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INTRODUCTION

General Considerations

An intensive research program on barren-ground
caribou, Rangifer arcticus arcticus (Richardson), was offi-
cially commenced April 1, 1957. The original suggestion
arose and tentative plans were made in the spring of 1956
at a meeting of tne Technical Committee on Barren-ground
Caribou Conservation. There it was decided that more value
would accrue from intensive ground studies of caribou morta-
lity in all its aspects than from continued survey and cen-
sus work. The former could give management and administra-
tive aids to halt the decline of the mainland herds, wnere-
as the latter would serve merely to document an already
well-recognized disaster. The work was planned to involve
some segment of the seriously reduced herds on the mainland
barren-grounds which stretch from Hudson Bay to the Mac-
kenzie River.

The program was concelved as a co-operative ven-
ture, involving federal, provincial and territorial govern-
ment agencies. 1In practice this arrangement worked very
well. The Canadian Wildlife Service, the government of
Manitoba, the Indian Affairs Branch of the Department of
Citizensnip and Immigration and the Nortnwest Territories
Council jointly and successfully undertook the major finan-
cing of the project. Few financial difficulties were
encountered, despite the fact that estimates of expenditure
were in a state of almost constant revision upward as the
size and scope of the project expanded.

The research, planning, and direction were under-
taken largely by tne writer, a Technical Committee, and
various members of tune Canadlan Wildiife Service. Helpful
suggestions were received from many other sources.

Field equipment, except for personal items and a
few special needs supplied by tne Manitoba and Saskatcnewan
Game Branches, the National Research Council and the Meteo-
rological Branch of the Department of Transport, was
supplied by the Canadian Wildlife Service.

It was decided early that the investigation
should be confined to a specific caribou herd, for sound
practical and biological reasons. The final choilce of a
herd was not made until March, 1957, a short time before
the commencement of field operations. At that time it



appeared that the largest wintering herd was in northern
Saskatchewan. Because of its large size and because of the
financial advantage expected in operating with it, that herd
was chosen for study. The choice, though partly fortuitous,
proved wise. The herd turned out to be much larger than
originally supposed. It probably included, throughout most
of the study, at least half of the total mainland barren-
ground caribou population.

Field personnel were assigned from various
agencies as shown in the 1list of participants below. The
Canadlan Wildlife Service contributed a number of its re-
gular field officers and some additional men hired on con-
tract. The Province of Saskatchewan contributed two offi-
cers, both seconded exclusively to the research project for
its duration. The National Research Council loaned two men
for specific field investigations. One man, E. Ray of
Michigan Conservation School, was a most welcome unpaid vo-
lunteer. As a group the men proved adaptable and resource-
ful, and maintained a continued high morale that was the
subject of favourable comment from all visitors to the field
camps.

Besides the writer, the actual field staff in-
cluded the following:

1. Dr. Anton de Vos, Blologist, Ontario Agricultural
College, Guelph, Ontario.

2. Dr. H.C. Gibbs, Pathologist, Canadian Wildlife
Service, Ottawa.

3. Dr. J.S. Hart, Physiologist, Natlional Research
Council, Ottawa.

4, Dr. Olivier Heroux, Physiologist, National Research
Council, Ottawa.

5. Mr. Ernie Kuyt, Wildlife Ecologist, Saskatchewan
Game Branch, Regina.

6. Mr. A.G. Loughrey, Wildlife Biologist, Canadian
Wildlife Service, Ottawa.

T. Mr. E.H. McEwen, Wildlife Biologist, Canadian Wild-
life Service, Yellowknife.

8. Mr. J.A., Mills, Range Management Officer, Canadian
Wildlife Service, Ottawa.



9. Dr. W,0. Pruitt, Jr., Biologist, Falirbanks, Alaska,
(Canadian Wildlife Service contract).

10. Mr. Ed. Ray, Superintendent, Michigan Conservation
School, Roscommon, Michigan.

11. Mr. F.W. Terry, Game Management Officer, Saskatchewan
Game Branch, Prince Albert.

l2. Mr. D.C. Thomas, Student Assistant, Prince,
Saskatchewan, (Canadian Wildlife Service contract).

13, Mr. A.L. Wilk, Biologist, Camrose, Alberta, (Canadian
Wildlife Service contract).

The above men constituted the regular field staff.
Some of them were specialists who were actually on the
ground only at specific seasons and for limited periods of
time. Others were in the fleld almost contlinupusly through-
out the whole program, making only occasional visits at
major bases of operation. They have all made important
contributions to the following report, of which the writer
was to a large extent merely the correlator and editor.

Acknowledgements

A large number of persons not directly connected
with the caribou research project gave assistance during
its course. Help was received from personnel of the Royal
Canadian Mounted Police, the Department of Transport, the
Department of Citizenship and Immigration, the National
Research Council, and the Northern Administration Branch of
the Department of Northern Affairs and National Resources.
Personnel of the Game Branches of the Provinces of Manitoba
and Saskatchewan were helpful in many ways. The Northwest
Territories Council provided support whenever necessary.

A conslderable debt is owed to private citizens
in the North, particularly to the many bush pilots who
participated in the enormous amount of flying involved.
Personnel from the following companies performed, on occa-
sion, considerably more than normally could be expected in
a commercial endeavour: Koenen's Air Service, McMurray Air
Service, Pacific Western Airlines, Saskatchewan Government
Airways and Wardair.

Individual co-operators ranged from Indian hun-
ters who supplied information, to laboratory scientists who
made pathological examinations. Separate acknowledgements
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cannot be made because the list 1s long and because not all
the names of persons who helped the field men were known to
the writer. However, many problems could not have been
solved without the help received, and all who assisted may
be assured of the warmest gratitude of the investigators.

Narrative

A complete ltinerary of personnel and an account
of camp moves during the caribou research program would
serve no useful purpose. However, important developments
of the field operations may be mentioned, and in some cases
given in detail.

The program commenced in March, 1957, with search
flying to discover a suitable study herd. Caribou wintering
in northern Saskatchewan were chosen for study and the first
regular field men commenced work from Stony Rapids in April,
1957. 1In May, when the caribou were approaching the barren-
grounds during their northern migration, the field men at
Stony Rapids moved to camps numbered 1 and 2 on Map 2.
During the balance of the summer sometimes two camps were
maintained in the field, and sometimes one. Successive
movements of operational bases are shown on Map 2 as Camps
3 through 11.

Camp 12 on the Lockhart River was established
shortly before freeze-up and Camp 13, which was not fully
successful in its purpose, was established in the hope of
remaining with animals through the critical freeze-up period.
During that period a field party also was maintained for the
purpose of gathering comparative data at Duck Lake in north-
central Manitoba. This camp, not shown on the accompanying
map, was occuplied from September to mid-November.

Freeze-up was nearly complete by the time Camp 14
was established on the Fond du Lac River near Stony Rapids
and from then through the winter Camps 15 through 19 were
used.

In May, 1958, the northward movement of animals
once more obliged the movement of camps to the barren-
grounds. A large camp and laboratory were established at
Mosquito Lake as Camp 22, and three other field parties
were initlally established at Camps 21, 23 and 24. Three
separate camps were maintained until well into July, and two
camps until near the end of the program in August. The last
personnel from the field and Camp 35 were brought in to
Yellowknife on August 27, 1958.
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The fleld camps mentioned above were used as bases
of operation for intensive ground studles of the caribou
herd. A great deal of further work was done from tne major
bases of operation, Yellowknife and Stony Rapids. Search,
and census flylng, as well as other specialized projects
were conducted from the main bases.

The survey flying and movement of camps and
supplies necessitated aircraft usage beyond that of any pre-
vious northern wildlife projects undertaken. Tnis was par-
ticularly true at such periods as during the calving season
in 1958 when 13 men, in four separate camps, were esta-
blished at distances up to 500 miles from an operational
base. At such periods aircraft actually remained at the
field camps for considerable periods. Table 1 gives the
miles flown on the project each month, and shows the
mileages flown by heavy, medium and light aircraft. While
the total of 155,416 miles was being flown, three serious
aircraft accidents were sustained in the field, but although
two of the aircraft were damaged irreparably, no one was
injured.

From November, 1957, to May, 1958, extensive use
was made of two dog teams which were kept continuously at
the field camps. Distances travelled were not recorded but
approximated 1,500 miles in total. In open-water months a
canoe and several rubber boats were maintained at the camps
to provide local transportation.

This project was unique, in recent years at least,
in that sclentists and their assistants lived continuously
on the northern taiga and tundra in tent camps throughout
the study period. This period encompassed two springs, two
summers and a winter. Alr transport made it possible to
remain always with the caribou, except for a few brief in-
tervals. It was much to the credit of the men involved
that they maintained high work standards, with no major ac-
cidents or illnesses, under circumstances which included,at
times, the worst that the country could produce in the way
of weather and ground conditions.



Table 1. Miles Flown on Caribou Research
Project During the Months of Field

Operation.

Month Miles Miles Miles Total

Otter Beaver XCessna Miles
March, 1957 682 682
April 3,988 1,620 5,608
May 686 2,990 3,676
June 2,251 4,305 6,556
July 910 5 5150 2,914 8,974
August 6,276 5,365 11,641
September 1,825 2,188 4,013
October 1,550 4,594 6,144
November 1,222 6,199 7,421
December 832 1,623 2,455
January, 1958 335 9,788 10,123
February 288 1,100 14,263 15,651
March 9,317 5,693 10,166 25,176
April 1,504 1,142 4,082 6,728
May 3,857 1,595 9,356 14,808
June 2,529 828 5,126 8,483
July 3,110 5,885 8,995
August 1,976 T41 5,565 8,282
TOTALS 33,582 25,123 96,711 155,416

& Almost entirely Cessna 180 aircraft but included a
few thousand miles flown in Piper and Stinson aircraft.



Movement of the Study Herd

Routes and Ranges

During the migration of caribou southward in
October and November, 1956, it was apparent that a major
herd had entered northern Saskatchewan and northeastern
Alberta. This was of interest at the time because no large
numbers of animals had been in Saskatchewan or, indeed, any-
where in the western Arctic during the previous winter.
In 1955-56 most of the caribou wintered in northern Manitoba
and the northeastern corner of Saskatchewan. There was
little doubt that the herd in Saskatchewan in 1956-57 in-
cluded large numbers which had wintered far to the east in
1955-56. Reports in recent years had indicated a strong
easterly shift of nearly all western caribou herds (Kelsall,
1955). The above data indicated the beginning of a reverse
shift, which the following text will amplify.

Flying reconnaissance, and discussions with game
officers in March 1957, led to the choice of the Saskatchewan
caribou herd for continuing and intensive study. Their
movements from April, 1957, until August, 1958, are shown
on Maps 3 to 8. The maps indicate major migration routes
at all seasons as well as calving areas and winter ranges.

During April, 1957, the study caribou were in
full northward migration. On April 28, more than 14,000
caribou crossed Lake Athabasca between Stony Rapids and
Camsell Portage. This mass movement had a depth of nearly
100 miles and extended toward the northeast on a front 150
miles wide. It was interesting to note that this front
coincided closely with the disappearance of most of the
snow from the ground, until the barren-grounds were reached
about May 12. By June 7 the caribou had proceeded nearly
200 miles into the barrens, and had changed their direction
northward. The herd split, as shown on Map 3, with the
smaller group proceeding northward on the west side of the
Thelon River. Exact movements of this group during the
following several months were not known because the field
men remained with the larger herds east of the Thelon River.

Calves were born throughout the month of June,
with the heignht of calving about June 12. Areas where the
majority of calves were dropped are designated on Map 3.
During calving the caribou continued toward Beverly ILake
and the Dubawnt River, having changed their direction of
movement to the northeast once more. It was believed that
during the calving period many bulls and otner non-breeding
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animals preceded the main nerd across the Thelon River near
Beverly Lake and into the high country to the northeast.

Toward the end of June the main group of cows and
their calves were in tne eastern calving area shown on Map 3.
After the first week in July they bunched together along the
west side of the Dubawnt River between Marjorie Lake and
Beverly Lake. They also assembled west of Beverly Lake and
moved toward the Thelon River. Tne animals on the Dubawnt
crossed between July 12 and July 17 and a great many of them
rapldly proceeded eastward toward Baker Lake. On the after-
noon of July 18 the leading elements of the herd were only
about 20 miles from the Baker Lake trading post. The same
evening they reversed their direction of movement and tra-
velled westward almost as fast as they had been travelling
eastward only two or tnree nours previousiy. This appeared
to be the turning point in thelr summer migration. The
reversal in movement was remarkably abrupt although some
caribou remained well to the north and to the east through-
out most of July, in tne general area shown on Map 4.

It was estimated tnat apbout nalf tne study nerd
moved north of the Thelon watershed in July, and about half
remained to the south. The heavy summer mosquito and black
fly infestation had commenced by July 18. The abrupt re-
versal in movement on that date appeared to be partly, if
not entirely, due to a change in wind direction and velo-
city which required the caribou to move westward to get
relief from flies. For several weeks afterward most animals
were in large, closely massed herds. Their erratic movement
at this time made it impossible to move camps frequently
enough to keep caribou always near at hand. When wind velo-
cities were low and the fly nuisance bad, they moved so ra-
pidly that a herd of 10,000 to 20,000 animals might be in
sight for only a few hours.

By early August most of the large bands had dis-
persed and caribou were wandering westward in small groups.
On August 1 only one major group of caribou could be found,
and it was seen on the Thelon River more than 130 miles
west of the nearest camp. By August 20 the majority of
caribou were dispersed widely throughout the area south of
latitude 64°30', as shown on Map 3. Only one concentration
of animals was found at that time, and it was far to the
west near Clinton-Colden Lake. The caribou had gone north
of Artillery Lake and proceeded to the west. Topography
probably played a major role in preventing their earlier
dispersal in the manner of the other caribou.



During the whole period from August 17 to September
30, there were almost no movements by major groups of an-
imals because of the dispersal referred to above. However,
there were definite patterns of drift evident, as shown on
Map 4. The southward drift seemed to terminate approximate-
ly at tree-line where the animals turned to the west and
northwest. Following animals, which were strung out for
more than a hundred miles, continued to move southwest.

By the end of September a true migration toward
winter ranges was evlident and the caribou once more had
started to form into major groups. Instead of following a
single broad migration path toward a single range, however,
many diverse movements took place. Map 5 illustrates major
lines of movement to winter ranges until early January, 1958.

In late September the research camps were main-
tained among that group of animals concentrated northwest of
Artillery Lake., By the first week in October animals coming
from the northeast followed the west shore of Artillery Lake
and finding their movements obstructed by the swift Lockhart
River, either swam the river and continued southward, or
turned back northwestward.

Subsequent movements of the western portion of
the herd are shown on Map 5. The groups which were north
of Aylmer Lake proceeded to the barrens along the south side
of Contwoyto ILake, and then turned southward to the vicinity
of Yamba Lake which they reached in January, 1958, and
wintered there. Another large group of caribou moved west-
ward from Aylmer Lake and spent November and early December
moving slowly north of MacKay Lake. At some time during
December this group was augmented by animals coming from the
northwest which had spent the previous winter near Great
Bear Lake. This movement is not shown on Map 5. The com-
bined herds subsequently travelled southwest nearly to
Yellowknife and Gros Cap on Great Slave Lake before a
remarkable mid-February migration took them once more to the
barrens. Stragglers from this herd moved east of Thompson
Ianding, as shown on Map 5, and took up winter quarters
along the north shore of McLeod Bay.

Further to the east, two-thirds of the study herd
moved west of the east arm of Great Slave Lake in October.
A minor movement, shown on Map 5, took animals around the
southeast corner of McLeod Bay and out on to Douglas Penin-
sula. Only a few thousand caribou were involved in this
movement., Some of them wintered in the Fort Reliance area
and others crossed McLeod Bay and joined those animals al-
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ready on the north shore of Great Slave Lake.

Another group, also shown on Map 5, followed the
Snowdrift River and Nonacho Lake westward. By November 7
they were in the vicinity of Gagnon Lake and by January
they had passed Rutledge Lake and taken up winter quarters
in the area shown on Map 6. This was a large group which
included some tens of thousands of animals and may have
represented nearly a third of the whole study herd. Its
migration into forested country was later than that of the
more southern elements of the study herd and included cari-
bou that had remained longer on the barrens.

The main southward movement of caribou towards
Saskatchewan took place on a broad front, extending from
Nonacho Lake to the Dubawnt River. As 1is shown on Map 5,
the front was split by the Taltson River which was still
open when caribou arrived. On October 7 numerous caribou
were moving southwest along the open Taltson River between
Rennie Lake and Gray Lake, in an effort to find easy places
to cross. The animals continued to the southwest on a
narrowing front throughout October until, by October 25,
many of them were only about 40 miles north of Uranium City.

By early November most of the herds had split into
two groups, possibly because the open water of Tazin Lake
lay in their path. The larger of the two groups swung to
Lake Athabasca and then proceeded rapidly eastward follow-
ing the shore of the unfrozen lake. By November 7 some
caribou had reached the Fond-du-lac River a few miles west
of Stony Raplds and were crossing there on new ice. By
November 20 most of them had crossed and proceeded south-
ward to the general area where they subsequently wintered.

Animals diverted to the west of Tazin ILake
wandered during the next two months in a triangle formed
by Slave River, the north shore of Lake Athabasca and the
Northwest Territories boundary. This is shown in simplified
form on Map 5. Some of them remained for the winter south
of Tazin Lake, but most followed the shore of Iake Athabas-
ca nearly to Fort Chipewyan, then circled back until they
were once more on the lake shore not far west of Camsell
Portage. From there they made repeated attempts to cross
Iake Athabasca which was still partly open. Shortly after
the lake froze over in mid-December most animals succeeded
in crossing to the vicinity of Jackfish and William Rivers.

The above movements during autumn and early
winter produced eight separate wintering areas for the
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study herd. These are shown on Map 6.

Movements of the easternmost wintering group
shown on the map have not been described in the text. The
number of animals involved was not more than one or two
thousand. It was thought that they arrived on their winter
range by migrating down the Dubawnt River and south to the
position shown. A few other isolated bands, whose movements
are not described in the text, are also shown on Map 6.
Thelr numbers also were unimportant.

In most cases, the wintering caribou remained
relatively static within the boundaries shown,with the ex-
ception of those which wintered just nortn of Great Slave
Iake, They remained in motion throughout most of the winter
and it was not until March that they settled into the areas
of concentration shown.

Spring migrations from the winter ranges appear
on Map 7. For the most part these movements commenced in
late April, 1958. The two northwesterly movements shown on
Map 7 are tentative because it was physically impossible to
follow all the caribou from their winter ranges, and these
two groups of animals were abandoned. The initial direc-
tions of movement are believed to be correct but it was
not known where calving took place, nor where they travel-
led during the rest of the summer.

The other movements on Map 7 are essentially
correct. In the spring animals in the Great Slave Lake
area moved nearly eastward, and animals in Saskatchewan
moved northward until tree-line was reached, where all
migrations merged into a broad front. The herds split on
the Thelon River, as they had done in 1957, however, move-
ment to high ground west of the Thelon was numerically
smaller. Most caribou moved east of the Thelon and pro-
ceeded to the Beverly Lake area. Some calving took place
on high ground south of Beverly Lake, as in the preceding
year, but the majority of animals crossed the Thelon River
and Beverly Lake and had their calves near the north shore
of Beverly Lake. The approximate area is shown on Map 7.

Additional calving took place far to the westward
near Artillery Lake. Animals involved were only a few
thousand strong, and likely included groups late in moving
from forest to barrens.

Following calving, the majority of animals moved
northeastward from Beverly ILake in much the same manner as
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in 1957. There was no massing of caribou on the Dubawnt
River because many animals had crossed Beverly Lake before
break-up. Other animals swam the Dubawnt and proceeded
eastward toward Baker Lake. Those animals which stayed
south of the Thelon water system included less than one-
quarter of the study herd. The various movements until the
middle of July are shown on Map 7.

Following commencement of the fly season, about
mid-July, caribou once more formed into large groups which
wandered widely and erratically. For the most part these
groups were well north of the Thelon River in the extreme
north and east portion of the occupied area (Map 8). They
moved to the height of land between the Thelon and Back
Rivers, before turning abruptly and heading southeast. On
July 30 many caribou were moving westward along Aberdeen
Lake towards Beverly Lake, and by August 1 this movement in-
cluded most of the animals in the area. On that date the
lead animals were on the Thelon River some mlles west of
Beverly lLake, and stragglers extended about half way along
Aberdeen Lake. This whole movement was accelerated after
the big lakes were reached. Animals wnich passed the west
end of Aberdeen Lake on July 30 were on the Thelon River
over 30 miles distant on the afternoon of August 1. During
August 1 tiney were stopped by the river but the same eve-
ning they commenced swimming across and most of them had
crossed by August 3. It was estimated that at least 64,000
animals took part in this movement. It should be mentioned,
however, that a few bands of caribou were still moving
along the north shores of Aberdeen Lake and Beverly Lake as
late as the first week in September.

After crossing the Thelon the study herd dis-
persed widely, as it had done the previous summer.
August 10 it was possible to find only one small concentra-
tion of animals. As in the previous year general direc-
tions of drift were apparent, as lndicated by arrows on
Map 8. Once again those animals far to the eastward turned
north and northwest as they approached tree-line. For a
few days in mid-August thils produced a local concentration
along the east shore of Artillery Iake. However, even this
bunching was of short duration and by August 27 search
flights between Artillery Lake and Mosquito Lake showed a
dispersal of about one caribou per square mile. Nownere
were more than two or three caribou seen travelling to-
gether.
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Factors Governing Movement

Banfield (1954), Kelsall (1957), and many others
have described the seasonal movements of caribou. Most
authors made some speculations regarding the factors con-
trolling movement and migration. Clarke (1940) not only
described caribou movements, but detailed some of the cur-
rent belliefs regarding these movements. He pointed out
many fallacles 1n tnese beliefs, but left the exact nature
of movement and migration open to further question. The
present study has contributed to the understanding of move-
ments and migration, and some of the findings which call
for special comment are presented below.

Snow_as a Factor Governing Movement

A study regarding snow as a factor governing cari-
bou movement and migration has been published by Pruitt
(1959). Briefly, he indicated that caribou movements in
winter were governed by tne depth, density and hardness of
snow. These snow characteristics acted individually or in
combinations of two or more. Movements appeared to be
along definite snow gradients; tnat i1s, from areas of high
density to areas of low density, from nigh nardness to low
nardness, or from great depth to little deptn. Thus, op-
timum areas of occupancy existed where minimum values pre-
vailed under all three conditions. Since snow conditions
in winter were supnjected to frequent changes, movements
down these gradlents could be almost continuous.

Pruitt's data revealed that caribou wintering
south of Lake Athabasca in 1957-58 remained almost ex-
clusively in areas of favourable snow conditions. This was
of great interest in view of past observations that caribou
avolded good winter ranges not far distant from the marginal
ranges they occupied. It was strongly suspected that tnese
marginal ranges had optimum snow conditions, and adjacent
good ranges nad poor snow conditions.

Some of Pruitt's specific conclusions regarding
caribou and snow are summarized as follows:

1. Areas of neavy caribou concentration were charac-
terized by snow which was soft (hardness range
6.5 to 60 grams per square centimeter for forest sta-
tions, and 50 to TOO grams per square centimeter for
lake stations); light (density range of .13 to .20
for forest stations and .13 to .32 for lake stations),
and thin (thickness range of 19 to 50 centimeters).






