of 298 wolves killed in
winter were analysed. These include the
stomachs of 12 wolves which I killed during
the winters of 1960 and 1961 about 125
miles north of Yellowknife, NWT; those
of 55 wolves which I killed in February and
March, 1964, in the Bishop Lake area, 65
miles southeast of Port Radium, Great Bear
Lake; 226 stomachs of wolves killed by C. F.
Riddle from 1957 to 1967; and stomachs
of five wolves killed in 1960 in the vicinity
of Yellowknife. All the wolves had been
killed using strychnine baits, and all were
taken on caribou range except the five from
near Yellowknife.
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The caribou meat which I used for baits
was skinned to facilitate analysis of the
stomach contents of the dead wolves. From
its appearance and location in the cardiac
portion of the stomach, the bait meat could
be distinguished from the other stomach
contents, In the laboratory, I weighed total
stomach contents of the 12 Yellowknife
wolves to the nearest 5 grams, and sep-
arated bait meat and other stomach con-
tents and weighed them on a triple-beam
balance. Stomach contents of the 55 Great
Bear Lake wolves were examined qualita-
tively only.

Most of the several thousand wolves
killed by predator control officers in the
NWT from the beginning of the program
until 1968 were taken by C. F. Riddle who
operated in the winter range of the ““Sask-
atchewan’ barren-ground caribou herd.
That herd calves in the Beverly Lake—Aber-
deen Lake region and is the herd upon
which the wolves in the study area chiefly
prey. Riddle examined the 226 wolves su-
perficially and recorded the information on
autopsy cards. He did not skin caribou used
for baits.

Examination of caribou remains
Summer
We examined 151 caribou remains found
in the study areas, including caribou skele-
tons, a few caribou freshly killed by wolves,
and caribou in various stages of decompo-
sition, which had died of unknown causes.
Usually only a few bleached bones were
found, as predators and scavengers drag
away the remains. Cause of death could be
determined with certainty in only a few
cases. Since caribou rarely remain on the
barrens in the winter, the collection of
caribou remains reflects summer mortality.
I determined for each carcass the age,
using one mandible and the method de-
veloped by R. O. Skoog (1955), and the
sex, on the basis of length of the jaws
(J. McGillis, pers. comm.).
Concentrations of up to six remains were
frequently found on such sites as wolf
denning areas and wolf routes. Young and
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Goldman (1944) and Kelsall (1968) have
made similar observations. About a Lhird of
the 151 jaws were of calves, although no
special efforts were made to find remains of
calves nor were exhaustive searches made
on major calving grounds.

Winter

During aerial surveys in March 1968 over
a concentration of caribou wintering near
Abitau Lake, NWT, I examined 17 appa-
rent wolf kills. T flew over the area at inter-
vals of several days and noted that when
caribou moved into new areas wolves
lagged at least a day behind. I saw no car-
casses in these newly-occupied areas. After
several days, wolves caught up with the
caribou and I frequently saw carcasses,
usually on lakes and close to shore. Man
was not a predator on caribou there and,
even though no attacks were witnessed,

I feel confident that the carcasses examined
were killed by wolves.

Examination of wolf kills

Fourteen caribou found dead in summer
during the present study, were certainly
killed by wolves and were sufficiently fresh
and intact that much could be learned from
them. The point of attack and initial parts
eaten of six of the 14 kills (Calf 1, Yearling
2, Cows 3 and 4, Bull 1 and the 1958 kill
described in the Appendix) were remark-
ably similar. In five cases, wolves were in
the vicinity and fresh tracks and plucks of
caribou hair indicated that a struggle had
occurred before the caribou was killed. The
other eight carcasses all displayed the same
signs of wolf activity found on the six kills,
although wolves were seen nearby only
once.

Observations on wolf predation

Although freshly killed caribou were found
during this study, the act of predation was
not witnessed. Patterns of the attacks
deduced from tracks and remains are de-
scribed in the Appendix.

Food studies of captive wolves

Source of captive wolves and history

of colony

I kept a colony of from three to 11 captive
wolves at 'ort Smith in order to observe
the feeding behaviour of wolves. Originally,
the colony consisted of two cubs, brother
and sister, probably of the subspecies Canis
lupus arctos, caught in 1961 on Axel Heiberg
Island in the District of I'ranklin. They
were joined the same year by a male cub,
probably Canis lupus hudsonicus, from a den
along the Thelon River, In 1963, a live
female cub and still-born cub were born

to the female and the Thelon River male.
This female cub and the same Thelon male
(her father) produced a single cub in 1965
which was killed by the mother on the day
following birth. The mother was killed in
1965.

In 1964, the original two littermates from
Axel Heiberg Island produced five cubs,
one of which was killed by the Thelon
male, one escaped from the compound and
was shot and one was killed for study mate-
rial. The original Axel Heiberg male died
after a fight with the Thelon male. One of
the two remaining cubs and the Thelon
male produced three cubs in 1966. One of
the three cubs died of pneumonia, one was
donated to a private zoo and one was used
for study material. In the same year, the
Axel Heiberg female and the Thelon male
produced four cubs, all of which were even-
tually killed. The Thelon male was killed
in 1967. The Axel Heiberg female and her
3-year-old arctos son mated in 1967 and six
cubs were born. One of the cubs died and
two were killed for study purposes. The
same two parents produced seven cubs in
1968, three of which T destroyed on the day
of birth and one which escaped from cap-
tivity in Yellowknife. The other three cubs
died of a hookworm infection. The remain-
ing six wolves, all C.1. arctos were donated
to a zoo late in 1968.

One wolf has been in captivity since 1961
and seven litters totalling 28 cubs were
born in our pens. The colony of wolves,
therefore, included wolves of various ages

ranging from new-born cubs to a wolf
7 years of age.

Feeding habits of captive cubs

OnJune 8, 19 days after birlh, the five cubs
born on May 20, 1964, began eating a mix-
ture of commercial dogmeal, chopped meat
and milk. On June 18, less than a month
after their birth, these cubs were chewing
on frozen meat. On June 19, two of the five
cubs were separated from the rest of the
litter and taken along on field studies in the
Thelon area. From that day to the middle
of August they were fed a mixture of boiled
fish and dogmeal. The mother stopped lac-
tating on or about July 2, 43 days after par-
turition.

Two litters were born in 1966. Three
cubs were born on May 17 to a nulliparous
2-year-old, and four cubs were born on May
24.to a 5-year-old. The 5-year-old had pre-
viously whelped in 1963 and 1964 and was
the mother of the 2-year-old.

On June 6, 20 days after birth, the three
cubs of the 2-year-old wolf were first ob-
served chewing on meat, and less than a
week later the cubs readily quit their under-
ground den when the older wolves were
being fed. On June 13, two of the cubs
pulled a 4 1b. chunk of meat out of the
mouth of a 2-year-old male wolf (their
mother’s brother), carried it away and be-
gan to eat it in a corner of the pen. On June
17, these three wolf pups fought for raw
bison meat and growled at each other and
at the adults while so doing. On June 21 we
noted that the three cubs were becoming
increasingly dependent on meat. They
howled and appeared fretful and excited but
calmed down when fed raw meat. Two of the
cubs dug out of their pen earlier that day
and one managed to get into the lactating
5-year-old’s pen and was seen contentedly
sucking milk from her, apparently more
abundantly supplied than the cub’s mother.
It appears that at approximately 34 days
from whelping the 2-year-old female was
nearing the end of her lactating period.

The four cubs born to the 5-year-old fe-
male on May 24, 1966 fed on a large piece

of raw meat on June 24. Two days later I
observed them fighting over meat and on
June 28 they also howled prior to being fed.
Their mother stopped eating puppy scat on
the same day. It appeared that only milk
scats are eaten. The mother had terminated
lactating on July 13, 50 days after partu-
rition.

The same female, then 6 years old, gave
birth to six cubs on May 20, 1967. On June
11, I observed the six cubs licking and
chewing bison meat although only their
deciduous canine teeth and incisors had
grown sufficiently to be of any use. On June
20 I noted that some cub scats remained
uneaten in the wolf pen. On July 10 the
female had ceased lactating.

In summary, five lactating periods lasted
more than 34 days in the 2-year-old wolf,
43 days for her mother when 3 years old,
50 days for the same wolf, then 5 years old
and 51 days for the same wolf, then 6 years
old. These dates are similar to those given
by Ognev (in Pulliainen, 1965) who states
that the female wolf suckles her young for
35 to 45 days.

If these dates are comparable to those for
wild wolves, it may be assumed that cubs
at the early age of 1'% months, depend lar-
gely or entirely on wild prey.

Type and quantity of food

Most of the food fed to our captive wolves
was meat, fat and bones from bison slaught-
ered or killed by traffic in Wood Buffalo
National Park. Commercial dry dog food
was used occasionally.

We determined the weight and fat eaten
by the wolves, by weighing rejected bones
weekly and subtracting their weight from
the total weight of meat, fat and bones.

Because our captive wolves usually occu-
pied one compound and were of different
ages, I classified them into three age groups
to determine the approximate daily meat
consumption per wolf. Wolf cubs up to
12 months depend on their mother’s milk.
Cubs older than 1}¢ months live almost
entirely on meat but because of their small
size do not eat as much as an adult wolf.

Tarbitrarily assigned the following units to
the captive wolves basing the units on daily
meat consumption: cubs up to 1% months
(up to July 15) T counted as 0 wolf units,
cubs from 1}2 months to 4 months (up to
September 30) as ¥ wolf unit, and wolves
older than 4 months as 1 wolf unit, For
example, on July 8, 1967 our captive wolf
colony consisted of four wolves older than
1 year and five 1-month-old cubs. The total
wolf units for that day was (4 X 1) 4+

(5 X 0) = 4 wolf units. The same group
on July 16 consisted of (4 X 1) 4 (5 X 1)
= 6% wolf units and on October 1 the
group would consist of (9 X 1) = 9 wolf
units.

I'recorded the approximate amount of
meat and commercial dog food eaten for a
3-year period from November 25, 1964 to
November 30, 1967 and from this calcu-
lated average daily food consumption per
wolf unit,

Weighing of captive wolves

Young cubs were weighed to the nearest
ounce several times each week for 4 weeks.
I'rom the end of their first month to the end
of August, the cubs were weighed weekly,
then wolves became difficult to handle and
weighings were less frequent. On a few occa-
sions, tranquilizers were necessary to obtain
weights. I also recorded weights whenever
captive wolves were killed.
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Results

Ear-tagging of wolves

Nine (29 per cent) of 31 ear-tagged wolf
cubs have been recovered; an indication
that man’s activities are an important
mortality factor. Three cubs of one litter
were killed by a predator control officer
(Kuyt, 1962), five ear-tagged wolves were
taken by another predator control officer
and one tagged wolf was shot by a hunter.
Seven were killed during their first year
of life, One was shot as a 14-month-old and
one wolf carried both aluminum ear tags
for 5% years.

Recoveries are numbered and movements
are indicated on Figure 3:

1. A litter of three wolves, tagged on July
24, 1960 near the Back River was killed on
or about February 10, 1961 near Aylmer
Lake, a distance of 184 air miles from the
den site (Kuyt, 1962).

2. A cub from a litter of five, tagged on
July 15, 1962, was shot by a hunter north of
Schultz Lake in August 1963, 188 air miles
east-north-east of the den.

3. A cub from a litter of six wolves, tag-
ged on July 1, 1960 near the Thelon River
was killed on December 7, 1965 near Damant
Lake or 225 air miles to the southwest.

4. A cub from a litter of four tagged on
June 29, 1965 near the Thelon River, was
killed on December 15, 1965 near Damant
Lake, 208 air mileés to the southwest.

5. A cub from a litter of five tagged on
July 4, 1965 near Hornby Point on the
Thelon River was killed on April 29, 1965
near Rennie Lake, 184 air miles to the
southwest.

6. A cub, the only one in the litter, tagged
on July 21, 1965 near Sinclair Lake was
killed on November 1, 1965 near Damant
Lake, 16 air miles to the south.

7. A cub from a litter of three tagged on
July 22, 1965 near Sammon Lake was killed
on April 27, 1965 on the Taltson River,

38 air miles to the southwest.

I discovered eight litters of wolves in
caribou-occupied areas north of the Clarke
River. The litters consisted of six (1960),
five (1962, 1965), four (1964, 1965), and
three cubs (1960, 1961). A litter consisting
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A wolf den is in the clump of spruce. Sand piles
mark three den openings. Hornby Point,
Thelon River.

A single cub was found in this den under a clump
of spruce. Sinclair Lake.
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Figure 3. Movements of ear-tagged tundra wolves.
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of a single cub was found in 1965 on the
north bank of the Clarke River and two
litters of three cubs and a litter of one cub
were observed south of the Clarke River

in areas devoid of caribou. Average litter
size of wolves denning in earibou-occupied
areas was 4.3 and 2.0 cubs in areas devoid
of caribou. The means differ significantly

at the .05 level. As the Clarke River was

the arbitrary boundary between caribou-
occupied areas and areas devoid of caribou
and as no caribou were seen within 10 miles
of the river, the wolf den on the river’s
north bank was included in the area with-
out caribou. Kelsall (1960} reported a litter
of three wolf cubs north of the Clarke River
and a litter of four south of that river.;

. Active wolf dens found during the present
study are indicated on Figure 3.

Food studies of wild wolves
Examination of scats i

Table 1 reflects the spring and summer food
habits of tundra wolves.

The number of prey items per scat re-
veals the variety of the wolves’ diet (Table
1). Thereis practically no difference be-
tween the two broad age groups—cubs and
wolves other than cubs (1.74 and 1.75 prey
items per scat). Statistical analysis of the
data has shown that a highly significant
difference occurs between the means of the
number of prey items per scat found in the
areas north and south of the Clarke River
(P == 0.001; t = 8.256). This difference is
an indication of the greater variety in the
diet of wolves temporarily separated from
the main prey species.

Caribou—My analysis of scats shows the
predominance of caribou in the wolves’ diet
and this predominance holds true for car-
ibou-occupied areas as well as for areas
temporarily devoid of caribou. As droppings
cannot be dated accurately and those found
in denning areas south of the Clarke River
may have been deposited early in the
spring when caribou are migrating through
those areas, interpretation of the data is
difficult.

18

Thirty-eight per cent of the prey items
found in wolf scats were adult caribou re-
mains {Table 1). Analysis of cub scats and
scats of other wolves south of Clarke River
shows that about 30 per cent of the prey
items were caribou remains. The sample of
scats of wolves other than cubs, collected
north of the Clarke River, where caribou

were available for a longer part of the sum-

mer, shows that 46.3 per cent of prey items
were adult caribou remains, Cub scats from
this area were lower in adult caribou re-
mains (30.5 per cent of prey items) but that
figure was complemented by calf caribou
remains (25.6 per cent of prey items), a
much higher percentage than for any of the
other three samples: young wolves in the
area north of the Clarke River appear to
depend heavily on calves. Presumably these
were killed by adults or found dead and
carried to the dens. In some years many
young calves die due to inclement weather,
and wolves then have no difhculty obtaining
food. Since I found few wolf dens near the
main caribou calving grounds at Beverly
Lake and consequently few droppings, my
data indicate wolves select calves (dead or
alive). Adult wolves, associated with dens
containing cubs, ate mostly adult caribou;
however, the cubs ate a higher proportion
of calves.

Muskoxen—W olves do not prey heavily on
muskoxen in the study area.

Nineteen droppings of 595 examined
contained remains of muskoxen. T collected
them only in 1960 {two scats), 1964 (four
scats) and 1965 (13 scats). I collected two
of the four 1964 scats at the remains of a
15- to 18-year-old bull muskox found in late
July in willow thickets along the Thelon
River. Broken branches and dead leaves on
the willows, plucks of muskox and wolf hair
indicated that the bull had been killed a
month earlier, apparently not withouta
struggle. I collected nine of the 13 scats
found in 1965 near an occupied wolf den at
the Crossing-Place-of-Deer on the Thelon
River, and the remaining four scats near an
unoccupied wolf den in'the Dickson Can-

yon area. One of these droppings contained
teeth and fragments of the lower jaw of a
week-old muskox calf,

Muskoxen are commonly seen along the
Thelon River and several of its tributaries
in summer. I have not seen them south of
the Clarke River in that season, nor did
Tener and Kuyt (1966) observe them there
during a winter survey, when 568 musk-
oxen were counted within the game sane-
tuary. No wolves were ‘observed on that
survey.

Wolverine—W olverine are rare in the study
area. During five summers in the Thelon
Game Sanctuary, | saw wolverine only six
times, always along the Thelon River.

I found wolverine claws in two wolf scats,
both collected near an occupied den on an
island in the Thelon River.

Ermine—Ermine are rare in the study area,
Because of this they are not important in
the wolf’s diet. One wolf scat, collected in
1963, contained several bones and hair of
ermine,

Wolf—Murie (1944) found wolf remains in
one of 1,174 wolf scats and Kelly (1954)
found wolf remains in six of 156 wolf stom-
achs examined. Kelsall (pers. comm.) re-
ported that a Yellowknife wolf pack ate one
of its members on a road one night in about
1953. It is not clear whether the wolves
killed their victim or whether it was found
dead and was eaten as carrion. I found wolf
hair in seven wolf droppings and the lower
first premolar of a wolf in another, Fre-
quent scratching and licking by the wolves
during the moult could account for ocea-
sional hairs beingingested; however, the one
scat with the premolar indicated that the
possibility exists that wolves eat their kind.
At wolf dens near Sammon and Sinclair
Lake I found what appeared to be several
deciduous teeth of young wolves in wolf
droppings. They may have been swallowed
with the food, when permanent teeth
replaced them. Nearby I found skeletal
remains of wolf cubs, a further indication

Table 1

Analysis of 1,203 components of 595 wolf scats
from spring and summer range of wolves, Thelon
River study area, 1960 to 1965, North refers to

the area north of Clarke River, where caribou are
present during most of wolf denning season. South
refers to the area south of Clarke river, temporarily
devoid of caribou. No. is the number of scats in
which each of the listed components oceurred. % is
the percentage occurrence in total number of prey
items,

Cubs at dens Other wolves All wolves
North South Total North South Total North South Grand total

Scat components No. % No. % No. % No. %  No. %  No. %  No. %  No. %  No. %

Prey items

Caribou, adult 25 305 66 31.4 91 312 203 463 101 327 304 407 228 438 167 322 305 38.0

Caribou, calf 21 256 16 7.6 37 127 46 10.5 10 3.2 56 7.5 67 129 26 5.0 93 9.0

Muskox 19 4.3 19 25 19 37 19 1.8

Wolverine 2 0.5 2 0.3 2 0.4 2 0.2

Ermine 1 0.2 1 0.1 1 0.2 1 0.1

Wolf 1 12 1 03 6 1.4 1 03 709 7 13 1 02 8 0.8

Aretic fox 4 09 3 1.0 7 09 4 08 3 06 7 0.7

Red fox ) 1 03 1 01 1 02 1 0.1

Unidentified carnivore 6 1.4 2 0.6 8 1.1 6 1.2 2 0.4 8 0.8

Arctic hare 3 37 3 1.0 4 .09 2 0.6 6 0.8 7 1.3 2 04 9 0.9

Arctic ground squirrel 1 1.2 1 03 10 2.3 10 1.3 11 21 11 1.1

Microtines 13 159 22 10.5 35 120 60 13.7 38 123 98 13.1 73 140 60 11.6 133 12.8

Unidentified mammal 7 8.5 7 3.3 14 4.8 17 3.9 3 1.0 20 2.7 24 4,6 10 1.9 34 3.3 .

Goose 1 1.2 1 03 2 05 2 03 3 06 3 0.3

Ptarmigan 1 0.5 1 03 5 1.1 10 3.2 15 2.0 5 1.0 11 2.1 16 1.5

Lnidentified bird 9 110 52 248 61 209 21 48 54 17.5 75 10.0 30 58 106 204 136 131

Eggs—-unidentified 9 4.3 9 3.1 10 2.3 26 8.4 36 4.8 10 1.9 35 6.7 45 4.3

Fish 17 8.1 17 5.8 8 1.8 31 10,0 39 5.2 8 1.5 48 9.2 56 5.4

g]arrion 6 1.4 I 03 7 0.9 - 6 1.2 1 0.2 7 0.7

Beetle 1 1.2 17 8.1 18 6.2 8 1.8 19 6.1 27 3.6 9 1.7 36 6.9 45 4.3

Hymenoptera 3 1.4 3 1.0 7 2.3 7 0.9 10 1.9 10 1.0

Total no. of prey items 82 100 210 100 292 99.9 438 100 309 998 747 997 520 100 519 999 1,039 100.2
. Total no. of scats 58 110~ 168 297 130 427 355 240 595

No. prey items /scat 1.41 1.91 1.74 147 2.38 1.75 147 2.16 1.75

Non-prey items

Diptera 1 1 4 5 9 4 6 10

Grass, sedge 2 5 7 17 5 22 19 10 29

Other plant material 3 12 15 20 2 22 23 14 37

Sand, clay, ash . 7, -7 14 21 55 10 65 62 24 86

Other / . ' 2 2 2 2

Total no. of non-prey items ) 164
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that cannibalism may have taken place.
These teeth were classified as those of
unidentified carnivores,

The examination of 61 wolf diaphragms

showed that approximately 50 per cent of
wolves were infected with trichinosis, a
further indication of wolves’ feeding on
wolves or other carnivores such as wolver-
ine, ermine and foxes (Choquette, L. P. E,
and E. Kuyt, unpublished data).

Aretic fox—1 found arctic fox remains in
seven wolf scats. I collected four in 1968
near a wolf den on the Kazan River. The
den, an enlarged arctic fox den, was vacant
when I examined it but had held cubs ear-
lier in the same year (A, H. Macpherson,
pers. commn.). Possibly the occupant was
killed by wolves, who took over the den,
When I returned in 1964, tracks of a single
arctic fox indicated that that species was
again using the den. ‘

1 found the other three wolf scals con-
taining remains of arctic fox on an occupied
wolf den near Sammon Lake close to the
tree line. That area is well south of the
breeding range of the arctic fox so that the
fox must have been migrating.

Red fox—Several claws of red fox were
recovered from a wolf dropping near Sam-
mon Lake. ] saw red foxes several times
each summer along the Thelon River and
I'have found three dens with young there.

Unidentified carnivores—1 classified entire
or fragmented claws or teeth in this group.
There were no remains of unidentified car-
nivores in cub scats, whereas eight scats of
older wolves contained such remains. Adult
wolves either do not carry dead carnivores
to their dens or, less likely, cubs at dens
refuse them.

Aretic hare—T found remains of arctic hare
in nine wolf droppings; seven were found
north of the Clarke River, along the Thelon,
Finnie and Hanbury rivers.

From ground observations and low alti-
tude aerial reconnaissance in winter, early
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spring and summer, | learned that aretic
hare distribution in the Thelon Game Sanc-
tuary varies with season and topography.
Inlate winter and early spring, tracks

of hares are common on the willow-clad
banks of the rivers where hares are rarely
seen in summer. I saw a few hares in
summer on eskers, boulder fields and other
rocky terrain, chiefly north of the

Clarke River.

Aretic ground squirrel—Ground squirrels
are abundant along the Thelon River and

_ its tributaries, and on eskers. They were

particularly common in 1964 and 1965.
Eleven of 595 wolf droppings contained
remains of that species. No scats con-
taining ground squirrel remains were found
south of the Clarke River although those
squirrels occur there. My Labrador dog was
able to catch several when they were out

in the open by simply rushing upwind and
running them down. Surprisingly, ground
squirrels are not more preyed upon by wol-
ves; apparently wolves make no special
efforts to catch these mammals. Murie
(1944) found ground squirrel remains in
28 of 101 and 64 of 156 wolf scats collected
during two periods of caribou scarcity.

Microtine rodents—Microtine rodents made
up 10.5 and 15.9 per cent of prey items in
cub scats in areas devoid of caribou and
caribou-occupied areas respectively (Table
1). Percentages for wolves other than cubs
were 12.3 and 13.7. Their remains oc-
curred with almost equal frequency in the
droppings of cubs and other wolves

(12 versus 13.1 per cent). The percentages
for these different samples are of the same
magnitude, suggesting that microtine ro-
dents were eaten by pups and adults to the
same extent, whether caribou were present
or not. Murie (1944} describes mouse
hunting by cubs and adults even when
caribou were plentiful.

Brown and collared lemmings and red-
backed voles accur i the area. Lemmings
(especially Dicrostonyx) were common in
the study area in the summer of 1960. In

1962, the lemming population was reduced
and appeared to have crashed during the
summer of 1961. At least until 1965, the
lemming population had not reached its
former high density. Density of lemmings
varies from vear to year and with location
(Macpherson, 1966) so it is difficult to
assess their importance in the wolf’s diet.

Only caribou remains and those of un-
identified birds were more frequently noted
than remains of microline rodents,

Unidentified mammals—Most of those
remains were bone chips and occurred more
frequently in caribou-occupied areas than
south of the Clarke River. Possibly the
bone chips were of caribou.

Geese—W olves are not important predators
of geese in the Thelon River study area.

Ifound three droppings containing
goose feathers and, twice, I found parts of
legs of Canada Geese (Branta canadensis)
on wolf dens. A wolf stalking Canada Geese
was observed near Grassy Island in 1962,
A group of five canoeists on the Thelon
River in 1966 accidentally drove a flock of
moulters on to shore near Grassy Island,
where a wolf, hitherto unseen, caught one
of the geese (R. E. Malteson, pers. comm.).
Kelsall (pefs. comm.) reported that a pilot
observed a wolf swimming after flightless
Canada Geese on a tundra pond in 1958
in an apparent effort to herd the birds
ashore.

White-fronted Geese (Anser albifrons)
and Canada Geese are common along the
Thelon River system where white-fronts
breed and both species moult. Canada
Geese do not breed along the Thelon River
but are found in large moulting flocks. My
Labrador retriever caught many of these
flightless, moulting birds during banding
operations (Kuyt, 1966).

Ptarmigan—The low number of wolf drop-
pings containing remains of ptarmigan (16)
indicates their relative unimportance in
the wolf’s summer diet, although Willow
Ptarmigan are common throughout the

area. One cub scat and 15 adult scats con-
tained ptarmigan (Table 1). Adults are
better able to hunt ptarmigan. Table 1

*shows that south of the Clarke River ptar-

migan are somewhat more important in
the wolf’s diet than further north.

1 saw a wolf chasing two ptarmigan near
Mosquito Lake in late July, 1965. The birds
would allow the wolf to approach closely
and then they would flush and land a short
distance away. Young ptarmigan were on
the wing at the time and the behaviour of
the adult birds indicated that a brood was
nearby. No captures were made by the wolf.
My Labrador retriever was able to catch
young ptarmigan on a few occasions and
undoubtedly wolves are equally capable.

Unidentified birds—1 lumped bird remains
(other than those of geese or ptarmigan)
which we found in 136 wolf scats (Table 1).
Although some were feather shafts of large
birds, possibly ducks, most unidentified
bird remains were feet and skulls of fledg-
ling passerine birds. At fledging time the
feeding calls of these birds are heard every-
where. I do not know whether numbers

of passerine birds fluctuated between 1960
and 1968. Wolves south of the Clarke
River depended more heavily on small
birds (20.4 per cent) than did wolves north
of the Clarke River (5.8 per cent). Small
birds were especially important in the cubs’
diet and in areas devoid of caribou (Table 1).

Eggs—I found egg shell and egg membrane
in 36 scats of older wolves and in nine cub
scats, Egg remains occurred in 35 droppings
from areas temporarily devoid of caribou
but only in 10 droppings north of the
(Clarke River. On several occasions ptarmi-
gan feathers were intermingled with egg
shells. All remains were of the thickness

of eggs of ptarmigan or duck-sized birds.

Fish—Fish are important in the diet of
wolves, where caribou are absent during
most of the denning season. Seventeen
cub scats and 31 of older wolves contained
hish bones and scales whereas north of the

Clarke River only eight droppings (all of
them of wolves other than cubs) contained
fish remains. Only once or twice did I find
teeth of fish in droppings, indicating that
the wolf had eaten a lake trout (Salvelinus
namaycush) or northern pike (Esox lucius).
I also found part of the jaw of a trout or
pike and a piece of an unidentified fish skin
at wolf dens. No attempt was made to iden-
tify fish bones and scales found in wolf scats.

I have not been able to determine how
wolves obtain fish, and whether fish are
caught alive or found dead. Most white-
fish (Coregonussp.) are fall spawners; then
they gather in schools in shallow waters.
Several times in late summer | have seen
whitefish trapped in small creeks where
they were vulnerable.

Kelsall {pers. comm.) in spring 1950
observed a red fox catching lake trout in
the Bathurst Inlet area. The fox was using
small sedge tussocks in the shallow part of
a lake as stepping stones. When a fish ap-
proached, the fox would pounce on it from
its vantage point on the tussocks. The skins
of several freshly killed trout lying ata
den nearby were indications of the success
of the fox.

Young and Goldman (1944) record in-
stances of wolves catching spawning sal-
mon {Oncorfiynchus sp.) in British Colum-
bia and Alaska. Francis {1960) reports six
wolves feeding on a concentration of min.
nows and water bugs in a hole in the frozen
Torch River, Saskatchewan.

Arclic Grayling (Thymallus arcticus),
pike and suekers (Catostomus sp.) spawn in
early spring in small streams or shallowlakes
where they are vulnerable to predation.

Carrion—Several pupal cases of the black
blow fly (Phormia regina) were found in wolf
droppings. Probably the wolves had fed on
fly-blown meat. Seven scats contained car-
rion; all were from wolves other than cubs
and all except one were found in caribou-
occupied areas north of the Clarke River.

I often encounteréd dead caribou in the
wake of caribou migrations. Some were
killed by wolves, others without external

wounds may have died from injuries re-
ceived in crushes. One wolf cannot eat an
adult caribou in a day, or even several days,
and if the wolf moved away much of the
carcass would remain, to be eaten by scav-
engers or to decay. In most areas wolves
have no difficulty finding live prey in the
summer; as the food data (Table 1) suggest,
they do not resort often to carrion then.

Beetles—The chitinous cuticle of beetles
{Coleoptera) is highly resistant to digestive
juices of the wolf. Mouth parts, legs and
elytra of beetles pass through the wolf’s
digestive tract almost intact and can be
readily identified.

Vast quantities of beetles would be
required to nourish a wolf and it seems un.
likely that wolves would bother with such
small food. Yet wolves in the area tempo-
rarily devoid of caribou eat beetles when
they can. In that area, 17 (8.1 per cent) cub
scats and 19 (6.1 per cent) of older wolves
contained remains of beetles. In caribou-
occupied areas only an occasional dropping
contained beetle remains. As with fish
and small birds, beetles are probably eaten
when larger prey is temporarily unavailable,

Hymenoptera—1 found remains of Hyme-
noptera in 10 droppings. These droppings
contained parts of bees or wasps which 1
classified as prey. Their contribution to the
wol{’s diet is insignificant,

Non-prey items—On occasion, I found in
wolf droppings the cuticle of larvae of the
caribou warble fly (Oedemagena tarandj).
Since these larvae were most likely ingested
with the flesh of caribou, their remains
were classified as non-prey items, as were
the pupal cases of blow flies which were
part of carrion. Diptera occurred in 10
scats (Table 1).

Grasses and sedges occurred in 29 scats
of 595 examined (Table 1). Murie (1944)
believes grass may act as a scour to assisi
the wolf in ridding itself of internal para-
sites as he found grass in several droppings
which also contained roundworms. One
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fresh scat that T collected on a wolf den
‘near Helen Falls on the Hanbury River

was a solid mass of grass containing several
tapeworms {Taenia sp.).

Captive wolves in Fort Smith frequently
eal grass even though they are not heavily
infested with intestinal parasites. Spruce
needles, leaves of ericaceous plants (Ledum,
Vaccinium, Arctostaphylos) and Bogmoss
(Spaghnum sp.) were infrequently found
in the droppings of wild wolves. These items
and occasional berries are ingested with
prey and are classified simply as non-prey.

Of the 595 scats examined, 86 contained
what resembled dried clay; several scats
were made up of it entirely. It probably
consisted mainly or entirely of ash, the
excreted waste product resulting from eating
meat only, as droppings of captive wolves
which had been fed on meat only were
identical in appearance and consistency.

~ The two non-prey items recorded under
Other (Table 1) were an unidentified piece
of metal found in one scat and a No. 4
shot pellet, which may have been in the
flesh of a migratory bird, found in another.

Determination of stomach contents
Wolves collected in summer

One of six stomachs was accidentally dis-
carded. Two stomachs contained only a
small amount of fluid and a few stalks of
sedge, and some caribou hair respectively.
Two stomachs contained fresh caribou:
one held 3 Ib. including one kidney, the
tongue, larynx, liver and trachea; and the
other held 5.75 1b. made up of trachea,
tongue, esophagus, heart, liver, lung and

_ onekidney of an adult caribou and a few
pieces of discoloured meat and connective
tissue {perhaps from an earlier meal). Kelly
(1954) found reindeer and caribou tongues
in two wolf stomachs, Another stomach
examined by him contained an estimated
1510 181b. of caribou including ear, tongue,
lip, two kidneys, liver, windpipe, hair and
large chunks of meat. The wolf stomach
containing 5.75 Ib. of caribou also con-
tained a few fragments of bone with a piece
of arifle bullet imbedded in it. Larval tape-
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Table 2
Analysis of stomach contents of 12 wolves killed
on caribou winter range north of Yellowknife,

winter 1960 and 1961,

Weight (in grams) of

Specimen stomach contents

ng. Total Bait Prey Contents

EK 223604 450 Mostly bait, several black spruce
cones

EK 223605 550 400 150 Wolverine

EK 223606 725 720 5 Ptarmigan

EK 223607 225 Mostly bait, rest carrion,
including sucker (Catostomus sp.)

EK 223608 125 20 105 Wolverine hide

EK 171611 1025 1025 Bait only

EK 171612 950 600 350 Caribou hide and hair

EK 132612 1300 500 800 Caribou

EK 132613 2575 900 1625 Caribou

50 Red fox

EK 132615 275 . Mostly bait

EK 132616 450 250 200 Caribou, few ptarmigan feathers

EK 13361 375 125 250 Caribou

Table 3

Analysis of stomach contents of 55 wolves killed
on caribou winter range nedr Great Bear Lake,
February and March, 1964.

No. of stomachs (%)

Contents
Examined Bait only Bait and caribou Other
55 (100) 35 (64) 20 (36) 10 (18)

*Ptarmigan and/ or unidentified birds (8 stomachs),

mouse (1), wolverine (1).

worms {Cysticercus tennuicollis and C,
tarandi) found in the caribou meat were in-
dicative of the freshness of the wolf’s meal.

I found the sixth wolf, which had been
lactating, dead on June 30, 1965 near a wolf
den about 25 miles south of Beverly Lake.
All ribs on one side had been broken and 1
believe a grizzly bear killed the wolf. Its sto-
mach contained little food, including several
costal cartilages and intervertebral fibro-
cartilages of a calf caribou.

Wolves collected in winter

Tables 2, 3 and 4 show the results of the
analysis of the contents of stomachs of 12,
55 and 226 wolves killed on caribou winter

range. For comparison, Table 5 shows the
results of the examination of the stomachs
of five wolves poisoned on range not used by
caribou. The great variety and quantity of
food eaten by specimen EK 211160, a 57 1b.
male wolf cub, are noteworthy,

Caribou are the staple food of wolves.
Practically all wolves killed on strychnine
baits will have various amounts of poi-
soned meat in their stomachs. Since Riddle
does not skin the meat used for baits, it is
impossible to determine from his reports
(Table 4) whether caribou found in 136
wolf stomachs was bait meat or not.

A few stomachs contained arctic fox,
wolf or wolverine. Most of these predators

’

had probably died on baits and were eaten
by wolves; damaged wolves or arctic fox
are sometimes used as bait by predator
control officers.

Riddle identified river otter {(Lutra cana-
densis) in five wolf stomachs and mink
(Mustele vison) in one stomach. According
to Riddle it is impossible to confuse re-
mains of these furbearers with wolverine
hide. Because they are locally rare and
water-oriented I do not think that these
mustelids would be common prey to wolves,
although from low-flying aircraft I have
often spotted otter tracks between holes in
frozen rivers. Any otter when surprised
out of water would be no match for wolves.
Since many of the baits are frozen into the
ice of lakes and rivers, these furbearers may
have fallen victim to the strychnine baits
and subsequently were eaten by wolves.

Only the 10 stomachs containing ptar-
migan and the one containing mouse
reflect with certainty the utilization of live
prey other than caribou by wolves on
caribou winter range.

Examination of earibou remains

Spring and summer

Age—There is only indirect evidence that
the 151 caribou mandibles (Table 6) re-
present summer mortality caused by
wolves. The sample of 151 jaws reflects the
age and sex composition of caribou dying
in spring and summer of all causes (preda-
tion, diseases, accidents, weather) exclud-
ing human predation. For reasons given
earlier (location of remains near wolf dens)
I believe that a large proportion of the
sample is wolf kills.

Table 6 shows the ages of 151 caribou
jaws found in spring and summer. The per-
centage of mortality among caribou up'to
one year is 33.8, much higher than the
15.1 per cent found by Banfield (1954).
Similar discrepancies occur between my
data and Banfield’s for caribou of 8-9 years
and those over 10 years (10.6 per cent versus
4.5 per cent). Banfield’s study shows a
considerably higher mortality among 2-
and 3-year-old caribou than my figures

Table 4

Analysis of stomach contents of 226 wolves killed

on caribou winter range in southeast Mackenzie

Distriet from 1957 to 1967.*

No. of stomachs (%)

Examined

Empty

Contents

Bait

Caribou Unidentified Other

226 (100)

50 (22)

6 (3)

136 (60) 14 (6) 20t (9)

*C. F. Riddle (pers. comm.}

tIncludes arctic fox (7 stomachs), otter (5), wolf
{4), wolverine (2), mink (1), and fish (1).

Table 5

Analysis of stomach contents of five wolves killed

near Yellowknife on range not used by caribou,

winter 1960,
Specimen Weight (in grams) of stomach contents
no. Total Bait Prey Con'tents
EK 124601 975 975 Entirely bait
EK 124602 825 Mostly bait, some garbage
EX 124603 1350 1340 10 Snowshoe hare
EK 23460 1050 850 200 Fish {wolf killed near fish camp)
EK 211160 . 3325 1050 695 Snowshoe hare
-75 Ptarmigan
50 Spruce Grouse
200 Muskrat
25 Red squirrel
5 Fish
Pieces of leather, rags and spruce
twigs
Table 6 *

Caribou spring and summer mortality by agein

areas not hunted by man, compared with year around
mortality of all causes including hunting by man.

Spring and summer mortality”

Year around mortalityt
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