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Wildlife Management Bulletins are produced to make available to wildlife
administrators the information contained in reports which are submitted by
officers of the Canadian Wildlife Service.

The reports do not, in most cases, cover extensive studies and are not
written primarily for publication. Recommendations arising from the studies
are not included.



INTRODUCTION

This study was undertaken for several reasons. First, it
was considered important in connection with the bison investigation
then in progress to have factual information on the role of the wolf
as a predator and as a possible reservoir for tuberculosis. Second,
more information was desired on certain aspects of w?lf biology, in-
cluding populations, reproduction, food habits, diseases and parasites,
movements, and social organization. Third, it wus desired to study
practical methods of wolf control.
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E. H. Essex, Chief Warden of the park, who co-operated by making
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field assistent, and his knowledge and cheerfulness contributed much
to the success of the program.

HISTORICAL SKETCH

A detailed history of wolf control in Wood Buffalo National
Park would be difficult to compile and would add little to this study.
However, old files and reports available at Fort Smith have been con-
sulted and the following generalizations are thought to be approximstely
correct.,

In the 1920's, the wolf population was low. This is proved by
the failure of the wardens of that day to take many wolves even though
they were permitted to retain the bounty on all wolves taken by them.
Reports indicated a gradual increuase in the early 1930's and the situation
wus considered serious in 1934. Apparently this was followed by a reversal
of the trend, for there is nothing more about the wolf menace until 1941-42,
when serious attempts at poisoning were aguin made. The menuace again sub-
sided but interest in wolf control was being renewed in 1947, at which time
the senior author took up residence at Fort Smith. In the opinion of the
senior author, there was little change in the wolf population between 1947
and 1951.

The last organized control program was carried out in 1948-49,
when 31 wolves were taken. This program was reported on by the senior
author (Fuller, 1949).

DESCKIPTION OF THE AREA

Wood Buffalo National Park has been described by Soper (1939,
1941) and Raup (1935) and the interested reader is referred to these
publications for details., However, a few brief notes are required to
aid in the understanding of the present report.
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The area hunted (Fig. 1) is divided naturally into two
portions. One portion lies along the access road to Pine Lake and
beyond, in the physiographic division known as the Alberta Plateau,
the eastern boundary of which is a prominent limestone escarpment.
Because this road was planned for ease of construction, it meanders
considerably in order to take advantage of uplands and sandy ridges.
Jack pine (Pinus Banksiana) and aspen poplar (Populus tremuloides)
are the dominant trees along the road. There are a few short
stretches of muskeg, but this type of country is avoided as much as
possible, The length of the road, from its terminus at the time of
the study to its junction with the old military road joining Fort
Smith and Hay River, is about 60 miles.

The other portion is locally known as the Salt Plains,
which is classed as part of the Mackenzie Lowlands., It consists of
large prairies bordered for the most part with stands of white spruce
(Picea glauca). Islands of spruce or aspen also occur. These prairies
are crossed by an old military road, and by trails passable to heavy
trucks.,

In general, the uplands of the Alberta Plateau constitute
summer range of the bison, while the Salt Plains are an important part
of their winter range.

MATERJALS AND METHODS

, During the last week of October, 1951, a preliminary survey
was made to locate places frequented by wolves and suitable as poison
stations. Then three aged bull bison were killed to provide meat for

the baits., Poison stations were operated between November 1 and December

15, 1951, and between March 3 and March 30, 1952.

Two types of poison stations were used: cyanide guns (Coyote
Getters) were placed at some stations, and large chunks of meat impregnated
with strychnine at others (Figs. 3 to 6). Each strychnine-impregnated bait
weighed between 60 and 100 pounds and contained from 20 to 40 cubes of
strychnine, each weighing 2.18 grains. The remains of four buffalo killed
by wolves were found; two of these were impregnated with strychnine,
prepared bait was left at one of them, and coyote getters were placed
around the fourth. '

Along the Pine Lake road, advantage was taken of old wolf
kills, wolf trails, and bison trails in making sets., The bajts were
placed just off the road, and no special care was taken to eliminate
human sign. Sets were also made on the Salt Plains; in that area, the
poison stations were usually located opposite points of timber or low
shrubs and the baits were placed well out in the open to minimize the
danger of taking valuable fur-bearers,
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The crew was in the field six dayvs per week during the autumn
period, and all stations were visited at least twice each week. During
the spring period, only the Salt Plains area was hunted, and the line
was run thrice weekly.

Records of all wolf sign noted, and the condition of each
set at each visit, were kept. All kills were individually tagged and
numbered and taken to Fort Smith for storage. During the extremely
cold weather of January and February, they were thawed and examined.

At the conclusion of the project, all baits and specimens
were destroyed by deep burial.

RESULTS (TOTAL KILL)

The total known kill smounted to 59 wolves, 39 foxes, 19 ravens,
two Canada jays, one coyote, and one lynx. Seven wolf carcasses had been
attacked by ravens, and two had been severely damaged by other wolves,
before they were picked up by the crew. The information derived from an
examination of the 59 wolves is given in following sections of this report.

The sex of the two carcasses damaged by other wolves could not
be determined. Of the remaining 57, 28 were males and 29 were females.

AUTOPSIES OF WOLVLES

External Appearance

Few external abnormalities were noted. One specimen had lost
some hair from the dorsum and may have been suffering from mange, Eleven
others had scars on the legs, presumably caused by the crusted snow.

In colour, the animals varied from black (Fig. 7) to nearly
white. The two which were lightest in colour were cream-coloured dorsally,
and almost pure white ventrally. Thirty-four were classed as grey, although
these had varying amounts of bleck, particularly orn the dorsum. Two others
were predominantly light brown or buff in colcur, rather than grey. Twenty-
one were black, which usually became silvery grey on the flanks and under
parts.

Weights and Measurements

All specimens not too badly decomposed were measured and weighed.
Measurements were taken with a steel rule calibrated in inches. Weights
were taken on a platform scale with a sensitivity of half a pound. The
findings are summarized in Table 1.

It mey be noted that males were generally heavier and larger
than females and that there was a considerable difference in size between
the sexes even among pups as young as about six months of age.
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It will also be noted that there was an overlap in both
gexes between the largest pups and the smallest adults, in every
category except the weights of males. A larger series of spring-
caught males would undoubtedly reveal an overlap in this category
also, Weights and measurements alone, therefore, cannot be relied
upon a8 criteria of age.

Stomach Contents

The stomachs of all undamaged specimens were examined.
In each case the stomach was removed and weighed, and then cut open
80 that the contents might be identified. Little difficulty was
experienced in identification, in which reliance was placed chiefly
on parts resistent to digestion, such as hair and bones. ’

Only two stomachs were listed as empty. The average weight
of the remaining A7 stomachs examined was 5.3 pounds. The two heaviest
stomachs weighed 11 pounds each. Notes on the occurrence of the various
prey items are given below.

Bison.-Evaluation of the bison as a prey species is somewhat
complicated by the fact that bison meat was used for bait. It was
usually possible to identify bait meat, however, from its position in
the stomach and also because the bison used in the preparation of baits
were skinned before being cut up. Thus, bison hair found in the wolf
stomachs could not have come from bait, except in the two cases where
0ld wolf kills had been impregnated with strychnine without being skinned.
In these cases, however, it was assumed that the wolves had returned to
their kills and that the bison meat should be considered as a normal part
of the diet.

Of 49 stomuachs examined, 32 contained buffalo remuins other
than bait. Three others were from wolves taken at an old kill, raising
to 35 the number of wolves which are considered to have used bison as
a normal food item. This represents 70 per cent of the sample.

Six stomachs (12 per cent) contained only bison meat known
to have come from the bait.

Coloured Fox.-Fox remains were found in three stomachs (6 per
cent). There was no evidence around the baits to indicate that the foxes
bhad been poisoned before they were taken by the wolves, so it is assumed
that they were wild-caught.

The fox population was at a very high level, probably at or
near a cyclic peak. Considering the density of the fox population, the
infrequency of fox remains in the stomachs indicates that the fox is not
a very important part of the wolf diet.
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Varying Hare.-The hare population was still moderately high
in the area although it is thought that the cyclic peak was passed in
1950-51. It is somewhat surprising, therefore, that only two stomachs
(4 per cent) contained hare remains.

Wolf,.~Two stomachs (4 per cent) contained wolf remains. The
evidence indicated that these stomachs were from wolves that had fed on
other wolves previously poisoned at the same station. When poison
stations are not tended regularly, this form of cannibalism is noted
more frequently.

Raven.-Raven remains were found in two stomachs (4 per cent),
The evidence indicated that the ravemas, too, had been previously poisoned
and were eaten as carrion,

Caribou.-One stomach (2 per cent) was found to contain caribou
remains, Caribou were present in fair numbers in parts of the area hunted
and it is surprising that there was so little evidence of wolf prasdation
on them.

Porcupine.-One stomach (2 per cent) was found to contain
porcupine remains. Additional evidence was provided in the form of
quills embedded in the muzzle of the wolf. This porcupine may have been
taken as a result of inexperience on the part of the wolf, a small, young
one weighing only 53 pounds.,

Vegetable Matter.-Two stomachs (4 per cent) contained significant
amounts of vegetable matter. In one, a quantity of moss was found, which
was probuably ingested only because it adhered to bait. 1In the other, twigs
and grasses were found in the pyloric region of the stomach, and this may
indicate that they were ingested before the bait, as a regular part of the
diet,

Parasites and Diseases

Parasites.-One example of a mange-like condition was noted in
a preceding section. No other external parasites were found.

The intestines of 49 wolves were examined for the presence of
endoparasites. The commonest location was the duodenum and upper jejunum,
The technique employed was to open the intestine and immerse it in water
in order to float off the parasites without damage to the delicate scolices
of the cestodes. This was not successful, and consequently only the genus
of the cestodes was established. All belong to the genus Taenia, but
probably more than one species is represented. The only nematode recovered
was Toxascaris leonina. Determinations were made by Dr. L. P. E. Choquette,
Institute of Parasitology, of Macdonald College, McGill University.
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The incidence of parasitism in the sample and the degree
of infestation in individual wolves are considered to be of some
importance. The information on these subjects is summarized in Table
2. The incidence of parasitism apparently remained at about the same
level (25 per cent) throughout the winter. There was no evidence that
parasites were a serious detriment to the health of the hosts.

Diseases.~The main prey species of the wolf in this area
has been shown to be the bison, which has a history of infection with
tuberculosis. Although the Canidae are known to be highly resistant
to tuberculosis, the lungs, livers, and lymph nodes of the wolves were
examined to ascertain what role, if any, wolves might play in the dis-
semination of this diseuase. The results of all such examinations were
negative.

Reproduction

Males.-One testis was removed from each specimen and examined
in the laboratory. The volume was determined by displacement of water in
a graduate; then smears were made from the testis proper and from the
epididymis, and stained with eosin. During the autumn trapping period,
the testis volume varied from 7 cc. to 28 cc. and averaged 15.1 cc. in
18 specimens. All testes were quiescent, but one specimen (volume, 28 cc.)
had a few sperms in the epididymis. It is not known whether these were
residual sperms from the preceding breeding season or indicated the onset
of a new breeding cycle. The former interpretation is favoured because
no spermia were demonstrated in the seminiferous tubules.

0f eight males taken in March, 1952, one was & pup whose testis
had a volume of 10 cc. and contained no demonstrable sperms. Another was
a very old animal whose testis had a volume of 14 cc. and was also lacking
in spermatic activity. The remaining six were mature males with testicular
volumes of 23 to 45 cc. (average 33.6 cc.). Spermatogenesis was very
obvious in the testes of all six.

Females.-Particular attention was paid to the females taken in
March, 1952, The horns of the uterus of each specimen were opened longitudin-
ally end the inner surface was examined for scars and embryos. The ovaries
were removed and cut into thin slices with a sharp scalpel, and the number
of large follicles or corpora lutea was recorded. Vaginal smears were also
made by scraping cells from the vaginal mucosa.

One pup showed no signs of ocestrus.

One mature female, taken March 21, was just visibly pregnant
and six probable implantation sites were counted. However, only five
corpora lutea were found in the ovaries, The uterus had been discarded
before the ovaries were examined so this descrepancy remains unexplained.
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The other three mature females had pigmented areas in the
uteri which were probably placental scars. From the numbers of these
(12, 12, 10) it is thought that they may have represented two previous
pregnancies. A specimen teken March 5, 1952, had six follicles and no
corpora lutea, one taken March 10 had one follicle and three corpora
lutea; and one taken March 21 had no follicles and five corpora lutea.

The vaginal smears were difficult to interpret, possibly
because slow freezing and thawing at atmospheric temperatures had
altered the histology. The cells appeared to be somewhat shrunken and
misshapen. The only phenomena clearly observable were the presence of
large numbers of leucocytes in the smear from the pregnant animal, and
the elongated, nucleated cells in the specimen of March 5 which had no
corpora lutea in the ovaries. This latter specimen was obviously in
pro-oestrus, so that oestrus may occur between March 5 and March 21.

General Condition

The general condition of the animals was judged by the amount
of their fat reserves. Forty-eight specimens were literally rolling in
fat. It was concentrated subcutaneously in the dorsal region, inter-
muscularly in the ventral body wall, and intra-abdominally in the lumbar
region and in the intestinal mesenteries and renal capsule. Nine specimens
had smaller amounts of fat, and one with no fat was found. Apparently the
wolves in that region were almost all in excellent conditionm.

AGE DETERMINATION AND AGE RATIOS

Age determination was based on two criteris -- the weights of
the animals and certain dental characteristics. In Figure 2, the frequency
distribution of the weights of 23 males and 26 females is shown graphically.
It will be noted that the curve for the females is continuous, while that
for the males is discontinuous. When the evidence from the teeth was con=-
sidered also, it was found that all meles weighing less then 85 pounds
(where the break occurs in the greph) were young of the year, while those
weighing more than 90 pounds were all more than one year old. For the
females, the best dividing line was at 770 pounds. No adult female weighed
less than 70 pounds and oniy one pup, which was taken in March and was,
therefore, nearly a year old, exceeded this weight.

In using dental characters, two primary age clesses were set up:
(1) animels less than one year of age, and (2) all older animals. In the
pups of the previous spring there was a marked absence of wear on the molars,
and the incisors retsined their points. In the older animals, the points on
the incisors had become blunted, and areas of wear on the molars were evident,
Another character used was the size of and wear on the caninre. Although no
measurements were tsken, the canines of the young animels were plainly
smaller than those of the adults, and they were without visible wear on the
tips .
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A sub-class of aged animals was also estaeblished arbitrarily
on the basis of extreme tooth wear.

Dental characters alone were used in estimating the age of
the nine partially destroved carcasses for which weights could not be
obtained,

The relative abundsance of the age classes in the sample of
58 wolves examined was 1l young of the year (19 per cent) to 47 adults
(81 per cent). Nine of the adults (15.5 per cent) were classed as aged.
The ratio of voung to adults was a little less than one to four (11:47).
This ratio is much lower than was anticipated. Assuming an averege litter
of six young per pair of adults, the expected ratio of young to adults in
the catch would be 3:1. The difference between the observed and expected
ratios is highly significant (chi-square = 94.0).

There appear to be two possible explanations of the difference:
(1) a bias in favour of the capture of adults, and (2) a very high juvenile
mortality. In a later section, it is shown that there is, in fact, a bias
in favour of the capture of adults. The aduit male is usually dominant
in the peck and so is usually the first to feed on the poisoned bait;
therefore, in cases where only part of a pack is destroyed, adults are the
more likely to be taken., However, if a whole pack is destroyed at one
bait at the same time, this bies disappears., The records include three
examples of packs totally destroyed (Nos. 1, 2, and 4, Table 3). The
age ratio in this sub-sample of 13 was three young to ten adults (1:3.3)
which is in fair agreement with the sample as a whole. It is necessary
to conclude, therefore, that there is a high mortaelity of young wolves,

The autumn age ratio was nine young to 36 adults (1l:4), while
in the spring there were two young and 11 adults (l:5.5). This suggests
that a differential mortality continues through the winter, but the sample
is too small for much reliance to be placed upon it.

The implications of these findings are interesting and important.
An observed autumn ratio of young to adults of about 1l:4 instead of the
expected 3:1 indicates a mortality of about 90 per cent of the pups within
six months of birth, before they are old enough to become & serious menace
to big game. If this is so, it seems uneconomical to offer rewards for
the destruction of wolf pups. Some idea of the rate of increase in the
population may also be had from these data. With an age ratio of 1l:4,
eight adults (four pairs) are required to rear one pair of living young
to the age of six months. Or, stated another way, each pair requires,
on the average, four years to raise two pups to sexual maturity, i.e.,
to replace themselves in the wolf cormunity. As a corollary, in a stable
population, about one-quarter of the adults are removed from the breeding
population each year. Some of these are removed by various mortality
factors, while others, the extra adults observed in packs, continue to






