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Perspective 
W olves 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 main tain viable wolf populations 
in northernCanada may be the preservation 
of sorne 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 weil 
as other biological factors determining its 
abundance, such as litter size and mortality 
of young \Volves. 

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

Many wolves die during their first year 
oflife, 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
canee for the wolf and probably also for the 
caribou. 

A6CTpal<T 

n"UlJ.eBbIe rrpl1BhI41Œ BOJIKOB TyH.lIpbI 

6bIJII1 I1CCJIe,lLOBaHbl rJIaBHblM 06pa30M 

B 1960-65 rO,lLax, XOTH HeKOTopaH 

,lLOJIH pa60Tbl rrpO,lLOJDKaJIaCb.li.O 1968 
rO,'l.a. I1ccJIe,lLoBaHI1H rrp0I13BO,lLI1JII1Cb 

BeCHOIO 11 JIeTOM B 3arrOBe.li.HI1Ke Tce­

JIOH B CCBepO-3arra,lLHblx TeppI1TOpI1HX, 

C ,lLonOJ1HI1TeJIbIIOH pa60TOH B Te4eHI1e 

311MbI Ha 311MHI1X rraCT611llJ.ax Kapl16y 

Ha ceBep OT VieJIJIOYHaHcpa B Cenepo-

3arra,n.HbIX Teppl1l'OpHHX 11 Ha BOCTOK 

OT ct>OpT-CMI1Ta. 

nyTeM rrpOBepKI1 MeTOK 6blJIO yCTa­

HOBJIeHC. 4TO BOJIKI1 MoryT rrOKpblBal'b 

paCCTOHHI1H CBbIwe 200 MI1JIb H 4TO I1X 

rrepe)lBIŒœHl1e CBH3aHO C rrepe.li.BI1)!{e­

Hl1eM Kapl16y B l'yH,lLpe. 3HMOlO BOJIKH 

rrI1TalOT'CH I1CKJII0411TeJIbHO Kapl16y; 

BeCHOH H JleTOM OHH pa3H006pa3Sl.T 

CBoe rrIITaHl1e MeJlKI1MI1 rpbl3yHaMI1, 

rrepeJIeTHbIMI1 rrTl1uaMI1, HHuaMI1 11 

pbI60H, oco6eHHo B paHoHax, r,lLe Ka­

pl16y BpeMeHHo OTCyTCTByIOT. 11'3 
B03pacTHblx rpyrrrr Kapl16y Bomm 

rrpe,lLrr04l1TalOT 'feJlHT, HO KapH6y 

CTapwe 8 JleT TaK)!{e rrO,lLBepralOTcH 

4aCTO IWrra.li.eHI1HM. BOJlKI1 pe)!{yT rro 

MeHbweH Mepe il 4eThlpe pa3a 60Jlb­

rue caM OK, 4eM caMUOB Kapl16y. 

Kapl16y, 3ape3aHHble 3HMOH, YTI1JIH-

311pylOTCH B>OJIKaMI1 rrOJlHOCTblO; JIe­

TOM OCTaTKI1 I1X 4aCTO rrpe,lLOCTaBJlH­

IOTCH rra.li.aJleH,lLIIbIM )!{I1BOTHbIM 11 rrTH­

uaM. llpl1 Harra,lLeHI1I1 BOJlKI1 Brrl1Ba­

IOTCH B rrepBylO 04epe.li.b B welO Ka­

pl16y. C06CTBeHHbIM BeCOM OHI1 THHyT 
)!{I1BOTHbIX BHI13 11 OrrpOKI1,lLbIBaIOT I1X. 

Ilpl1 MaKCI1MaJlbHOM COCpe,lLOt04e­

HI1I1 311MylOllJ.I1X rrorryJlHUI1H KapH6y, 

Teppl1T0pl1H, rrpI1XO,lLHllJ.aHCH Ha Ok 
Horo BCJIKa, .li.OCTl1raer 6,9 KBa.n.paT­

HbIX MI1Jlb. BOJIK B HeBOJle rroTpe6JIHeT 

e)!{e.li.HeBHO 3,23 cpyHTa 61130Hbero 

MHca 11 )!{l1pa rrJlIOC 0,26 cpyHTa co-

6a4beH rrl1llJ.l1. Kpl1BaH pOCTa MOJlO,lLbIX 
BOJIKOB rrOKa3bIBaeT oc06eHHo 

6hlCTpoe pa3B11111 e MaJleHbKI1X BOJI4aT. 

Abstract 
The food habits of tundra wolves were 
investigated mainly between 1960 and 1965, 
although sorne work continued until1968. 
Studies were carried ou t in spring and 
summer in the Thelon Came Sanctuary, 
Northwest Territories, with supplementary 
winter work on caribou win ter 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 
movemen ts are associated with those of the 
barren-ground caribou. During the \Vin ter 
tundra wolves eat only caribou; during the 
spring and summer they vary their diet by 
ealing small rodents, passerine birds, eggs ' 
and fish, particularl y in areas temporarily 
devoid of caribou. Wolves prey on calves 
more than other age classes of caribou, bu t 
caribou of over 8 years are also heavily 
preyed on. W olve~ kil! at least four ti~es 
as many female caribou as males. 

Caribou killed in winter are completely 
utilized by wolves ; in summer, parts of 
carcasses are often left to sca vengers. 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 
onewolfper 6.9 square miles \Vere reached. 
A captive wolf i-equires 3.23 pounds of bison 
meat and fat and 0.26 pounds of dog food 
daily. Mean growth curves illustra te 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 soit poursuivie jusqu 'en 1968. Les étu­
des ont eu lieu au printemps et en été dans 
le refuge de gibier de la rivière Thelon; en 
hiver , on a fait des observations supplé­
mentaires dans l'habitat hivernal du cari­
bou, au nord de Yellowknife (Territoires 
du Nord-Ouest) et à l'est de Fort Smith. 

La récupération d'étiquettes mises à 
certains sujets a révélé que les loups par-

courent des distances dépassant deux cents 
milles et que leurs déplacements sont re· 
liés à ceux du caribou des toundras. Pen­
dant l'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 œufs et des poissons, 
surtout dans les régions temporairement 
dépourvues de caribous. Parmi ces derniers, 
ce sont les petils qui sont la principale 
proie du loup mais les caribous de plus de 
8 ans sont également très souvent chassés. 
Le loup tue au moins quatre fois plus de 
caribous femelles que de mâles. 

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

Lors des concentrations importantes de 
caribous dans leur habitat hivernal, on a 
relevé chez le loup une densité de popula­
tion allant jusqu'à 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 pâtée 
pour chiens. Les courbes moyennes de 
croissance montrent bien le développement 
rapide et précoce des louveteaux. 
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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 
dwindJing 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 gravit y 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 wolfkilled had 
increased. The NWT government relaxed 
its attempt to reduce the number of wolves 
on barren-ground caribou range. 

ln 1957 CWS initiated a study of the 
wolf as predator on barren-ground caribou, 
a resource still of great value to the native 
population. CWS specifically aimed to 
disco ver 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 
repbrted here. 

ln 1960, CWS hired me to begin inten­
sive studies in the Thelon Came Sanctuary, 
about 400 miles northeast of Yellowknife, 
NWT.I carried out win ter studies in 1960 
and 1961 in the Beniah Lake area and in 
1964 near Bishop Lake and concl uded 
summer field work in August 1965. Sorne 
aspects, such as the examination of wolf 
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kills on winter range, were continued until 
1968. Unfortunately, as Kelsall (1968) 
has pointed ou t, 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 1 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 autunm caribou 
migration through the study area. For 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 win ter­
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 Came Sanctuary. 
When wolves have reached denning sites 
there, the caribou continue to calving 
grounds near Beverly Lake. Although sorne 
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. 
ln 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 \Vinter in forested 
reglOns. 

Figure 1. General pattern of spring and summer 
caribou migration. 

Figure 1 
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Figure 2. General pattern of autumn caribou 
migration. 

Figure 2 
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General 
Clarke (1940) discussed the history of the 
Thelon River area, Ihe general biology of 
the more important mammals, the relation­
ship between wolves and caribou and other 
aspects of Ihe biology of the area. 

Food habits 
Murie's (1944) \Vas one of Ihe first and most 
comprehensive studies of the interrelations 
of \Volves and their prey. He found that 
69 per cellt of the an nuaI diet of Mount 
McKinley \l'olves \Vas ungulate prey. Cowan 
(1947) worked in the Canadian national 
parks in the Rocky Mountains and found 
that \Volves consumed annually 80 per cent 
big game and 18 per cent rodents. Thomp. 
son (1952) found white-tailed deer (Odo. 
coileus virginianlls) remains in 97 per cent 
of 425 wolf scats col\ected t hroughout the 
year in northern Wisconsin, and rodent 
and lagomorph, including snoll'shoe hare 
(Lepus americallllS) , remains in 9 per cent of 
the scats. 1 n northern Minnesota, Stenlund 
(1955) showed that in \Vinter, white-tailed 
deer comprised 95.5 per cent of the total 
volume ofwolfstomach contents. He found 
that smalleL" animaIs were more importan t 
in summer than in winter. White-tai/ed 
deer ",ere the main prey of ,,'olves in Algon­
quin Park (Pimlott, Shannon and Kole­
nosky, 1969), \l'ith moose (Alces a/ces) 
and beaver (Castor canadel/sis) of secondary 
importance. Four "'olves ilItroduced in 
Coronation Island in southeastern Alaska 
and their offspring fed mainly on black­
tailed deer (Odocoilells hcrnionus si/ken sis) 
and the incidence of deer remains in scals 
incL"eased from 78 per cent in 1961 to 95 
pel' cent in 1964 (Merriam, 1964). Pul­
liainen (1965) classined domestic animaIs 
(chieAy reindeer Rangifer tamndlls taran­
dus) and moose as the most important food 
of 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 \l'ere 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 interiOl· Alaska, the main food of 
wolves was caribou and preferably calves. 
Kelly (1954), Banneld (1954) and Kelsall 
(1960) found that wolves on barren-ground 
caribou range preyed almost exclusively 
on caribou. Mowat 's (1948) anal)'sis of 61 
wolf scats from denning sites in Keewatin 
District is the onl)' one available comparable 
with this study but Mowat indicated that 
no conclusion may be drawn from his data 
because i t comprised such a small sample. 
Makridin (1960) provided limited informa­
tion on summer and win ter food habits of 
arclic 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. 

iVlovements of caribou and wolves 
The migratory movements ofbarren.ground 
caribou through the study are a \Vere de­
scribed in detail by Banneld (1954), Kelsall 
(1957, 1960, 1968) and Thomas, Parker 
and Kelsall (1968). Although there is strong 
circumstantial evidence that \Volves raised 
on the tundra are associated \Vith ban·en· 
ground caribou praetically throughout th e 
year, no dennite records are available. Kuyt 
(1962) took three \Volves from a den near 
the Back River and ear-tagged and released 
them. Almost 7 monthslater a predator 
control officer killed the three youngwolves 
and two adult wolves near Aylmer Lake, 
about 185 air miles west-south·west from 
the den site. 

The few records available for fotest· 
dwelling wol,res show that they, too, are 
capable oflong travels. Young and Goldman 
(1944) described movements of leg.trapped 
wolves and of an ear-tagged l'ed wolf (Canis 
niger) which had travelled 125 miles. 
Banfield (1952) recorded the movements 
of 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 hunl. Crisler (1956) witnessed 
several kills of caribou by wolves and Wilk 
(in Kelsall, 1960) describes one witnessed 
du ring 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 \Volves 
hunting caribou and moose in Alaska. 
Numerous accounts of wolves hunting 
moose on Isle Royale were documented by 
Mech (1966). 
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Studyareas 

Since the two study areas, the Thelon Game 
Sanctuary and the Bishop Lake-Beniah 
Lake area (Fig. 1) , are similar in man y 
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 (Ovibos moschatus). This was done on 
th e recommenda tion 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 
minerai exploration and construction of 
win ter roads and mining camps are carried 
out in the region. 

Clirnate 
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 shortsummers 
with a few hot days. Detailed information 
about the climate is given in Kendrew and 
Currie (1955), 13ird (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 ofwolves in, for the most part, the 
Thelon study area. As 1 visited the Bishop 
Lake-Beniah Lake area brieRy and only in 
the winter, 1 can give little information on 
the animallife there. Muskoxen are not 
found in the Bishop Lake-Beniah Lake area 
but the y are frequently se en in the Thelon 
River area. Caribou are corn mon in both 
areas, depending on season. Moose have 
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T ypical wolf denning habitat , Sinclair Lak e. 

only recently been seen in the Thelon area 
(Kuyt, 1965b) and 1 think they are rare in 
the second s tudy 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 arcÛcus) are 
sometimes seen on rocky terrain and on 
eskers, particularly in the Thelon River 
s tudy area. Ermine (Mustela erminea) and 
wolverine (Culo luscus) are encountered 
rarely, the lalter more frequently in the 
Bishop Lake-Beniah Lake area than in the 
Thelon Game Sanctuary. In the summer, 
arc tic 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 (Vulpesfulva) 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 (Dicrostonyx groenlandicus) 
and brown lemmings (Lemmus trimucrona­
tus) are common and subject to periodic 
Ructuations in numbers. Red·backed voles 
(Clethrionomy s rutilus) and masked shrews 
(Sorex cinereus) have also been observed. 

Waterfowl of many species may be seen 
on ail of the larger water-bodies (Clarke, 
1940). During the Righ tless period these 
birds can be considered potential prey for 
wolves. Golden Eagle (Aquila chrysaëtos) , 
Bald Eagle (Ha!iaeetus leucocephalus) , Gyr­
falcon (Falco rusticolus) and Peregrine 
Falcon (Falco peregrinus) as weil as Rough­
legged Hâwk (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 Rig~t­
less young ofmany passerine birds constl­
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 
vall eys of sorne of ilS tribu taries near their 
conAuence 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 win ter sees the dark ribbon of the The­
Ion forests contrasting vividly with the 
snow and it resembles a green finger.like 
oasis projecting into th e monotonous ex­
panse of the tundra landscape. White 
spruce (Picea glauca) is the predominan t 
tree with black spruce (Picea mariana) of 
lesser importance. Balsam poplar (Populus 
balsamifera) and tamarack (Larix la ricin a) 
are encountered only in discontinuous 
clumps along the Th~lon and sorne of its 
tribu taries, especiall y the Finnie River. 
Willows (Salix sp.) are abllndant, particu­
larly along the rivers. Vast expanses of 
dwarf birch (Betula glan dulosa) th i cke ts 
can be found near rivers and ponds. On 
drier sites birch and willo\\' form low shrubs. 

The plant associations are discontinuolls 
with bare soil and rock between. In addition 
to the birch and willows men tioned above, 
there are many other dwarfed or malted 
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 Aora. 
The Bishop Lake-Beniah Lake a rea 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 ofbarren­
ground caribou. We found 11 occupied wolf 
dens and meas ured, weighed and ear-tagged 
31 cubs. W e attached nllmbered alumi­
num or brightly-coloured plastic ear tags 
to cubs of approximatel y 5 to 7 weeks. 
One plas tic ear tag on a captive wolf in Fort 
Smith remained intact for two winters. 
However, sorne tag loss may occur; predator 
control officer C. F. Riddle, who recovered 
five ear-tagged \l'olves, observed one 
loose tag. 

Food studies of wild wolves 
1 knew from literature surveys and expe­
ri ence du ring caribou studies in 1957-58 
that predation by wolves is rarely ",it­
nessed. Therefore 1 s tudied food babits by 
collecting and analysing wolf scats. 

Collection and e xa mina tion of scats 

From 1960 to 1965, 1 collected 595 wolf 
sca ls during spring and summer near active 
or vacant wolf dens in the Thelon River 
study area. 1 recorded where each dropping 
was found and, in the laboratory , identified 
and recorded the components. 

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

1 could not determine the year in which 
the scats ",ere deposited except for a sma\l 
number found fresh near occupied wolf 
dens. 

In summer 1965, 1 observed at least 17 
\l'olves, ail of which were associa ted 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. 

l collected wolf scats sou th and north of 
the Clarke River in order to compare the 
summer diet of wolves in areas temporarily 

devoid of caribou with tha t 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 1 co\lected 
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 
da te from wh en cubs begin to eat solid food. 
We therefore divided the scat collection 
into sca ts of cubs and wolves other than 
cubs. 

Dete rmination of stoma!!h contents 

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

1 have therefore been reluctant to kill 
wolves in the denning season for study 
specimens. Ishot five wolves in la te July 
and early August of 196.3,1964 and 1965 in 
the area within 60 miles of Beverly Lake. 
In June 1965 a sixth wolfwas 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 
win ter were analysed. These include the 
stomachs of 12 wolves which 1 killed during 
the winters of 1960 and 1961 about 125 
miles north of Yellowknife, NWT; lhose 
of 55 wolves which 1 killed in February and 
March, 1964, in the Bishop Lake area, 65 
miles southeast of Port Radium, Great BeaI' 
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 
ofYe\lowknife. Ali the wolves had been 
killed using strychnine baits, and ail were 
taken on caribou range except the five from 
near Yellowknife. 
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The caribou meat which 1 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, 1 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 
until1968 were taken by C. F. Riddle who 
operated in the win ter range of the "Sask­
atchewan" barren-ground caribou herd. 
That herd calves in the Beverl)' Lake-Aber­
deen Lake region and is the herd upon 
which the wolves in the stud)' area chieAy 
prey. Riddle examined the 226 wolves su­
perficially and recorded the information on 
autopsy cards. He did not skin caribou used 
for baits. 

Exomination of caribou remains 
Summer 

We examined 151 caribou remains found 
in lhe stud)' 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 certaint)' in only a few 
cases. Since caribou rarely remain on the 
barrens in the win ter, the collection of 
caribou remains reRects summer mortality. 

1 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 
d nning 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 \Vere 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, 1 examined 17 appa­
rent wolfkills. 1 Aew over the area at inter­
vals of several days and 110ted that when 
caribou moved into new areas wolves 
lagged at least a da)' behind. 1 saw no car­
casses in these newly-occupied areas. After 
several days, wolves caught up with the 
caribou and 1 frequentl)' sali' carcasses, 
usuall)' on lakes and close to shore. Man 
was not a predator on caribou there and, 
even though no attacks were witnessed, 
1 feel confident that the carcasses examined 
were killed b)' wolves . 

Examioation of wolf kills 

F ourteen 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 ini tial parts 
eaten of six of the 14 kills (Calfl, 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 vicinit)' and fresh tracks and plucks of 
caribou hair indicated that a struggle had 
occurred before the caribou was killed. The 
other eight carcasses al! displayed the same 
signs of wolf activity found on the six kills, 
although wolves were seen nearby only 
once. 

Observa tions 00 wolf preda tion 

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

Food studies of captive wolves 
Source of captive ",oIves and history 

of colony 

1 kept a colony offrom three to 11 captive 
\Volves at Fort 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 arClos, caught in 1961 on Axel Heiberg 
Island in the District of Franklin. They 
\l'ere joined the same year by a male cub, 
probabl y 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. 

ln 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 figh t 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 pneumo nia, one was 
donated to a private zoo and one was used 
forstud)'material. lu thesame)'ear, the 
Axel Heiberg female and the Thelon male 
produced four cubs, ail of which were even­
tually killed. The Thelon male was killed 
in 1967. The Axel Heiberg female and her 
3-year-old arclos 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 1 destroyed on the day 
of birth and one which escaped from cap­
tivily in Yellowknife. The other three cubs 
died of a hookworm infection. The remain­
ing six wolves, ail c.l. arclos 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 ofwolves, 
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 binh, 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 
liller and taken along on field studies in the 
Thelon area. From that day to the middle 
of August they \l'ere 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 "'ere 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 day·s 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 41b. chunk of meat out of the 
mou th of a 2-year-old male wolf (their 
mother's brolher) , carried it away and be­
gan to eat it in a corner of the pen. On June 
17, these three wolf pups fough t 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 \l'ere becomincr 
. b 

mcreasingly dependent on meat. They 
howled and appeared fretful and excited but 
calmed down when fed rail' 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 (;ûntentedly 
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 lo the 5-year-old fe­
male on May 24,1966 fed on a large piece 

of ra\\' meat on June 24. T\I'o days later 1 
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. 1 t 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, 1 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 
201 noted that sorne cub scats remained 
uneaten in the wolf pen. On .luly 10 the 
female had ceased Iaclating. 

ln summary, five lactating periods lasted 
more than 34 da vs in the 2-year-old wolf 
43 days for her ~other ",hen 3 years old: 
50 days for the same wolf, then 5 years old 
and 51 days for the same wolf, th en 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 \Volves, it may be assumed that cubs 
at the early age of H1 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 slaugh t­
ered or kill ed by traffic in Wood Buffalo 
National Park. Commercial dry dog food 
\Vas used occasionallv. 

We determined th~ weight and fat eaten 
by the \Volves, 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 d iff eren t 
ages, J c1assified them into three age groups 
to delermine the approxima te daily meat 
consumption per wolf. Wolf cubs up to 
lYz monlhs depend on their mother's milk. 
Cubs older than lYz months live almost 
entirely on meat bu t because of their small 
size do not eat as much as an adult wolf. 

1 arbitrarily assigned the follo\Ving units to 
the captive wolves basing the units on daily 
meat consumption: cubs up to lYz months 
(up to J uly 15) 1 counted as ° wolf units, 
cubs from lYz months to 4 months (up to 
September 30) as Yz 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 I-month-old cubs. The total 
wolf units for that day was (4 X 1) + 
(5 X 0) = 4 wolf units. The same group 
on July 16 consisted of (4 X 1) + (5 X Yz) 
= 6Yz wolf units and on October 1 the 
group would consist of (9 X 1) = 9 wolf 
units. 

1 recorded the approximate amoun t of 
meat and commercial dog food eaten for a 
3-year period from November 25, 1964 to 
N ovember 30, 1967 and from this calcu­
lated average daily food consumption per 
wolf unit. 

Weighing of captive "'olves 

Young cubs \l'ere weighed to the nearest 
ounce several times each week for 4 weeks. 
From the end of their first month to the end 
of August, the cubs \Vere weighed weekly, 
then wolves became difficult to handle and 
weighings were less frequent. On a few occa­
sions, tranquilizers were necessary to obtain 
weigh ts. 1 a1so recorded weigh ts whenever 
captive wolves were killed. 
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Resnlts 

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 li tter 
were killed by a predator control officer 
(Kuyt, 1962), five ear-tagged \Volves were 
taken by another predator control officer 
and one tagged wolf \Vas shot by a hunter . 
Seven were killed during their first year 
oflife. One was shot as a 14-month-old and 
one wolf carried both aluminum ear tags 
fol' 5Yz years. 

Recoveries are numbered and movements 
are indicated on Figure 3 : 

1. A litter of three wolves, tagged on Jul)' 
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 sho t 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 \Volves, tag­
ged on July l, 1960 near the Thelon River 
was killed on December 7,1965 near Damant 
Lake or 225 air miles to th e southwest. 

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

5. A eub from a Iitter of live tagged on 
July 4,1965 near Hornby Point on the 
ThelOD River was killed on April 29, 1965 
near Rennie Lake, 184 air miles to the 
southwest. 

6. A eub, the only one in the !itter, tagged 
on July 21, 1965 near Sinclair Lake \Vas 
killed on November l, 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 \Vas kill ed 
on April 27, 1965 on the Taltson River, 
38 air miles to the southwest. 

1 diseovered eight litters of wolves in 
earibou-oeeupied areas north of the Clarke 
River. The litters eonsisted of six (1960), 
five(1962,1965),four (1964,1965),and 
three eubs (1960, 1961). A litter eonsisting 
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A wolf den is in th e clump of spru ce. Sand piles 
mark three den openings. Hornb y Point, 
Thelon River . 

A single eub was found in this den under a clump 
of spruce. Sinclair Lake . 

Figure 3. Mov ements of ea r-tagged tundra wolv es. 

Figure 3 
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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 caribou-occupied 
areas was 4.3 and 2.0 cubs in areas devoid 
of caribou. The means differ signilicantly 
at the .05leveL As the Clarke River was 
the arbitrary boundary between caribou­
occupied areas and arcas 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 caribo~. Kelsall (1960) reported a litter 
of three wolf cubs north of the Clarke River 
and a litter of four south of that river. 1 

Active wolf dens found during the present 
study are indiC'ated on Figure 3. 

Food studies of wild wolves . 
Examination of scats 

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). There i8 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 signilicant 
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 
di et of woives temporariIy 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 weIl as for areas 
temporariIy 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 lS 
difficult. 
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Thirty-eight per cent of the prey items 
found in wolf scats were adult caribou re· 
mains (Table 1). Analysisof 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 sumo 
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 difficulty obtaining 
food. Since 1 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-Wolves do not prey heavily on 
muskoxen in the study area. 

Nineteen droppings of 595 examined 
contained remains of muskoxen. 1 collected 
them only in 1960 (two scats), 1964 (four 
scats) and 1965 (13 scats). 1 collected two 
of the four 1964 scats at the remains of a 
15- to 18-year.old bull muskox found inlate 
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 without a 
struggle. 1 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 remainiIig 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. 1 have not seen them south of 
the Clarke River in that season, nor did 
Tener and Kuyt (1966) observe them there 
during a wintér survey, when 568 musk· 
oxen were counted within the game sanc­
tuary. No wolves were 'observed on that 
sur vey. 

Wolverine-Wolverine are rare in the study 
area. During live summers in the Thelon . 
Game Sanctuary, 1 saw wolverine only six 
times, always along the Thelon River. 
1 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 importan't in 
the woIrs 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. 1 found wolf 
hair in seven wolf droppings and the lower 
first premolar of a wolf in another. Fre· 
quent scratching and licking by the wol ves 
du ring the moult could account for occa· 
sional hairs being inges ted; 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 1 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 1 found skeletal 
remains of wolf cubs, a fmthcr indication 
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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 occurred. % is 
the percentage occurrence in total number of prey 
items. 

North 

Scat No. % 
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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 ofwolves' feeding on 
wolves or other carnivores such as wolver. 
ine, ermine and foxes (Choquctte, 1. P. E. 
and E. Kuyt, unpublished data). 

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

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

Redfox-Several claws ofred fox were 
recovered from a wolf dropping near Sam· 
mon Lake. 1 saw red foxes several times 
each summer along the Thelon River and 
1 have found three dens with young there. 

Unidentified carnivores-I classified en tire 
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. 

Arctic hare-I found remains of arctic hare 
in nine wolf droppings; seven were found 
n?rt~ of the Clarke River, along the Thelon, 
Fmme and Hanbury rivers. 

From ground observations and low alti. 
tude aerial reconnaissance in winter, early 
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spring and summer, 1 learned that arctic 
harc distribution in the Thelon Game Sanc. 
tuary varies with season and topography. 
ln late winter and early spring, tracks 
of hares are common on the willow·clad 
banks of the rivers where hares are rarely 
seen in summer. 1 saw a few hares in 
summer on boulder fields and other 
rocky terrain, chiefly north of the 
Clarke River. 

Arctic 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, wh ether caribou were present 
or not. Murie (1944) describcs mouse 
hunting by cubs and adults even when 
caribou were plentiful. 

Brown and collared lemmings and red­
backed voles occur in 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 untill965, the 
lemming population had not reached its 
former high density. Density oflemmings 
varies from year 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 microtine 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. 

1 found three droppings containing 
goose feathers and, twice, 1 found parts of 
legs of Canada Geese (Branta canade,~sis) 
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. MattesOTl, pers. comm.). 
Kelsall (pers. 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 comm~m along the 
Thelon River svstem 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 (Ku y t, 1966). 

Ptannigan-The low number of wolf drop. 
pings containing remains of ptarmigan (16) 
indicates their relative unimportance in 
the wotrs summer diet, although Willow 
Ptarmigan are common throughout the 
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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 Lime 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 capablt;. 

Unidentified birds-I lumped bird remains 
(other than those of geese or ptarmigan) 
which we found in 136 wolf scats ('rable 1). 
Although sorne were feather shafts oflarge 
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· 
wherc. 1 do not know whether numbers 
of passerine birds fluctuated between 1960 
and 1968. W olves 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 
in36 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. AH 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 
fish bones and scales whereas north of the 

Clarke River only eight droppings (aIl of 
them of wolves other than cubs) contained 
fish remains. Only once or twice did 1 find 
teeth of fish in droppings, indicating that 
the wolfhad eaten a lake trout (Salvelinus 
namaycush) or northern pike (Esox lucius). 
1 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· 
tif Y fish bones and scales found in wolf scats. 

1 have not been able to determine how 
wolves obtain fish, and whether fish are 
caught alive or found dead. Most white­
fish (Coregonus sp.) are faU spawners; then 
they gather in schools in shallow waters. 
Several times in late summer 1 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 killedtrout lying at a 
den nearby were indications of the success 
of the fox. 

Young and Goldman (1944) record in· 
stances of wolves catching spawning sal­
mon (Oncorhynchus 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. 

Arciic Grayling (Thymallus arcticus) , 
pike and suckers (Catoslomus sp.) spawn in 
early spring in small streams or shallow lakes 
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; aIl were from wolves other than cubs 
and aU except one were found in caribou· 
occupied areas north of the Clarke River. 

1 often encounteréd dead caribou in the 
wake of caribou migrations. Sorne 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 davs, 
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 cuticIe ofbeetles 
(Coleoptera) is highly resistant to digestive 
juices of the wolf. Mouth parts, legs and 
elytra ofbeetles 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
likelv that wolves would bother with such 
smatl food. Yet wolves in the area tempo­
rarily devoid of caribou eat beetles when 
they cano In that area, 17 (8.1 per cent) cub 
scats and 19 (6.1 per cent) of older wolves 
contained remains ofbeetles. In caribou­
occupied areas only an occasional dropping 
contained beetle remains. As with fish 
and small birds, beetles are probably eaten 
wh en larger prey is temporarily unavailable. 

Hymenoptera-I 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 
wolf's diet is insignificant. 

Non-prey items-On occasion, 1 found in 
wolf droppings the cuticle oflarvae of the 
caribou warble fly (Oedemagena tarandi). 
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]). 

Grasses and sedges occurred in 29 scats 
of 595 examined (Table 1). Murie (1944) 
believes grass may act as a scour to assist 
the wolf in ridding itself of internaI para· 
sites as he found grass in several droppings 
which also contained roundworms. One 
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fresh scat that 1 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 
eat 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. 1 t 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 
idenlÎcal in appearance and " .. nClct,mr·v 

The two non· prey items recorded 
Other (Table 1) were an unidentified piece 
of metal found in one scat and a No. 4 
5hot pellet, which mal' have been in the 
flesh of a migratory bird, found in another. 

DeterInination of stomach contents 

Wolves cQllected 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 sorne caribou hair respectively. 
Two stomachs contained fresh caribou: 
one held 31b. including one kidney, the 

liver and trachea; and the 
75 lb. made up of trachea, 

tongue, esophagus, heart, liver, lung and 
one kidnev 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 containedàn estimated 
15 to 18 lb. of caribou including ear, tongue, 
lip, two kidneys, liver, windpipe, hair and 

chunks of meat. The wolf stomach 
containing 5.75 lb. of caribou also con­
tained a few fragments of bone with a pie ce 
of a rifle bullet imbedded in it. Larval tape-
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Ana\ysis of stomach contents of 12 wolves killed 
on caribou win ter range north of Yellowknife, 
winter 1960 and 1961. 

Specimen 
no. 

EK 223604 

3 

Weight (in grams) of 
stomach contents 

Analysis of stomach contents of 55 wolves killed 
on caribou win ter range neàr Great Bear Lake, 
• ",''''llMv and 1964. 

worms (Cysticercus tennuicollis and C. 
tarandi) found in the caribou meat were in· 
dicative of the freshness of the wolf's meal. 

1 found the sixth wolf, which had been 
lactating, dead on June 30,1965 near a wolf 
den about 25 miles south of Beverly Lake. 
Ali 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. 

W olves coUected in win ter 

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 win ter 

several black spru ce 
cones 

range. For comparison, Table 5 shows the 
results of the examination of the stomachs 
of five wolves poisoned on range Ilot used by 
caribou. The great variety and quantity of 
food eaten by specimen EK 21ll60, a 57 lb. 
male wolf cub, are noteworthy. 

Caribou are the staple food of wolves. 
Practically aIl 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 arc tic fox, 
wolf or wolverine. Most of these predators 
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had probably died on baits and were eaten 
by wolves; damaged wolves or arctic fox 
are sometÏmes used as bait by predator 
control officers. 

Riddle identified river otter (Lutra cana· 
densis) in five wolf stomachs and mink 
(lvIustela 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 1 do not think that these 
mustelids would be common prey to wolves, 
although from low.flying aircraft 1 have 
often spotted otter tracks between holes in 
frozen rivers. Any otter when surprised 
out of water would be no match for wolves. 
Since man y of the baits are frozen into the 
ice oflakes and these furbearers mal' 
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 oflive 
prey other th an caribou by wolves on 
caribou winter range. 

Examination of caribou 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 an causes (preda­
tion, diseases, accidents, weather) exclud· 
ing human predation. For reasons given 
earlier (location of remains near wolf dens) 
1 believe that a large proportion of the 
sample is wolfkills. 

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 thoseoverlOyears (1O.6per cent versus 
4.5 per cent). Banfield's study shows a 
considerably higher mortality among 2· 
and 3-year-old caribou than my 

Analysis of stomach contents of 226 wolves killed 
on caribou winter range in southeast Mackenzie 
District from 1957 to 1967.' 

Table 5 
Analysis of stomach contents of five wolves killed 
near Yellowknife on range not used by caribou, 
win ter 1960. 

EK211160 3325 10.50 695 
75 
50 

200 
25 

5 

Snowshoe hare 
Ptarmigan 
Spruce Grouse 
Muskrat 
Red squirrel 
Fish 
Pie ces ofleather, rags and spruce 
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show. The major difference between Ban­
field's and my data is that his include hunt· 
ing by man, so 2- and 3-year-old caribou 
must have been hunted extensively. The 
data in Table 6 do not mean that wolves 
kill a large proportion of calf caribou. 
Kelsall (1960) examined caribou carcasses 
and found 56 per cent calves; however, 
uruike mine, Kelsall's figures are based 
largely on investigations carried out on 
caribou calving grounds. Furthermore, 
Kelsall indicates that sorne of the calves he 
reported as wolf kills may have died be­
cause of the inclement weather during 
1957 and 1958. 

Table 6 further shows that mortality 
except that caused by man is fairly con­
stant except for increases in the 0-1 year, 
the 8-9 year and over 10 year age classes. 

Mortality from ail causes, except hunting 
by man, is lowest among caribou from 4 to 
8 years old. This ma)' be because of a 10IV 

incidence of these four age groups in the 
caribou population, a reflection of pOOl' calf 
years. Certainly between 1950 and 1958 
calf crops were weil below the potential 
(Kelsall, 1960). 

Sex-Seventy-seven of the collection of 
151 jaws were from caribou 4 years old and 
older. Twenty-five of the 77 jaws were 
damaged so that their sex could not be de­
termined. Nine of the remaining 52 were 
males and 43 were females: a sex ratio of 
20.9 males to 100 females. Banfield (1954) 
found a ratio of 35.8 males to 100 females. 
Kelsall (1960) reported an adult male to 
female ratio of60:100. If the 151jaws are 
of caribou killed by wolves, as 1 strongly 
suspect, female caribou are subject to 
proportionally higher wolf predation than 
are males. 

JJlinter 

Age-The 17 caribou remains found in 
winter during aerial surveys are probably 
the result of wolf predation. Mortality 
among the 0-1-year-olds (both died at abou t 
9 months) was n.8 per cent (Table 7), 
considerably lower than during the summer 

Table 7 
Age and sex of 17 caribou killed by wolves on 
caribou win ter range, Abitau Lake, NWT, March 
1968. 

Age (years) Female Unknown 

o 1 

1-2 1 
3 4 2 
6-7 

7 8 1 

8 9 2 

9 10 3 

10+ 2 

Unknown 

Total 13 

Sex ratio: 0 males ta 100 females 

(33.8 per cent) although still important. 
Because total mortality among the 0-1-
year-olds was expected to be higher than 
in other age classes, that group would be 
less available in winter than in the pre­
ceding summer. Although caribou mor­
tality is fairly evenly distributed in the 
small sample, there is a somewhat higher 
mortality (17.6 percent) among9-10-
year-old caribou. 

Sex-Also in winter a greater proportion 
of th e carcasses (Table 7) were female 
caribou than males (0 males to 100 fe­
males). A larger sample would be desirable 
to allow for definite conclusions. 

Examination of wolf kills 

At only 14 of the 151 caribou remains was 
there direct evidence that the caribou had 
been killed by wolves. 1 considered the 
sirllilarity in body area attacked and parts 
of body eaten, the wolf tracks and signs of 
struggles, and the frequent presence of 
wolves ample proof. There is a strong cor­
relation between initial parts of a caribou 
eaten by wolves, as determined from exam­
ination of stomach contents and as de­
termined from the examination of wolf 
kills. No wolf kills were collected sou th of 
the Clarke River. 

Detailed field notes on the examination 
of these caribou killed in spring and sum-
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4 

Total % per age group 

2 11.8 

2 11.8 

2 11.8 

5.9 

2 11.8 

2 11.8 

3 17.6 

2 11.8 

1 5.9 

17 100.2 

mer are in the Appendix. The 14 caribou 
\Vere composed of the following age and sex 
categories: 

5 calves (one male, sex of other four not 
recorded)-35.7 per cent. 
2 yearlings (one female, sex of one not 
recorded)-14.3 per cent. 
2 bulls (3- and 8-9- year-old) -14.3 per cent. 
5 cows (4-,6-,8-9-, 9-year-old, age of one 
not known)-35.7 pel' cent. 

Observations of wolf predation on caribou 

Murie (1944), Crisler (1956) and Kelsall 
(1968) have described examples of success 
and failure of the rarely witnessed caribou 
hunts by wolves. 

My examination of wolf kills has shown 
that the initial point of attack is usually 
the neck or shoulder; the caribou is pulled 
down or knocked down by the impact of the 
onrushing wolf. The wolf then kills the 
caribou by a crushing bi te in the neck. 

The shoulder or neck is a better target 
th an the caribou's hind leg. The leg of a run­
ning caribou is oruy a Aeeting target and 
the wolf risks a serious kick whether inten­
tional or accidentaI; equally important is the 
fact that the prey might escape. A wounded 
caribou, found in 1957 on an island in the 
Thelon River, had been bitten in the upper 
part of a hind leg. The animal may have 
escaped by swimming to the island. None of 

the intact known wolfkills provided evi­
dence to show such in jury. It is significant 
that in this instance the caribou escaped. 

Seven of the 14 known wolf kills were 
attacked in the neck area. 1 believe the 
remaining seven caribou were killed in the 
same way but because the carcasses had 
been largely eaten, it was not possible to be 
certain. 

Initialfeeding of wo/ves 

The thl'oat area, including the tongue, had 
been eaten or bitten on ail but oné of the 
14 caribou killed by wolves. In that case 
(Bull l , Appendix) a small amount of 
flesh from a hind leg was eaten initially. 
As in the case of Calf l , the bull had been 
killed l'ecently, perhaps minutes before we 
found it, and the wolf may have been dis­
turbed sufficiently by our aircraft to cause 
disruption of i ts normal feeding behaviour. 

The wolf usually eats the tongue and 
adjacent parts of the fl'esh kill, then it 
opens the caribou's abdominal cavity and 
pulls out the intestine and stomach to faci!· 
itate reaching the liver, kidneys, heart and 
lungs. The intestine is frequently eaten in 
winter but in summer it is often left intact. 
The stomach is rarely eaten although our 
captive wolves in Fort Smith l'eadily ate the 
stomach ofbison with contents washed out. 
The contents of the caribou's stomach are 
probably disagreeable to the wolf's tas te. 

The Aeshy upper parts of the caribou's 
hind leg are also preferred by the wolf bu t 
I~ss so than the throat area and the large 
visceral organs. 

Food studies 9f captive wolves and 
growth of cubs 
During 3 years (1,101 days) from Novem­
ber 24,1964 to November 30,1967, our 
captive wolves consumed a total of 21,879 
lb. of bison meat and fat, and 1,775 lb. of 
commercial dog food . Total Humber of wolf 
units was 6,777; the average number of 
wolf units pel' day was 6.2. Based on these 
figurcs, the average daily food intake pel' 
wolf unit was 3.23 lb. of bison meat and fat 
and 0.26 lb. of commercial dog food. 

Figure 4. Average daily food consumption per 
captive wolf by month. 

Figure 4 
Oecember 1964 - November 1965 

Pounds 
5 _ Dogfood 

_ Bisonmeat 
4 

3 

December 1965 - November 1966 

Pounds 
5 

4 

3 

2 

o 
Dec. 
Month 

December 1966- October 1967 

Pounds 
5 

4 

3 

2 

o 
Dec. 
Month 

Figure 4 gives the average dail y food con­
sumption per wolf by month. 

During the feeding studies, the moult 
patterns and body measurements of ail 
captive wolves were normal. Weights and 
fat deposits ofkilled captive animais cor-

JUD. Jul. A ug. Sept. Oct. Nov. 

Jun . Jul. Aug. Sept. Oct. Nov. 

responded closely with those of wolves of 
the same age and sex killed in the wild. 

Growth of cubs 
l ca\culated the mean weekly weights and 
weekly per cent relative growth rates 
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1 TableR Table 9 
/ Mean weekly weights and weekly per cent relative Mean weekly weights and weekly per cent relative 

growth rates (k) of captive wolf cubs (Litter l, growth rates (k) of captive wolf cubs (Litter 2, 

III 

born May 17,1966). born May 24,1966). 

Mean weight Mean weight 

1 

Weeks/days (lb.) of Weeks/days (lb.) of 
from birth three males k from birth two males k 

1 

0/3 1.9 0/3 2.0 

1 

1/3 3.6' 63.9 1/4 3.9 58.5 

2/4 4.6 21.4 2/4 5.4 32.5 
Il 3/4 6.6 36.1 3/4 7.0 25.9 

4/4 8.6 26.5 4/4 7.1 1.4 

5/4 10.4 19.0 5/6 8.7 15.8 

6/6 12.0 ILl 7/4 13.5 19.8 

7/6 18.0 40.5 9/3 19.5 25.2 

10/3 24.5 11.9 12/4 26.0 9.2 

13/4 28.0 4.2 16/3 32.5 5.8 

17/3 34.5 5.4 35/3 75.0' 4.4 

37/3 75.0t 3.9 39/3 

43/3 82.0t 1.5 45/3 
'Henceforth mean weight of two males 80/3 81.0' 0.2 
tWeight of one male 'Weight of one male 

tWeight of one female 

1 

(Brody, 1945,p.508;11aher, 1964) for Table 10 

l' 

three litters of cubs born in 1966 and 1967 Mean weekly weights and weekly per cent relative 

in our compound in Fort Smith (Tables 8, 9 growth rates (k) of captive wolf cubs (Litter 3, 

and 10). Growth curves for the three litters born May 20,1967). 
1 

Mean weight were plotted (Figs. 5, 6 and 7) . 
Weeks/days (lb.) of 

The growth curves illustrate that young from birth four males k 
wolves grow rapidly at first; then their 1/0 2.4 
growth rate drops. The growth curve of 2/1 3.8 40.2 
Litter 3 (Fig. 7) shÜ'ws a dip for the end of 3/0 4.6 22.3 
July. Apparently their daily ration of less 4/0 5.0 8.3 
than 3 lb. of bison meat per wolf withou t 5/0 5.3 5.8 
added dog food was insufficient to main tain 6/0 6.8' 24.9 
the growing cubs. 7/0 9.1 29.1 

The growth curves show points of inflec- 8/1 ILl 17.4 
tion for the periods June 18 to 24,1966 and 9/0 13.0 18.4 
June 15 to 24, 1967 (Figs. 6 and 7). These 10/0 12.4 -4.7 
minor fluctuations probably are related to 11/0 14.0 12.1 
the cubs' switch from their mothers' milk 12/0 16.2 14.6 
to meat. The break in the curve of Litter 1 14/0 22.2 15.8 
(Fig. 5) is not as pronounced as in the other 17/0 27.2 6.8 
two. Liner 1 consisted of only three male 42/0 
cubs. Perhaps the effects of a change from 46/0 56.0t 3.2 
milk to meat on a smalllitter are not as 71/0 80.0t 2.4 
pronounced as on a larger litter. Figures 'Henceforth mean weight of three males 
6 and 7 illustrate no differences between t W eight of one wolf 
the sexes in character or rate of growth. tMean weight of two wolves 
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Mean weight 
(lb.) of 

two females k 

1.9 

3.8 60.7 

5.4 35.1 

6.7 21.6 

7.4 9.9 

9.0 15.2 

14.0 25.8 

19.5 17.8 
24.8 7.7 

30.0 4.9 

64.0t 3.3 

74.0t 2.4 

Mean weight 
(lb.) of 

two females k 

2.3 

3.3 31.6 

4.2 28.1 

5.0 17.4 

5.3 5.8 

6.4 18.9 

8.4 27.2 

10.3 17.8 

12.1 18.8 

11.3 -6.8 

12.9 13.2 

15.0 15.1 

20.0 14.4 

25.0 7.4 

5l.Ot 2.8 

68.0t 1.0 
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Figure 5.'Mean growth'curve of captiv'e wolf cubs, 
litter 1. 
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Figure 6. Mean growth curvc of captive wolf cuhs, 
liUer 2. 
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Figure 7. Mean growth of captive wolf cubs, litter 3. 
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Discussion 

Dispersal of wolves from den sites 
Each of the nine ear-tagged wolves reco v­
ered followed a known caribou migration 
path (Figs_ 1,2 and 3). The movements of 
four ear-tagged cubs and of the tagged 5Yz­
year-old wolf fall within the autumn mi­
gration path of the large caribou herd which 
calves near Beverly Lake and winters near 
the Saskatchewan-NWT border. The li tter 
of three ear-tagged cubs apparentl)' followed 
the late summer or autumn caribou migra­
tion up the Back River towards Clinton­
Colden and Aylmer lakes. The 14-month­
old wolf probably followed the post-calving 
migration of caribou towards Schul tz Lake 
where it was s hot by a Baker Lake Eskimo. 

These records add considerably to our 
knowledge of the movements of tundra 
wolves and confirm the close interrelations 
between migrating barren-ground caribou 
and wolves. This bond weakens during the 
denning season. 1 found only one wolf den 
containing cubs in the main caribou calving 
area and that in 1964. The presence of a 
second wolf den in the calving area was 
suspected in 1965, as a wolfwhich had 
been lactating at death was found 20 miles 
west of the den which had conlained cubs 
in 1964. The five wolves shot during the 
study in caribou occupied areas were ail 
young males, possibly yearlings or 2-year­
old wolves. Similarly, the tagged wolf shot 
by a hunter from Baker Lake was a 14-
month-old male. These observations lead 
me to believe that most of the wolves seen 
with caribou during and after the calving 
period are nonbreeding wolves. 

In August when caribou are returning to 
the south, they pass lhrough the wolf 
denning areas. By the middle of August, 
wolf cubs weigh more than 151b. and, 
unlcss surprised in their dens, become in­
creasingly difficult to catch prior to tagging. 
Young wolves should then be able to travel 
and the wolf families willshortly there­
after follow the migrating caribou. On the 
winter l'auge the most noticeable aspect of 
wolf-caribou relatioDships is thatwolvesare 
almost never seen apart from barren-ground 
caribou. In spring, wolves and caribou 
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return to the tundra . Sometimes \l'olves re­
turn to den sites in advance of the caribou. 

Mortali ty of young wolves 
It is unfortunate that more wolf dens con­
taining cubs were not found during the 
study. The size of the lllitters found show 
that north and sou th of the Clarke River 
different numbers of young are raised pel' 
pair ofbreeding wolves. 1 also observed 
that the three cubs in one southern litter 
(Sammon Lake) averaged several pounds 
ligh ter than northern cubs of the same age. 
ln the area ofSammon Lake and nearby 
Sinclair Lake, skulls and other skeletal 
remains of young wolves were fou nd near 
den sites. This material was not found uear 
den sites north of the Clarke River. Short­
age of the main food species (caribou) in 
the sOllthern area during pa rt of the den­
ning season was probabl y responsible for 
mortalily, smaller litters and lighter cubs . 

Of 18 pregnant wolves killed by Riddle 
during the winters of 1965-66 and 1966-67, 
numbers of embryos varied from 2 to 8 and 
averaged 5.8. Se ven litters produced in 
captivity averaged 4.0 cubs. 1 found that 
wild wolf cubs from this stlldy at about 6 
weeks of age averaged 3.5 cubs per litter. 
Mortality ofwolf cubs prior to 6 weeks of 
age (and possibly sorne prenatalloss) is 
therefore decreasing potentiallitter size 
from 5.8 to 3.5. The ear-tagging work gives 
further evidence of high mortality of young 
wolves after leaving the den site. Seven of 
the recovered wolves were less than 1 year 
old , one was14 months old and only one 
wolf, 5Yz years when killed, could be 
regarded as adult. 

In vieil' of the high mortality of young 
wolves it is of interest to reAect on the wolf 
bounty program currently in effect in the 
NWT. The $40 bounty is paid for wolves of 
ail ages, even for new-born pups , many of 
which \l'ould not live to their first birthday. 

Wolf-barren-ground caribou 
relationships 
My studies have confirmed that barren­
ground caribou constltute the main food 

ofwolves on caribou range. Whereas the 
",inter diet of wolves consists almost exclu­
sively of caribou, the summer diet of wol­
ves, particlllarly denning wolves and their 
young cubs, is much more varied and de­
pends largel y on the availabili ty of smaller 
prey, including small birds, rodents and 
fish. W olves kill approxima tel y equal num­
bers of caribou of all ages except calves and 
older caribou. Ca lves constituted just over 
one-third of total casualties. It is impossible 
to state what proportion of calves killed 
by wolves would have survived in the 
absence of wolves. It has already been 
poinled out that many calves eaten by wol­
ves probably died during periods of harsh 
weath er and that wolves in these cases 
performed services as scavengers. 

Utilization of the caribou carcass varies 
from complete to practicall y none. 1 be­
lieve that in the few cases where the car­
cass \l'as abandoned entirely, the wolf must 
have been driven off by man. Caribou car­
casses found in summer are often only 
partially eaten ; before the wolves can return 
lo their kill, mammalian and avian scaven­
gers such as a grizzly bear, wolverine, foxes, 
Herring Gull, eagles, Rough-legged Hawk, 
falcons (rarely) and jaegers (Stercorarius sp.) 
will rapidly reduce the carcass. 

The dependence of scavengers on car­
ibou (including those killed by \Volves), 
temporal and seasoual as it may be, is an 
aspect of wolf ecology that has not been 
adequately studied. In early spring 1 have 
seen Peregrine Falcons feeding on dis­
carded intestines of barren-ground caribou, 
although these birds are generally believed 
to subsist solely on birds they catch them­
selves. A predator control officer informed 
me that on occasion he has poisoned " fal­
cons" (presumably Gyrfalcons) near the 
tree line in the middle of the win ter on 
strychnine wolfbaits. l found remains of a 
young GyrfaJcon, apparently killed by a 
wolf while the bird was feeding on a leg of 
a caribou in close proximity to a wolf den. 
These examples indicate the temporal 
importance of carrion to animaIs custom­
arily feeding on live prey and the role of 

the wolf in supplying food to other animaIs 
inhabiting its range. 

During the denning season 1 rarel y sali' 
wolves in packs large enough to eat a car­
ibou at one meal. AIso, food requirements 
may be less in summer than in winter. 

Complete utilization of the kill is lIsual 
in winter. The large wolf packs, presum­
ably aggregations of two or more family 
groups, and greater food requiremen ts (Ire 
probably responsible. During surveys in 
February and March 1968 in the Abitau 
Lake region , where a dense concentration 
of caribou was wintering, we frequently 
found caribou carcasses . Most of them 
were fully utilized with only bits of hide 
and bone remaining. The carcasses of calves 
in their first year were reduced to bits of 
hide and rumen contents which even ravens 
no longer visited. 

Food studies of captive wolves and 
estimates of food consumption of 
wild wolves 
Our captive \Volves thrived on an average 
daily ration per wolf unit of 3.23 lb. of bison 
mea t and fat and 0.26Ib. of commercial 
dog food but from Figures 4 and 7 it appears 
that food fed in 1967 from the middle of 
June to the middle of September was close 
to a subsistence ration only. During that 
period the daily total food intake was close 
to 31b. per wolf compared to about 41b. 
per wolf for the same period in 1966. 

The average daily food consumption pel' 
wolfby month (Fig. 4) for the periods De­
cern ber 1964 to December 1965 and Decem­
ber 1966 to November 1967 shows a winter 
high and a summer low of food consump­
tion. Th e center part of Figure 4 (December 
1965 to December 1966) is inconsis ten t. 
The captive wolf colony du ring the summer 
of 1966 consisted of four adul ts and seven 
cubs. l estimated that a wolf cub from l Yz 
months to 4 months of age would eat about 
half as mu ch as an adult wolf. Perhaps 
Figure 4 is an indication that the estimate is 
not quite realistic and that the cubs would 
each be eating more than half of an adult 
woIf's daily ration. 

A caribou was killcd by wolves here and completely 
ulilized. Abitau Lake. 

This bull ca ribou wa s probably killeu by "oh·cs and 
parlly cov e red wilh ear lh by barren-ground 
grizzly. Crossing.Place-of-Deer, Thelon Rivee 
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There also is sorne evidence (Fig. 4, cen· 
ter and lower graph) that during the mating 
season (February 15 to March 30) wolves' 
food requirements drop somewhat or are at 
lower levels than during the remainder of 
the year. No breeding took place in 1965. 

It is difficult to relate the information 
obtained from captive wolves to the con· 
ditions prevailing in the wild. Even though 
the captive wolves in Fort Smith had ample 
room for exercise, wild wolves undoubtedly 
use more energy in their daily activities 
th an our confined wolves. Maynard (1937) 
states that the daily energy requirement 
of the horse or man at hard work is ap· 
proximately double the inaintenance need. 
Brody (1945) indicated that the energy 
expended while walking is double that 
expended while standing and this ratio is 
approximately the same in relatively large 
and small animaIs. 

1 have observed that wild wolves feeding 
on freshly killed caribou sometimes pass 
pieces of undigested hide and cartilage with 
the droppings. 1 did not observe that in our 
captive wolves and consequently 1 believe 
that captive wolves are more economical 
in the utilization offood than wild ones. 

Figures 4 to 7indicate that approximately 
372 lb. of bison meat, fat and dog food 
daily suffice for captive wolves but growing 
cubs required more. The daily food fed to 
our captive wolves would be the minimum 
requirements for wild wolves. 

Taking into consideration the estimates 
by Maynard (1937) and Brody (1945), wild 
wolves probably require the equivalent of 
71b. of bison meat daily or 2555 lb. per 
year. Kelsall (1960) found the average live 
weight of 67 caribou to be 1631b. 1 esti. 
mate that a 163 lb. caribou would provide 
a wolf with about 110 lb. of usable meat. 
On that basis, and assuming that the food 
values of bison and caribou meat are the 
same, a wolf would eat about 23 average 
caribou annually. We could further assume 
that Tables 6 and 7 reflect age composition 
of wolfkills throughout the year. Totalling 
numbers in each of three age classes (0-1 
year, 1-2.year.old and older than2 years) 
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and weighting data from Table 7 to allow for 
the larger total in Table 6, 1 calculated that 
the total of 23 caribou eaten per wolf annu· 
ally is made up of five calves, two yearlings 
and 16 caribou oIder than 2 years. 

Wolf densÏty 
High densities of wolves would naturally 
result in large numbers of caribou killed. 
The of many carcasses on frozen lakes 
and rivers would remain uppermost in 
travellers' minds and could easily give rise 
to exaggerated stories of wanton killing, 
compounded by unfortunate misquotations 
in the literature, such as Symington (1965, 
p.38) incorrectly quoting Banfield (1954, 
No. lOB, p. 51). 

During the winter, wolf and caribou 
populations are usually concentrated and 
trappers and aerial travellers most often 
see remains of caribou on frozen lakes and 
rivers. Local and temporal concentrations 
of wolves and wolf kills are frequently 
extrapolated to the entire caribou winter 
range by inexperienced observers. During 
aerial surveys on March 14, 1968 in the 
Abitau Lake area 1 saw 56 different wolves 
and the remains of 19 caribou killed by 
wolves in an area of 384 sq miles, giving a 
density of one wolfper 6.9 sq miles. Un. 
doubtedly sorne wolves and kills were 
missed. There were no caribou and no wol· 
ves 20 miles from th e center of the caribou 
concentration. 

Pimlott (1967) has summarized the 
densities of wolf populations estimated by 
other workers. EstÎmates vary from 111 to 
10 sq miles per wolffor general range. 
Cowan (1947) gives the only figure for 
winter range, 10 sq miles p~r wolf. Wolf 
densityas high as one wolf per 6.9 sq miles 
as found at Abitau Lake could only occur 
at times of maximum winter compression 
of the prey population. 

A cens us of the total wolf population in 
the study area would be diffieult and un· 
economical. More important than the total 
population lS the effect that it is having on 
the main prey species, the barren.ground 
caribou. Since wolves kill many caribou 

ealves, wolves eould effectively limit car· 
ibou numbers. 

Since 1961 predator control positions 
were reduced from six to one in Mackenzie 
and Keewatin because the reduced kiIl of 
wolves showed that wolf populations had 
greatly diminished in the previous 10 years. 
The remaining predator control officer 
killed just over 200 wolves annually be· 
tween 1961 and 1965. He then moved his 
main camp south to the tree line and in 
winter 1965-66 killed 398 wolves, followed 
by 274 wolves in winter 1966-67. The wolf 
population then seemed to remain stable, 
being in balance with the harvest of the 
predator control officer. His duties were ter· 
minated in ] 968. 

A bounty program effected in the NWT 
removed 635 wolves from October 1965 
to September 1967. Of this number, 289 
(46 pé cent) were killed on barren.ground 
caribou range as compared to 672 killed 
in that period by the predator control offi­
cer on a much smaller area. It ls extremely 
unlikely that the wolf bounty program is 
bringing about any appreciable change in 
the wolf population. 

Even though wolves are being harvested 
only on a small scale, there have not been any 
recent accounts of excessive killing of cari. 
bou by wolves, and few reliable reports have 
been received oflarge numbers of wolves. 

Barren.ground caribou have increased 
in number since 1959 (Kelsall, 1968) in 
the face of an apparently stable wolf pop· 
ulation. W olves, in present numbers, are 
not a serious cause of caribou mortality. 
Current work in Alaska (T. A. McCowan, 
pers.-comm.) has shown that termination of 
wolf control and protection of wolves in an 
area occupied by an increasing caribou 

_ population have not brought about a de cline 
in caribou numbers. 

Under the present NWT Came Regula. 
tions, the wolf is not classified as agame 
animaL Changes in the regulations placing 
the wolf in a more dignified position are 
desirable. Under proper management, this 
unique northern mammal will remain an in· 
tegral part of our forestsand barren grounds. 

1 
1 
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Summary 

1. A study of the feeding behaviour and 
eeology of tundra wolves was carried out 
between 1960 and 1968 in the Thelon Came 
Sanctuary, NWT, and in adjoining areas to 
the south. Win ter collections were obtained 
from the tree line area south of the sanclu· 
ary and from the Bishop Lake-Beniah 
Lake area north of Yellowknife, NWT. 

2. W olf.tagging studies in the area of the 
Thelon Came Sanctuary indicate close 
interrelations between tundra wolves and 
migrating barren.ground caribou. These 
wolves are found in close association with 
barren.ground caribou throughout the 
year wilh the exception of about a 2·month 
period wh en a segment of the breeding 
population of wolves halts its northward 
jciurney south of the caribou calving 
grounds in order to raise its cubs. 

3. Mortallty rates of young wolves in the 
southern part of the breeding area are 
greater than farther north. Average Iitter 
size was 2.0 cubs south and 4.3 cubs north 
of the Clarke River. Litter sizes were de· 
termined when cubs were 5 to 7 weeks old. 

4. Examination of 595 spring and summer 
wolf droppings collected in the Thelon 
River study area has shown that of 1039 
prey items, 395 (38.0 per cent) were re· 
mains of adult caribou and 93 (9.0 per cent) 
were remains of calf earibou. Clearly, car· 
ibou constitute the main prey species of 
tundra wolves in spring and summer. 
In areas temporarily devoid of caribou, a 
greater average number of different prey 
items per dropping (2.16 as compared 16 

1.47 for areas north of the Clàrke River) 
is indicative of the resident breeding 
wolves' greater dependence on prey species 
other than caribou. Caribou calves are of 
~ar greater importance in the diet of wolves 
In or near caribou breeding areas (67 of 
520 prey items or 12.9 per cent) than in 
~he diet of southern wolves (26 of 519 prey 
Items or 5.0 per cent), which utilize small 
passerine birds, ptarmigan, birds' eggs, fish 
and insects to a greater extent. Muskox 

and arctic ground squirrel were not found 
in droppings of southern wolves as muskox 
do not oceur in the south and ground 
squirreis are less common there than in 
the north. 1 found that lemmings and voles 
were important (133 of 1039 prey items or 
12.8 per cent) in the diet of wolves, whether 
earibou were present or not. 

5. The examination of a small number of 
stomachs of wolves killed during the sumo 
mer in the northern part of the study 
area confirms that northern wolves utilize 
predominantly caribou. 

6. Examination of stomachs of wolves 
killed on caribou winter range in forested 
areas shows that caribou are the staple diet 
of wolves and that other live prey 18 taken 
only rarely. 

7. Caribou are most likely to die as calves. 
Calves constitute 35.7 per cent of a small 
sample of 14 spring and summer wolf kills. 
Calves also constÏtute 33.8 per cent of 15] 
remains of caribou which died in spring 
and summer of aIl factors, including wolf 
predation but exeluding human hunting. 
Wolf predation of calves in win ter is 
important (11.8 per cent) although con· 
siderably decreased from the summer rate. 

8. Mortality amongst age classes of caribou 
other than calves is relatively constant 
with the exception of the 8-9· year.old and 
oIder caribou. A high mortality (10.6 per 
cent) in the 8-9-year.old and over 10.years. 
old groups occurs in the sample of 151 
caribou remains found in spring and summer 
and believed to represent mortality due to 
wolves. Somewhat higher mortality in 
9-1O.year.old caribou th an among other 
caribou occurs in the small sample of 
17 wolf kills found in winter (17.6 per cent). 

9. Female caribou are subject to heavier 
wolf predation than are male caribou. 

10. The neck region of the prey is the 
favourite locus of atlack by wolves. 

n. The flesh of the neck and the throat, 
the tongue, liver, heart, kidneys and lungs 
of the caribou are preferred by the wolf. 

12. Win ter wolfkills invariably are corn. 
pletely utilized. During summer, kills are 
frequently incompletely utilized by wolves 
primarily because packs are small or non. 
existent then. A host of valuable mammals 
and harmless birds scavenge on the 
remains. ' 

13. Wolf densities as high as one wolf per 
6.9 sq miles only occur locally at times of 
maximum compression of wintering 
caribou populations. 

14. Captive wolves were mainlained on an 
average daily ratiôn per wolf of 3.23 lb. of 
bison meat and fat and 0.26 lb. of corn· 
mercial dog food. These rations sufficed 
for the maintenance of adult wolves and 
for reproduction and moulting but growing 
cubs required more. 

15. 1 estimate that a wild wolf would eat 
about 23 average caribou annually. 
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Appendix 

Detailed field notes from examination of 
wolfkills 

Calf 1 
A male calf, still warm, was' found near wolf 
den, Spruce Grove River, J uly 21, 1960. 
One wolf was seen near by. The calf was skin· 
ned in order to discover wounds. The calf's 
skull had been penetrated by the wolf's 
canine teeth and there were additional 
small bite marks on the side of the neck. 

Calf 2 and Yearling 1 
Sex unknown. Found near wolf den July 22, 
1961, near southwest end of Aberdeen 
Lake. Bite marks on necks ofboth animaIs. 
They had died recently. Tracks of two 
wolves were nearby" 

Calf 3 
Sex unknown. Found in wake of southward 
caribou migration past Lookout Point, 
Thelon River on August 5, 1963. The calf 
had its throat and tongue eaten and had bite 
marks on the side of its neck. Holes in the 
pelvic region may have been caused by 
avian scavengers. 

Calf 4 
Sex not recorded. round on August 8, 1963 
in same area as calf 3. Tongue, throat of 
calf had been eaten. 

Calf 5 and Cow 1 
Sex of calf unknown. round on August 10, 
1964 in same area as calf 3. Caribou were 
moving south through area. The carcass was 
partIy eaten, including throat and tongue. 
The cow was 9 years old. 

Cow2 
.t: 4-year-old cow found on August 12, 1964 
III the same area as calf 3. The caribou had 
heen killed by a wolfwithin the previous 
day or two. Its throat and tongue had been 
eaten. 

Yearling 2 
1 first saw this animal a female from the . " 
aIr on June 26, 1965 near a smalllakèjust 

east of the mouth of the Dubawnt River. 
Two Herring Gulls and a Rough.legged 
Hawk were feeding on the carcass. The an­
imal had died recently; the neck, tongue, 
throat, hind legs and intestine had been 
partially eaten. There were numerous signs 
of a struggle and plucks of caribou winter 
hair and dried blood indicated that the car· 
ibou had been attacked and dragged about. 
The rumen had been removed from the 
body cavity and was relatively untouched. 
The ribcage was intact. 

Cow3 
Also on June 26, 1965, a 6.year.old cow was 
found near Esker Lake. A wolf was seen in 
the vicinity and about 25 Herring Gulls, 
pro vi ding the same service as Ravens in the 
winter time, acted as an "indicator species" 
by drawing my attention to the dead car· 
ibou. Examination revealed tufts of caribou 
hair and some wolf hair scattered on the 
tundra and marks where the caribou had 
been worried or dragged about. 1 noted 
dried blood on the ground and found the 
animal's intestine and rumen outside the 
body and relatively untouched. 1 observed 
fresh black wolf droppings. Neck, throat, 
tongue, part of the intestine and hind leg 
had been eaten. The front legs and ribcage 
were untouched, except for bite marks on 
the left shoulder. One of the caribou's ears 
was bitten off. 

Bull i 
On June 27, 1965 just opposite Lookout 
Point, 1 observed from the air a wolf 
standing beside a dead caribou. 1 examined 
the caribou on the ground and found it was 
a freshly killed 3.year.old bull. Tracks 
showed that the caribou had been feeding in 
a sedge swale bordered by birch thickets. 
The wolf attacked from the thicket and had 
closed with its prey without a chase. The 
wolf had stalked the caribou or Iain in wait 
for it and had grabbed it by the neck and 
pulled or knocked it down. One of the 
cervical vertebrae was fractured as a result 
of the wolf's attack; that or the consequent 
loss ofblood killed the caribou. The wolf 

had eaten only a small amount of meat from 
the upper right hind leg and had just broken 
into the abdominal cavity. On subsequent 
visits to the site 1 found that the wolf had 
not returned. 

Bull 2 
On June 29, 1965 an 8-9.year-old bull was 
found several hundred yards from a wolf 
den near the Crossing.Place.of.Deer. 
Tongue, throat and intestine had been ' 
eaten, caribou hair and some wolfhair was 
scattered about while the caribou's rumen; 
which wàs ou tside the body, and forelegs 
were almost intact. The caribou had been 
partIy covered by earth, procbably by a griz. 
zly bear. One was seen here twice by my 
assistant who was flying over the area at the 
time of my ground survey. Two adult wolves 
and a liUer of young were using the den. 

Cow4 
On June 29, 1965 while we were flying over 
the area just west of the mouth of the 
Dubawnt River, the presence ofHerring 
Gulls indicated a dead caribou. 1 saw three 
wolves slowly walking away from the car­
casso An hour later the wolves were still in 
the vicinity and we landed nearby to exam· 
ine the kill, an 8-9.year.old cow. Its neck, 
tongue, throat and intestine had been eaten. 
The animal had been dragged 25 feet to the 
place where it was eaten. Tracks and hair 
indicated that wolves had killed it. 

Wolfkill found in 1958 
On August 7 when 1 was studying caribou, 
1 found a cow that had been killed by wolves 
on the bank of the Thelon River, about 50 
miles downstream from Lookout Point. 
A single caribou calf was observed standing 
in the river nearby and on the shore we 
found a freshly killed lactating caribou. At 
least two adult white wolves and two young 
cubs were seen nearby. Tracks in the sand 
revealed that the cow and her calf had 
walked along the river where the cow had 
been attacked by a wolf. The wolf had 
waited in the willows and in two bounds 
had caught and killed the cow. There were 
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bite marks on the neck of the caribou. One 
hind leg had been bitten off entirely by the 
wolfby severing the caribou limb at its 
articulation with the acetabulum. The next 
da y, 1 observed a black wolf near the site of 
the kill. Only bits of hide, a few pieees of 
ribs and some dried blood remained. The 
live wolves in the area had eaten the rest or 
carried it away. 

Woundedcow 
On August 4, 1957 D.C. Thomas and 1 
found a wounded lactating caribou on an 
island in the Thelon River near Lookout 
Point. The caribou had a large fresh wound 
which may have been made by a wolf in the 
upper part of a hind leg. The caribou ap­
parently escaped from the predator by 
swimming. The wounded cow was in poor 
flesh and was unable to rise when closely 
approached. 
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