Use of Aerial S, urveys

by the

Canadian Wildlife Service

! by DENIS A. BENSON

OCCASIONAL PAPERS No. 3




' USE OF AERIAL SURVEYS BY THE
CANADIAN WILDLIFE SERVICE

by Denis A. Benson

@Canddi«:n Wildlife Service

Occasional Papers: Number 3

National
Parks Branch
Department of
Northern Affairs
and National Resources




This paper was presented at the meeting of the
Commonwealth Advisory Aeronautical
Research Council in Australia, April 1962.

Issued under the authority of the

HONOURABLE WALTER DINSDALE, P.C., M.P,,
Minister of '
Northern Affairs and National Resources

RocEr DUHAMEL, F.R.S.C., Queen’s Printer and Controller of Stationery, Ottawa, 1963
Cat. No. R 69—1/3




BVAE North Van. Env.

Can. Lib./Bib. ' \/(

L

36 005 575 <y

12
16
24
27
32

33
34
36

No. 5

CONTENTS

Introduction

Caribou surveys in the North
Waterfowl surveys

Other surveys

Mechanical aids

Discussion

The future

Species mentioned in the text
Literature cited

Figures

4587



INTRODUCTION

A federal agency, the Canadian Wildlife Service is part of the National
Parks Branch of the Department of Northern Affairs and National
Resources. In the Northwest Territories and all National Parks, the
Service is responsible for wildlife research, and management recommen-
dations. Co-operative studies with the provinces and the Territories have
been a part of the history of the Service.

In Canada, legislative responsibility for game, fur-bearing animals,
and birds is divided between the Provincial, Territorial, and Federal
Governments. The overriding responsibility for migratory birds has
rested with the Federal Government since 1916, when the Migratory
Birds Treaty was signed between Mexico, the United States, Canada, and
Newfoundland. Newfoundland, now a province of Canada, was at that
time the oldest of the Crown colonies. Continental waterfowl manage-
ment is a highly complex, co-operative business, handled by the Canadian
Wildlife Service on behalf of the Federal Government (in consultation
with the provinces), by the United States Fish and Wildlife Service (in
consultation with the states), and by the game administration of Mexico.

The foregoing notes are offered to explain two apparent anomalies
in this paper. 1) Wildlife surveys in the provinces for species other than
waterfowl are not reported. 2) Waterfowl surveys carried out in the
provinces, almost entirely by U.S. Fish and Wildlife Service personnel
and equipment, are included because they are within the framework of the
co-operative international waterfowl management program.

Methods of aerial survey used by the Canadian Wildlife Service are
as numerous as the types of survey being carried out. Results are even
more diverse. The two major factors that dictate methods and determine
results are 1) geéography and 2) the attributes of the species concerned.

The northern region of Canada will be defined for our purposes as
consisting of the Yukon and Northwest Territories north of 60° latitude.



The islands in Hudson Bay (part of the N.W.T.) lie south of that line
and Quebec Province extends north of it. The mainland caribou often
spend the winter to the south of the line, and most of our geese spend
the summer to the north of it. Bison live astride it. (Fig. 5)

Our northern surveys are mainly of large mammals, primarily caribou,
but also muskoxen and bison. To obtain a picture of Northern Canada
as the pilot sees it, the reader is referred to Dunbar and Greenaway
(1956).

South of 60° the major concern of the Service is migratory waterfowl,
and interest is centered in the prairie-pothole region of southern Alberta,
Saskatchewan, and Manitoba. With the neighbouring states of Montana,
North Dakota, and South Dakota, that area is known as “The Big Duck
Factory” (Fig. 2). The Mackenzie River Valley is also important as a
source of ducks, and the North contains most of the nesting grounds
of the continental goose populations. Canada geese nest in a widely
dispersed pattern south to the Hudson Bay lowlands of Ontario and
Manitoba, but our colonial nesters breed further north. The pattern of
their major colonies is mirrored by migratory bird sanctuaries (Fig. 5).
Many of the northern sanctuaries were established only recently as part
of the Service’s effort to protect the source of a continental resource from
the inroads that might otherwise be a product of the rapld development
that is taking place in the Canadian Arctic.

Aerial surveys of waterfowl in Canada reached a peak in extent and
coverage about 1956-57 (Fig. 1). Since then, they have become more
restricted, being concentrated on the southern prairies.

Besides the two major groups of surveys (large mammals in the
north and waterfowl in the south) there have been a numbet of different
kinds that I will degrade beneath their true worth by giving them the
label: “Other Surveys”.

In a land where transport and aircraft are so nearly synonymous as
they are in the Canadian North, it is not easy to define an aerial wild-
life survey. If a flight is planned to make wildlife observations, it will be
considered for the purposes of this paper to be a survey. We thereby
exclude discussion of the organized reporting of wildlife observations by
commercial, governmental, and Royal Canadian Mounted Police pilots,
although they must be acknowledged as valuable adjuncts to ground
studies and “surveys” as defined above.




CARIBOU SURVEYS IN THE NORTH

The first major aerial surveys of caribou in Canada have been described
by Banfield (1949, 1950, 19544, 1954b). To obtain a resumé of those
aspects of the work of interest to us here, we can do no better than go to
his relevant publication (Banfield, 1954a).

“The Barren-ground caribou is an important renewable resource of
the Northwest Territories and the northern sections of the three Prairie
Provinces of Canada. In an area of approximately 600,000 square miles
it is one of the basic factors in the economy of approximately 20,000
Canadians. In large areas of the Northwest Territories human habitation
would be impossible without the caribou.” (p. 37)

There had been previous investigations of the caribou, but they

... were handicapped by the geographical magnitude of the problem.
The investigators were limited to single parties using the time-honoured
means of northern travel, canoe in summer and dog-team in winter.”
(r- 1

“...the investigation was undertaken by the Canadian Wildlife
Service of the Department of Resources and Development *, with the fuil
co-operation of the Game Departments of the provinces of Alberta,
Manitoba and Saskatchewan.” (p. 2)

“It was evident that, because of the immensity of the area to be
investigated, aircraft must be used extensively as a means of transpor-
tation as well as for observation. The extensive field work was to be
accomplished by aerial reconnaissance and photography. From this type
of observation, data concerning distribution, migration routes, abundance,
herd segregation, and effect of predators could be obtained.” (p. 4)

“Air service was provided in some cases by the Royal Canadian Air
Force and the Manitoba and Saskatchewan Government Air Services,
and pilots of the Royal Canadian Air Force on northern duty turned in
numerous valuable observations concerning the movements of caribou.
The greater part of the flying, however, was done by private charter of
local air services in northern Manitoba and the Northwest Territories.

“Besides extensive aerial observations, intensive research was under-
taken at a series of ground stations throughout the caribou range at

* An earlier name of the Department of Northern Affairs and National Resources.



various seasons in order. to supplement and verify aerial observations and
obtain as complete as possible an understanding of the various seasonal
aspects of the problem.” (p. 4-5)

During the two years of this investigation (1948-49) a total of 87
survey flights were made. Linear miles flown amounted to 36,296. A
transect area of 24,695 square miles was observed, and 358,881 caribou
counted.

There was much information that resulted from the investigations
that is not relevant here. Our concern is with aerial surveys and their
results in terms of estimations of wildlife populations.

" “Jt has been estimated that during the later part of the exploratory
period in northern Canada, ‘about the year 1900, the caribou population
totalled about 1,750,000. On the basis of aerial surveys during the present
investigation it is estimated that the present population consists of about
670,000 caribou, indicating an apparent reduction of 62 per cent.” (p. 38)

Kelsall (1957) acknowledged the importance of Banfield’s work
(1954a) as a report of the history of the problem, and as a review of the
literature on caribou.

The work carried out in 1950-53 by Kelsall, and reported by him
in 1957, was less comprehensive biologically, but miles flown, including
transportation and extensive survey flights, were 58,141. Almost 2,500
of those miles were devoted to a muskox survey in the Thelon Game
Sanctuary.

Banfield’s original estimate of population in the area studied by Kelsall
was a quarter of a million caribou. Kelsall reported a 25 per cent increase.
In view of the extensive nature of the survey, the possible population
shifts of the caribou herds, and two years of generous reproduction, the
results were interpreted as indicating some increase. As will be stressed
throughout this paper, aerial wildlife surveys are yet in theit infancy, and
are far from being precise and sensitive tools for measuring wildlife
populations.

During the 1950-52 period, Kelsall reported a diversified use of
aircraft. Actual counts of caribou became a means to various ends,
such as the location of herds, the determination of their migration routes,
their winter range, calving grounds, and summer range (Fig. 3). The
technique of “segregation counts” was developed further: counts of calves
and of total animals in a herd were made at various seasons from the
air and from the ground. Interpretation of the results provided a means
of estimating herd increase. Kelsall reported segregation counts of 3,227
animals, of which 891 were calves.

An attempt was made to estimate wolf populatlons Difficulties of
observation, relatively small numbers. of wolves, and the tendency of
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