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ABSTRACT
NORTHERN ANIMATI, HUSBANDRY: A LAND USE FOR NORTHERN MANITOBA
by

Charles Harvey Payne

Declining wildlife populations in northern Manitoba have spurred
consideration of northern animal husbandry as an alternative land use.
Species considéred include reindeer, muskox.and moose. Broad conclusions
indicate that muskox and moose‘may show some potential for improving the
well-being of northern people, but further investigations are required.
Evaluation of reindeer husbandry from biélogical and socio~economic view-
points yield negative results. Hunting and herding as ways—of—lifelor
activities are compared, and i£ is assumed from both cultural and social
viewpoints that hunting presents a more desirable lifestyle for northern
people. It is concluded that the most proQident form of wildlife manage-
ment or husbandry north of the commercial treeline lies in the restoration

of indigenous, wild caribou numbers.
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INTRODUCTION

Northern animal husbandry is not a new Canadian (or North American)
topic. However, attempts to develop northern animal industries in North
America have a rather inauspicious history. The failures have been largely
due to the changes in life-style which animal husbandry imposes on people
who have traditionally fed and clothed themselves through hunting and gather-
ing activities.

Jenness {(1967) outlined the traditional Chipewyan economy which
reindeer husbandry would purport to replace:

They followed the movements of the caribou spearing
them in the lakes and rivers of the barren grounds
during the summer, and snaring them in ponds and
shooting them down with bows and arrows during the
winter when they took shelter in the timber. Buffalo,
musk~oxen, moose, and smaller game tided them over
periods when caribou were lacking.

Both the Eskimo and the Chipewyan depended heavily on caribou for
subsistence. Hearne (1911), writing of the eighteenth century, considered
the number of caribou skins required by native people to be quite high:
"Each person, on average, expends in the course of a year, upwards of
twenty deer (barren-ground caribou) skins in clothing and other domestic
uses, exclusive of tent cloths, bags and many other things which it is im-
possible to remember."

Caribou population decline was coincident with the coming of Europeans,

firearms and the fur trade. The search for furs to exchange for "whiteman



goods" led to an increase in sled deog numbers, due to lengthy trapping
excursions. The extra dogs, plus the resident Europeans, placed a greatly
}l_increased demand on the food resources. Guns replaced harpoons and arrows,
overkili became widespread and numbers of caribou, muskox and walrus de-~
clined sharply (McTaggart Cowan, 1969).

Many hypotheses have been advanced to explain the decline in caribou
numbers (see Banfield, 1954, 1962; Loughrey 1956, 1957; Pruitt, 195%a, 195%9b;
Parker, 1972; Miller and Broughton, 1974). Management programs based on
these hypotheses have failed to restore numbers.

As a result of dwindling caribou populations, the consequent effect
on native people and the hypothesis that the range can sustain more intensive
use, attention has turned to ddmestic reindeer as an alternative means of
providing meat, hides and other products for use by residents of the tundra
and northern taiga. It is understood that use of the range by reindeer will
limit the number of wild caribou that the range will carry, should the
solution to caribou restoration be found.

Throughout the global north only two other species are presentiy con-
sidered to have domestication possibilities: .the muskox of the tundra; pri-
ﬁarily as a producer of fine wool (although the meat is reported to be ex-
¢ellent) and the moose of the boreal forest for meat, dairy and transport-
ation potential. Domestic exploitation of muskox was first advocated in a
Royal Commission report in 1922 (Rutherford et al, 1922). Domestic herds
presently exist in Alaska and Quebec. The muskox has potential as a domestic
species for northern Manitoba.

The moose has.already been domesticated in the U.S.S;R. The Soviet

Union findings may have applicability to Manitoba but political and consequent
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socio-economic differences between the U.S.S.R. and Canada make comparisocon
difficult. However, the moose does have potential and is evaluated as a

_domestic possibility from biological, social and economic viewpoints.

This thesis is an investigation of northern animal domestication,
specifically reindeer, moose and muskox. The subject is discussed from an
historical perspective, both on a global scale and within North America,
and from the standpoint of its potential use to Manitoba's native northern-

ers in the latter half of the 20th century.



REINDEER HUSBANDRY

‘Taxonomy and Nomenclature of Reindeer and Caribou

The taxonomy of caribou in Nérth America and reindeer in Eurasia was,
for some time, a matter of confusion among zoologists. Prior to Banfield's
(1962) revision of the genus Rangifer, it was considered that there were
four caribou species in Canada, namely arcticus, caboti, pearyi and cari-
bou. Rangifer arcticus was further subdivided into six subspecies (Kel-
sall, 1968). The native reindeer of Eurasia (Rangifer tarandus tarandus)
was thﬁs.considered to be a different species.

Banfield's revision greatly simplified this taxonomy and seems to
have received general acceptance. He reclassified all Canadian caribou as
five subspecies of the single species tarandus. Thus, the barren-ground
caribou of the Kaminuriak population whose range extends into northern
Manitoba is scientifically known as Rangifer tarandus groenlandicus (Ban-
field, 1962, 1974). Only a subspecific difference exists between reindeer
and caribou. Phylogenetically, both species are closely related and havg
similar biological requirements.

Common names used in reference to caribou can also be confusing.
Farly explorers first called them reindeer and later shortened fhe name to
deer. Tuktu, an Eskimo word, has also been used by English-speaking
peoples, and the French term la foule has received widespread use. The

most commonly used term, "caribou", is usually reserved for the wild North



American species, whereas "reindeer" normally designates its domesticated

or wild Eurasian cousin.

Range Requirements of Reindeer

‘Domesticated reindeer have virtually the same requirements as our
native caribou. Basically, three ranges are required: winter range,
summer range, and spring and fall range.

<

Winter Range Requirements

An abundance of lichens must be present. Most species are palatable.
Arboreal lichens are a beneficial resource when snow conditions become ad-
verse. Normally this resource is for emergency only, although it has been
shown to be extremely important for woodland caribou (Stardom, 1972).

Winter grazing should not commence until after a good fall of snow
has éccumulated, otherwise severe damage will occur to the brittle lichen
mat through trampling by reindeer. Snow cover protects the lichens from
such damage (Skuncke, 1969). |

A wet, freezing autumn can lead to such a heavy accumulation of ice
6n the lichen mat that reindeer are unabl: to free the lichens from it.
Thus, consideration should be given to companion shrubs which will pro-
tect the lichens to some extent.

Snow cover must be below a particular thickness/density combination.

For example,

Density of Snow Cover Thickness of Snow Cover
0.2 g/cm3 e e e e e 4« + e s s e« « « over 50 cm
0.3 g/cm3 G+ «+ s e« « o+ « « + « & not over 50 cm
0.4 g/cm3 e =« e 4+ o+ + « o+ s« + « not over 20 cm



If these combinations of density and thickness are exceeded, reindeer

have difficulty feeding, which may lead to poor nutrition and/or starva=
tiop depending on the severity of conditions. Caribou have similar re-
;quirements but are free to locate suitable conditions (Nasimovich, 1955;

Pruitt, 1959a, 1959b).

Spring and Fall Range Requirements

Reasonably close proximity to winter and summer ranges is essential.
The spring range is used for fé&ning and must be well sheltered due to
late blizzards and erratically falling temperatures. Good rangeland
(ample green forage) must exist betyeen the fawning area and the summer
range. During migration between fhe fawning area and the summer range,
the calves, being less sturdy than the adults, slow the movement of the

herd and thus increase forage requirements along the migration route.

Summer Range Requirements

Grasses, sedges and other herbaceous perennials, along with yoﬁng
leaves and twigs of willows and dwarf shrubs, form the desired diet of
;eindeer in .suwmer. Summer range should be rotated in order to allow
for recovery of vegetation.

The height of the fly season (mosquitos and blackflies) is from the
end of June to mid-August; the deer warble fly and the nostrii fly (both
parasites of reindeer) pupate and emerge at this time. These insects
~greatly torment the reindeer. Therefore, it is essential that some high
or coastal location exposed to the wind be close-by, allowing the animals
to obtain relief from this torment.

Generally, low relief is desirable for reindeer. However, it must



not be too wet, otherwise dermatitis and/or foot rot may develop.

Herding Requirements

"Close" herding (i.e., continuous guarding and supervision of the
herd through all adverse weather conditions) is a basic requirement for
reindeer husbandry, otherwise losses through predation and straying will
be greatly increased. Another factor demanding close herding includes
the fact that a natural indigenous caribou migration may "hijack"™ a herd
of domestic reindeer if the cafibou pass sufficiently close-~by. Three
herds were lost in such fashion in Alaska in 1947 and 1960, representing
2,000 reindeer worth $80,000. Thus, extremely careful herding is required
when reindeer and caribou come into close contact (Brady, 1968; Lantis,
1950) .

All previous reindeer husbandry experiments in North America have
indicated that success is in direct proportion to herding intensity.l
This demonstrates the extreme importance of dedication and commitment
on behalf of the herders.

The seasonal rhythm in the life of reindeer, reindeer husbandry,
'farming and forest management were summarized in an explicit table by
Helle (1966). As farming and forestry aspects have little relevance
to this study, the table is reproduced here only in part, (Table I).

Baskin (1970) produced a table similar to that of Helle but provided

sufficient additional detail in specifie areas to warrant its duplication

1 . . . . . - .

The Mackenzie Delta Reindeer Project is an exception due to the in-
clusion of the Tuktoyaktuk Peninsula as summer range, complete with natural
boundaries which make close herding non-essential during summer.



TABLE I

Seasonal rhythm in the life of reindeer

and reindeer husbandry in Finland

August

September

October

November December

January

February

March

April

June

H
July %

Tezperature (broken
curve) and amount
of precipitation
(solid curve and
shaded area) in

Ravaniemi

Depth of snow in
1949-1950 in

Ravaniemi

Cladonia
Cladonia
Cladornia
Cladonia

ritis
silvatica
rangiferina
alpestris

Stereocaulon paschale
Deschanpsia caespitosa
Eriophorum vaginatum
Carex rostrata

Carex aquatilis
Menyanthes trifoliata
Vaccinium myrlillus
Salix phylicifolia
Betula pubescens

principal forage plants of reindeer

Betula nana
Boletus spp.

Mushroons
N : . . . eead
° Mo : Continued In‘mogntazns Grazing in the In the pineforests grazing on Because of hard Graz{ng on lichen in mountains
o untain from July) grazing on N : : . : and nay in sncw- grazing on hay
3 s g birchforest zone lichens which lie under the snow, grazing in :
2 reindeer . - bushes lichens and on lichens snow the birchforest less spots near and leaves . .
2 and twigs withered grass - forest border {Continued)
2,
N
2 a
Continue .
2 ¢ Fungi and Grass in the Hay and grass and
5 Forest  from July) h G d } t Mostly iich 1 3
K] reindeer .. and mus :?oms, rass and hay, etc. stly iichens snowless leaves of Push?s ..
twigs etc. spots (Continued)
(Continued . .
from July} calvi ) shgd'thexishaxr
. . are as Rutting alving time an(c;niiiued; :
: 1}
. 2 plague peFlOd' Reindeer are scattered all over
Reindeer's life rhythm reindeer
in flocks
éSZ;t;::e? In small flocks Scattered .
; of few animals - (Continued)
. . all over ]
N Gathering of reindeer and identification Identificaticr
Reindeer management of animals for owners, slaughtering for of calves

sale and shepherding the flocks

After Helle (1966)

for owners

i



here (Table II).

Tables I-II provide considerable detail regarding reindeer per se
_and reindeer husbandry. In combination, they for, a veritable manual for
reindeer husbandry. Table I (after Helle, 1966) is based on the industry .

in Finland and Table II (Baskin, 1970) is based on Soviet experiences.

Current Status of Reindeer Husbandry in the Global Arctic

The U.S.S.R. is the world's largest producer of reindeer: the
population of reindeer is estimated at 2.5 million. In the U.S.S.R. rein-
deer husbandry, through traditional herding practices and modern scientific
management, is not only socially and economically viable, but is con-
sidered an extremely important'element of the northern economy. Howéver,
it flust be understood that there are probléms. In 1968, an "expedition-
ary party" (task force or study group) recommended ". . . carrying out
tests to determine the feasibility of several different methods of manag-
ing the industry to find an alternative t§ the nomadic way of life as-
sociated with reindeer husbandry" (Avdeev and Kondakov, 1968) which signif-
ies that, even in the U.S.S.R., reindeer husbandry does not provide a
desirable lifestyle to northern people, though these people are pursuing
éspects of their traditional way-of-life. Their traditional way-of-life
included many rights that have since been lost, and it is speculated that
reinstitution of proprietary rights for herders may have potential to im-
prove the desirability of the lifestyle. Klein (1974), with reference to
the U.S.S.R. reindeer industry, states, "Interest in reindeer herding as
an occupation understandably is declining .|. . The major obstacle to

achieving the official goal of expanding the reindeer industry to occupy



TABLE II

‘Pasturing seasons in reindeer husbandry in the U.S.S.R.

n w g N
c Y] o b .
i : > p : : 2 ; \
[ g £ 4 g 54 3 I oA 4 u
() - [ ] 3 x o w o
> o £ s - % . : - 3 8
-: 3 ] 1 3 — @ ~ ] © ;
e o 0 g g 0 St o W b 2
3 3 & 2 i a 3 8 z u
Appearance § Appearance Appearaticé Beginning End of Appearance Beginning First Dwarf trees Appearance
b of frozen of thawed of leaves of "mosquito polar day of mushrooms{ of yellowing lasting wholly of snow
;—21 sSnowcrust patches on willows time". of leaves snow, covered with blowoffs
2 and dwarf Coarsening freeze-up snow
] arctic birch } of verdure.
— Appearance Appearance Beginning First Beginning Beginning Disappearance }fSmall shrubs Appearance Appearance
§ of thawed of first of hot days summer of second of yellowing of green wholly of frozen of frozen
o patches verdure. and massive frosts vegetation of leaves vegetation covered snowcrust snowerust
% Cotton grass onscts of End of with snow
g beginsg to midges second
£ bloom {"mosquito vegetation.
time") Appearance
of mushrooms
- Bucksand Calving. Beginning End of Adult bucks Two=-year Rut of adult ] Adult bucks Wintering Wintering
5 barren does Discharge of movement shedding of clean their old bucks bucks; fat- shed their
g shed of botfly of the herd hair. antlers. have begun tening of antlers
< antlers larvae in northern § Struggle of Beginning their rut, does.
4 direction. reindeer of fatteninq Fattening Does clean~
: Shedding of with midges of does of does ing their
3 hair; begin- § by crowding antlers
a ning of together
K] growth of
9 antlers
@ {fawns and
does)
Lichen, Lichen, Willow Aftercrop Alder Alder Lichen, Lichen, Lichen, Lichen
< tree mosses plant leaves, of willows, leaves, leaves, verdure verdure, green
§ remnants motley second mushrooms, mushrooms along green winter
grass verdure of second edges of winter plants
-5 motley verdure marshes plants
5 grass of motley :
grass
- Passing to Calving On the way Summering, Turning Mushroom Rut takes Migration Wintering Migration
z9 calving takes to summer fattening from sum- season place. to winter to mountain
82 vastures place pastures; mer to Fattening pastures tops
5 & fattening autumn of reindeer
pastures
—t
S Straying Calving Summer Summer Surmney Rut takes Rut takes Head count. Delivery Wintering
g ke away of takes grazing grazing grazing. place place Organization of pro-
G 7 pregnant place. Dehorning of grazing duction to
53 does. Castration herds State.
g E Castration Wintering
3

Source: Baskin (1970)
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all available rangelands is the shortage of herders".

On the economic side, Diachenko (1970) states that, "In terms of
existing state purchase prices this number of reindeer (2.5 million)
may yield about 100 million rubles". This is approximately $125 mil-
lion.

Reindeer husbandry is economically profitable in the U.S.S.R. pri-
marily due to low production costs. Herders, pilots, veterinarians and
biologists are all paid low salgries relative to those which would be
paid in Canada. Furthermore, as the meat yield is only approximately
120 million pounds, the meat is valﬁed at appréximately $1.00/pound.

Thus, with high meat value and low-cost labour input in a labour-intensive
ihdustry, the reindeerxr industry in the U.S.S.R. is both beneficial and
economically viable. In addition, the ihdustry recéives further priority
because the U.S.S.R. is sparing little effort to achieve agricultﬁial
self-sufficiency.

In Scandinavia, there are approximately 700,000 domestic reindeer
{Klein, i974). Helle (1966) estimated that the meat production in Fin-
land in 1964 was 2,140,000 kg, representing a return of approximately
éO percent on the capital investment in the deer but excluding consideration
of the owner's own labour input, which may be considerable. Reindeer hus-
bandry in scandinavia is considered beneficial to the national economies
from the point-of-view of producing jobs and a reserve supply of meat.
Helle (1966) also pointed out that through reindeer husbandry it is pos-
sible to utilize a natural resource (i.e., rangelands) which would other-
wise largely remain unused. |

Domestic reindeer in Alaska currently number 30,000 (Klein, 1974;
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Brady, 1968). 1In 1967 the gross income from reindeer herding was esti-
mated at $300,000. Brady (1968) states : "Reindeer butchered for home
use and herd operations have a substantial impact on the subsistence
economy of western Alaska, even though operators receive little or no
net profit".

A 1963 report on the reindeer industry by the U.S. Bureau of Indian

Affairs (cited in Brady, 1968) states:

- Reindeer are the major, if not the only significant
resource of Northwest and Western Alaska ~-- an area
as large as the State of Texas. They are the only
large animal subject to domestication which can live
year-round on the tundra. Few, if any other resour-
ces exist in the area which can provide cash income,
employment, and a growing local source of food,
clothing and craft materials. )

.+ This statement tends to pall when we consider the socio ~economic con-
ditions prevalent in Alaska at that time. In 1963, the same agency esti-
mated that the real income (discounting welfare, hunting and fishing) of
native people was about $500 per annum (Bfady, 1968).

It appears, therefore, that the reindeer industry in Alaska will con-
tinue to exist in order to provide for the subsistence needs of the natiﬁe
-people. However, the probability of reindeer husbandry providing a rea-
sonable living standard for these people, under current economic conditions,
seems remote.

In Canada the reindeer husbandry industry comprises only one herd
located in the Mackenzie Delta. The population is estimated at 8,000
animals by its current owner, Silas Kangegana, who bought the herd from
the Government of Canada in 1974. Obviously, £his man is confident that

he can run the enterprise economically as he has made a substantial fi-

1 . .
The author of this report failed to consider muskox.
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nancial commitment in making the purchase.
Table III provides an indication of the variable economic returns
which can be obtained relative to production and wholesale meat prices

in Canada.

The History of Reindeer Husbandry in North America

Reindeer husbandry in North America is a relatively new means of
livelihood. It was never practiced by native‘people prior to the coming
of the white man. Its origin in arctic and subarctic regions of Eurasia
is shrouded in the mists of prehistoric times; dating estimates suggest
that it began around 2000 B.C. (Scotter, 1970).

The history which follows:brings together various accounts of North
American attempts to introduce reindeer husbandry in arctic and subarctic
regions of this continent. It is evaluated by area rather than in chrono-

logical order.

History of Reindeer Herding in Alaska

In the late 1800's the Eskimos of coastal western Alaska reportedly
-faced starvation due to depleted wildlife populations. This situation
(a recurring syndrome in this history) prompted Captain M. A. Healy,
commander of the revenue steamer "Bear", to suggest to Dr. Sheldon Jackson
the first superintendent of education in Alaska that reindeer be intro-.
duced to Alaska from Siberia (Brady, 1968).

Jackson was impressed, and between 1891 and 1902 he imported 1,280
reindeer for a cost of $2,146. In addition, Norwegians, Lapps, Finns
and Siberians were brought to Alaska to instruct the Eskimos in herding

practices (Brady, 1968).



TABLE III

Financial significance of variances in production rate and in wholesale meat price

n
H
£ el g g ke o)
A - s 0 S 5 & & &
g g © O 3 5 3 5 3
73 §0% 58+ : g : g :
W@ g < O 0 E < < < < <
o H E Y Qe o w0 ) W o

Kl o = o] =] 1 ~ (&) ™~ 0
Lo g o n o . . . .
o o9 —~ g 3 0 N o o ~ - —
U « ] @ Lol ] ur wr Ur - or
O 5wy o g0
5 Dow 5@
P < Ay Total wholesale meat prices
132 650 81,250 $40,625 $60,983 $81,250 $101,563 $121,875
203 1,000 ) 125,000 62,500 93,750 125,000 156,250 187,500
304 1,500 187,500 93,750 140,625 187,500 244,375 281,250
50° 2,500 312,500 156,250 234,375 312,500 390,625 468,750

Iyumber of animals slaughtered is based on a hexd of 5,000 reindeer.

2Meat yield based on 13% slaughter, the anticipated yield of a low-overhead operation in the Mac-
kenzie Delta.

SMeat yvield based on 20% slaughter, the anticipated yield of a high~overhead operation in the Mac--
kenzie Delta.

“Meat yield based on 30% slaughter, the average yield in the U.S.S.R.

SMeat yield based on 50% slaughter, the highest yield obtained in the best herds in the U.S.S.R.

vT
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Herds developed rapidly and by 1911 there wefe 33,629 reindeexr in
46 herds in Alaska. The first shipment of reindeer meat left Alaska in
4that year, when 125 carcasses were shipped to Seattle (Brady, 1968).

Palmer (1926) wrote that, "The reindeer industry in Alaska, though
still in its infancy, promises with guidance to become an important factor in
the future development of the Territory". Indications at that time were
certainly full of promise. The reindeér population had increased to 350,000
head in 110 herds, and during the period 1918-1925 in excess of 1,875,000
pounds of reindeer meat were shipped from Alaska (Palmer, 1926).

However, this was not as profitable to the Eskimo as it might appear.
A new era for the industry had begun in 1914 when Carl J. Lomen purchased
1,200 reindeer. Lomen and his brothers proéeededvto establish a massive
reindeer industry in Alaska (Brady, 1968).

The Lomen Brothers (or Lomen's Northwestern Livestock Corporation)
prospered. In 1930, the peak year of Alaska's reindeer industry, 2.5
<million pounds of meat and 20,000 hides were exported. The 1930's also
marked the decline of the industry. Several complex factors and inter-
actions were involved. Some, regarding the Eskimo herds, were outlined as
'follows by Lantis (1950):

1. Eskimos were not enthusiastic about the herding way of
life. The monotony and privations of herding were_not
a satisfactory alternative to hunting and fishing.

2. Wolves, lynx and other predators were constantly attack-
ing the deer.

3. As herds increased in size, the number of encounters with
native caribou populations became more common, and rein-
deer were 'hi-jacked' by migrating caribou herds.

lWhereas it may be speculated that the herding practices of the Lapps
may relate back to their cultural origin in a more southerly climate, there
is no evidence that this the case, as the cultural origin remains unknown.
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- 4. It became increasingly difficult to keep account of
the animals as herd size increased and different
herds mingled.

5. Some ranges had been overgrazed. Lichens (reindeer
mosses) take a long time to recover from this treat-
ment.

6. Bot-flies and warble-flies, the parasites of all
reindeer, weaken and madden the herds. Relief from
these tormenting insects is found in water or on
wind-swept ridges, which were not always available.

7. Lomen's influence on Eskimo herding was adverse.
Hired herders were pirating the Eskimo herds and
several thousand company reindeer were feeding on

Eskimo ranges. Obviously, the Eskimos resented
this.

The decline of the Lomen Company was no less complex. Some

reasons for it are given by Lantis (1950):

" In 1931, the Reindeer Service issued complicated new
range rules . . . One can imagine sorting and marking
fawns, tallying accurately, figuring percentages, in
the terrific hurly-burly and noise of corralling several
thousand deer, often in bad weather . . . With large
numbers of reindeer of so many owners running together,
with fawns separated from their mothers, and with so
many adult strays, some such scheme for crediting ani-
mals to owners had to be used.

These measures resulted in failure. The Lomen Company had difficulty
making a profit, not only for the above reasons but for a variety of
6thers, lérgely associated with the remoteness of the operation from its
market. ‘The depression of the 1930's was alsoc an influencing factor.
Most Americans preferred beef to reindeer, and some states prohibited the
sale of reindeer, classifying it as game. Vilhjalmur Stefansson has
claimed that the tremendous livestock interests of the Western States
were responsible for this and other restrictive measures.

In 1939 the Lomen Brothers sold their company, lock, stock and bar-
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rel, to the government. .Herds declined, and by 1850 the population was
reduced to 25,000 (Brady, 1968). In 1969 there were approximately 30,000
*K'reindeer in Alaska and the government was attempting to re-establish the
industry. To my knowledge, attempts to date have not me* with great suc-
cess (Pruitt, pers. comm., 1974), ang the population still remains at

30,000 (Klein, 1974).

History of Reindeer Herding in Newfoundland and Labrador

Dr. W. T. Grenfell of the Erenfell Mission at St. Anthony was impres-
sed by the success of the reindeer industry in Alaska, and in 1908 he
introduced 300 reindeer from Norway. Three Lapp families were brought to
Newfoundland to herd the animals but again early success preceded failure.
By L9l2 the herd had increased to about 1,300 animals, but the Lapp her-
‘ders liked neither the wet climate of Newfoundland nor the low pay and
decided to go home. Poaching, indifference and ignorance among the local
people, together with a lack of animal supervision, quickly reduced the
herd to 230 head. One hundred and fifty were successfully rounded up
and moved to Rocky Bay, Labrador. They were subsequently removed to
"Anticosti Island where they are believed to have become extirpated (Cam-
.eron, 1958).°

When Grenfell imported his reindeer, 50 of them were to be delivered

to the Anglo-Newfoundland Development Company Limited (AND) at Lewisporte.

The main interest of the AND Company in reindeer was as beasts of butden

to haul pulpwood and supplies in the winter. Because of a late de-

parture from Norway and ice conditions in Notre Dame Bay, all reindeer

were disembarked at Cremaillere Bay. Conditions were not good there
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either and the reindeer had to swim ashore. In order to deliver the
animals to Lewisporte, a decision was made to drive them overland and
this led to Hugh Cole's reindeer trek down the northern peninsula of
Newfoundland March 4th to April 30, 1908 .

The story of events was narrated by Arthur Johnson (1962). The
party was beset by poor weather conditions as indicated by excerpts from
Hugh Cole's diary: "three feet of snow", "made only four miles", "raining
incessantly making travel imposgible", "after seventeen days on the trail
we put up camp for the first tiﬁe“, "encountered terrific storm". Hugh
Cdle finally arrived at his destination, only fo find that the AND Company
had grossly erred. There was no reindeer food; no survey had been made,
on the assumption that, if reindeer have suitable pasture at St. Anthony,
thev: have suitable pasture all over Newfoundland. So Hugh Cole drove the
reindeer back to South Brook where they were loaded on the coastal boat
and returned to Grenfell in St. Anthony. The original 50 animals now

numbered 73 and were given to Grenfell as a gift.

History of the Baffin Island Reindeer Operation

In May 1919 the Government of Canada set up a Royal Commission to
investigate the feasibility of raising domestic reindeer and muskox in
northern éanada.

Stefansson, a member of the commission, applied for and was granted
- grazing privileges in excess of 100,000 square miles of Baffin Island.
This was prior to completion of the report of the Royal Commission. Ste-
fansson proceeded to hire a botanist to evaluate the range, He also

persuaded the Hudson's Bay Company to establish a subsidiary company,
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namely The Hudson's Bav Reindeer Company, of which Stefansson was to be
a director and technical advisor (Scotter; 1970} .

Vegetative conditions were judged suitable on Baffin Island, and in
1921, 550 reindeer were imported to Baffin. Island from Narway. Upon
landing, the reindeer scattered and only 230 were recovered by the six
Lapp herders who had accompanied the reindeer from Norway. This operation
was doomed from the start and there was not even temporary success. The
reindeer were lost, the Lapps went home, forage was poor and the grazing
permit was cancelled in 1927. fhe experiment ended in total failure at
a cost of $200,000 (Scotter, 1970). |

The Hudson's Bay Company attributed the failure to a lack of feeding
- grounds and probably justifiabiy so; Stefansson blamed the herders.
Scot&er (1970) explained the probable natufe of events. Caribou and
reindeer have basically identical range requirements. However, the
animals have behavioural differences. Whereas caribou are free to graze
freely over vast areas, reindeer are confined through herding. Thus, if
lichens (winter feed) exist only in scattered pockets, pasture that can
support caribou will become useless for domesticated reindeer due to
.herding difficulties, as the reindeer will exhibit stronger roaming

tendencies than normal in order that they can find suitable food.

History of the Mackenzie Delta Experiment

In 19211 the Government of Canada acquired 50 reindeer from Grenfell
at St. Anthony. They were shipped across the Straits of Belle Isle,
freighted by rail to Edmonton, transported by wagon and horses and finally

trucked and canoed to Fort Smith, N.W.T. Throughout the trip, the herd



dwindled and was finally .reduced to one animal. At this point, the
Canadian Government decided to end the experiment and instructed the
herder to kill the sole-surviving reindeer. He did as instructed and
there was a steak barbecue in Fort Smith that night; those steaks are
reputed to have cost the government $286/pound. The drive lasﬁed five
years at a total cost of approximately $62,000. Billy McNeill was the-
hgrder, and the journe? is well documented (see Hedlin, 1961; Inglis,
1969) .

The report of the aforemenfioned Royal Commission was published in
1922, containing recommendations concerning muskox and reindeer. Some

of the more pertinent recommendations are as follows:

4. That small experimental reindeer herds be estab-
lished in a number of such localities as may,
after searching Departmental investigation, be
found most desirable in points of vegetation and
otherwise.

5. That in the selection of the localities for these
stations, the needs of the natives, in the matter
of food supply, be given the most careful considera-
tion.

6. That where suitable arrangements can be made, the
various missionary bodies be requested to co-oper-
ate in an earnest effort to ensure the success of
the undertaking, not only by influencing the natives
to protect the animals, but also by encouraging
them to learn how to handle and care for them, so
that, as in Alaska, they may become herders and
eventually owners of herds.

7. That at least one experienced Lapp deer-man should
be detailed to each herd, this being necessary,
not only to avoid mistakes in handling the deer,
but to ensure that the instruction given to the
natives is of a sound and practical character.

. . Altogether apart from the proposed introduction of
domestic reindeer the vast herds of wild CARIBOU which
undoubtedly still exist in the interior mainland areas,

20
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repeatedly referred to in this report, constitute a
valuable national asset, the importance of which, if
properly dealt with, can be enormously enhanced, and
your commissioners. therefore respectfully recommend:

11. That an earnest effort be made to ascertain as
soon and as closely as possible the numbers and
movements of the Barren Land Caribou, especially
those on the mainland and on the islands adjacent
thereto; as also the numbers and movements of
the caribou of other varieties, particularly
those in the Yukon Territory and in northern
British Columbia.

12. That a comprehensive survey be made of the vege-
tation and other conditions having a bearing on
the support of herbiverous animals in the inter-
ior area, with the object of securing information
as to the comparative value of the various dis-
tricts for grazing purposes; the extent of which
these natural pasture lands are now being used
by the caribou; the approximate numbers of ad-
ditional caribou or reindeer which might reason-
ably be expected to find sustenance in the dif-
ferent districts.

It will be obvious that in securing accurate and reliable
data on these points, the migratory habits of the caribou
and the length of time required to reproduce the reindeer
moss after it has been eaten down, will have to be closely
studied . . .

13. That special attention be given to the enforcement
of such regulations as will effectively prevent
the wasteful or useless slaughter of the wild cari-
bou, either by natives or others.

14. That an intelligent and systematic campaign be
inaugurated, having for its object the extermina-
tion of wolves, wolverinées and such other animals
as prey upon the caribou.

15. That at each of the Reindeer Experimental Stations,
the establishment of which is recommended herein,
provisions be made for the domestication, on intel~-
ligent lines, of such numbers of your wild caribou
as may be conveniently handled with the reindeer
herd.

The foregoing recommendations led to the establishment of the Macken-
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zie Delta Reindeer Operation. The underlying justification was similar to
the Alaskan situation: introduction of firearms had led to increased kil-
ling of caribou and depletion of caribou numbers, upon which the Eskimos
depended for food.

Porsild (1929) reported the initial action of the government: "In
May, 1926, I received instructions from the Director of the North West
Territories and Yukon Branch of the Department of the Interior for my
brother, Robert T. Porsild, and myself to investigate the reindeer graz-
ing situation in certain definea areas in the Northwest Territories."

Pofsild's approach to this assignment was to investigate the situa-
tion in Alaska. He then made surveys of the area north and east of Akla-
vik (including the Tuktoyaktuk peninsula) aﬁd an area north of Great Bear
Lake (Porsild, 1929).

Porsild's 1929 report was quickly acted upon by the government and
in the same year an agreement was made with Carl Lomen, "The Reindeer King
"of Alaska", to drive 3,000 reindeer l,éOO miles from western Alaska to the
east shore of the Mackenzie River Delta (Scotter, 1966).

Scotter (i966) referred to this reindeer journey as "a saga of humaﬁ
éndurance". Andy Bahr, a 60 year-old reindeer herder, was the leader of
the expedition which took five years to complete. Problems encountered
were similar in nature to those encounte?ed by Hugh Cole on his trek down
the northern peninsula of Newfoundland.

Two thousand, three hundred and eighty-two deer arrived at: their des-
tination and gave birth to 800 additional fawns a few weeks later. Only
10 percent of the herd made the whole journey, the remainder being born

on the trail (Scotter, 1966). The cost of the herd to the government was
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$195,000 on delivery (Dickie, 1968).

Porsild (1929) had concluded that the arctic coast and Eskimo Lake

regions of the Mackemzie District had a carrying capacity of 250,000
.reindeer. This estimate was later found to be extremely high and was re-
duced to a carrying capacity of 30,000 head (Scotter, 1970) on a range
one-third the size proposed by Porsild.

Initial success quickly followed the introduction of reindeer. The
herd increased in size, native people began to learn herding methods and
native-owned herds were establiéhed. By 1942 there were approximately
9,500 réindeer on the reserve (Scotter, 1970).

The 1950's, like the 1930's in Alaska, brought about a recession for
the reindeer industry in the Mackenzie Delta. Many of the reasons were
similar to the Alaskan story: loss of interest on behalf of native people,
alternative means of livelihood, predation, poaching, disease. The opera-
tion was>further complicated by having the decision-making body located
in Ottawa. Scotter (1970 suggested that the application of Lappish
close herding methods as opposed to semi-open range grazing also contribu-
ted to failure.

All herds were returned to the government by 1964. The government
was in a position of not really knowing what to do. Indications were that
the experiment had been a failure. Howevef, something had to be done with
the 7,000 remaining animals, and, as a stop-gap measure, the government
contracted management of the herd to various private individuals for the
period 1961 to 1968. Expenditure exceeded revenue in the ratio of 3:1,
and the herd size dw;ndled to 2,756 animals (Scotter, 1970).

In 1968 management of the operation was placed under the direct con-
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trol of the Canadian Wildlife SerVice\(C.W.S,). From 1968 to 1973,
scientific study of the herd was undertaken by C.W.S., and the size of
»hthe herd grew to 4,000 animals.

During my investigation of this operation, I got the impression that
the Canadian Wildlife Service wanted "out", and this is understandable as
domesticated reindeer are not wildlife in the true sense of the term.

In any event, the herd was scheduled to be sold in its entirety to
Silas Kangegana, an Eskimo resident of Tuktoyaktuk. He has worked with
the “reindeers" (as he calls them) for over 20 years, and indications are
that he may manage a successful operation.

Kangegana (pers. comm., 1974) estimates that there are approximately
8,000 reindeer in the herd now. He bases this figure on the government
figure of 4,000 animals plus 1,000 strays which he has rounded up plus

3,000 calves which he estimates were born in the spping.

Discussion

Reindeer husbandry in North America has had a rather inauspicious
history. In all cases but one, initial success has been followed by
‘failure. The question in the minds of many people is why reindeer hus-
bandry is so successful in the U.S.S.R. but a dismal failure in North
America.

This is a question which cannot be easily answered. The foregoing
histories provide the accepted reasons for failure of each of the individ-
ual experiments. It is readily evident that there is a common theme run-
ning through all of Fhem which I interpret as a socio-economic influence.

Socio-economic policies in North America are very different from those of



the U.S.S.R., the Kolkhozes (collective farms) and Sovkhozes (state farms)
of the U.S.S.R. having no true counterpart in North America. In fact,
~our closest equivalent to a Soviet Kolkhoz is a Hutterite farm colony.
Whereas it is contended that the absence of property rights in the U.S.S.R.
is a negative factor in evaluating the productivity of reindeer, the Sov-
khozes and Kolkhozes with attendant non-voluntary labour attributes are a
significant positive factor.

Another point worthy of gonsideration is the Soviet desire to become
self-sufficient in food production by exploiting all its regions for the
production of food. The boreal forest or taiga was the only region in
the U.S.S.R. without a domestic animal until the recent domestication of
the moose (Knorre, 1956).

North America is the world's largést food prdducer and consequently
does not feel pressured into maximizing food production to the same ex-
tent as the U.S.S.R. The economic viability of any operation is of
greatest concern to North Americans. Should reindeer meat become worth
- $5.00/pound as opposed to $0.60/pound, we could feel confident that our
vast northern tundra would be utilized to maximize the production of reindeer.

Biologically, reindeer husbandry is feasible in North America, as
the experiments have shown. Most operatiogs have failed for socio-economic

reasons.

Reindeer Husbandry as a Land Use for Northern Manitoba

Availability of Suitable Rangeland
Lichen woodlands are quite abundant and suitable for winter range.
Sedge meadows required for summer range appear to be rather sparsely dis-

tributed, although sufficient to support small herds. The most suitable
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and largest summer ranges exist in the Nofthwest Territories, north of
600. Most of the summer range in Manitoba is already occupied by caribou,
albeit at a reduced density. Spring range/fawning areas would have to
Tbe determined locally. Suitable areas exist, but the presence of lynx

may create a serious predator problem (see Bergerﬁd, 1971).

Feasibility

During the summer of 1974, two Soviet reindeer scientists, from
Noril'sk, Drs. Zabradin and Yakushkin,were the guests of the Government
of Manitoba in order that they could assist the government in a biological
evaluation of northern Manitoba with respect to the feasibility of raising
reindeer there.

The tentative conclusion is that it is biologically feasible to raise
reindeer in northern Manitoba, within certain limitations (Bossenmaier,

-

1974). These limitations are as follows:

1. Five or six hexrds could be raised.

2. The total number of animals would not be less than
800 to 1,000 head per herd.

3. The reindeer would be raised in the coastal zone
(see Figure 1).

4. Six herders would be required for each herd.

Furthermoxre, it is considered that these nﬁmbers of reindeer would have
no adverse effects on existing populations of caribou.

The obvious implication of herd size (eg., 800 to 1,000 animals) is
that the productivity of a unit will be insufficient to produce a reason-
able financial return for the individual herders (a relatively large

number). Equally important are the social implications. Herds would be
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- grazed at considerable distances from communities, creating disjunction
of family units. Such privation, coupled with the monotony of reindeer
herding, is not likely to be tolerated by native people for any prolonged
period.

Large herds, requiring the cooperation of the Government of the
Northwest Territories in the provision of summer range, are not considered.
Such operations would involve N.W.T. rangelands to a greater extent than
Manitoba rangelands. Furthermo;e, the following discussion could be
equally related to such considefations assuming the cooperation of the
N.W.T. Government.

In Manitoba we are faced with the predicament of a major reduction
in the wild caribou resource on which northérn native people were and
still are largely dependent. This factor, coupled with the desire to
increase the productivity and utilization of far northern resources for
the benefit of northern people, suggests that a reindeer industry could
prove a beneficial enterprise for northern Manitoba.

There are four approaches to considerations of establishing a rein-

deer operation in Manitoba:

1.  The economic approach;
2. The social values approach;
3. The biological approach;

4. An approach combining all three of the above.
1. The Economic Approach:

This is the only approach that can be accurately evaluated at this

1 . . . . . .
The details of the economic analysis are included in Appendix A.
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time. Cost/benefit analysis, on the basis of a Crown corporation reindeer
operation containing 1,000 head, conservatively indicates annual financial
losses in the region of $38,000 with a cost/benefit ratio of 0.69. Even
'these figures are optimistic in the sense that (1) they are based on a
production of 300 animals/1,000 head of reindeer, (2) the value of the
meat (in whole carcasses, not cut, wrapped or frozen) is estimated at
$1.00/pound and (3) considering the conditions under which the herders

are required to work, $6,000/annum/man is not considered to be overly
remunerative. ”

Modification on the input side (i.e., the herding) could favourably
influence the economics of reindeer husbandry. Consider that two families
choose to herd a group of 1,000 reindeer, rotating family’duties on a
monthly basis. With capital expenses being in proportion to the fore-
going, a net family income of $14,000 could result, provided the fore-
going production figure (300/1,000) was not reduced.

However, it must be stressed that these figures are based on average
Soviet production figures, a state of achievement unlikely to be equalled

in Manitoba for a considerable time.

2. The Social Values Approach:

This approach hinges very largely around the question "Would it be
better for those people to be out on the tundra herding reindeer rather
than subsisting on welfare in the settlement?" The immediate answer which
comes to mind is "Yes, of course it would!™ But, deeper consideration re-

veals a lot of questions which must be answered:

1. Effects of family disruption when the male is away
from home for two weeks or more at a time.
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2. The realization that the job of reindeer herder is
another form of government subsidy, differing from
welfare only in degree.

3. The effects of boredom and dullness normally associ-
ated with reindeer herding.

Obviously, these questions have no cut-and-dried, yes—-or-no answers.
Noi can they be accurately assessed numerically to enable a cost/benefit
analysis to be carried out. Consequently, any recommendation in this
regard would have to be strictly subjective and therefore is not offered.

Modification of the herdiné input to a family basis rather than em-
ployment of six individuals could relieve some of the foregoing problems.
FPamily disruption would be eliminated or at least substantially reduced,
income would be related directly to produétion and these factors should
reduce the problems of boredom and dullness to some degree. However,

herding on this basis presents its own unique problems:

1. Schooling for children would need some modification,
eg., boarding school or a more-flexible free-school
schedule.

2. Families may not wish to spend extended periods of
time on the tundra living under adverse conditions.

Reindeer-husbandry .requires a sustained commitment from the herder.
He must feel dedication to and responsibility for the herd, otherwise
large losses of animals will result.

My observations of native communities indicate that the people most-
suited to making such commitments to herding are already productively em-
ployed at other activities such as fishing and trapping. In this regard,
average production figures can be quite misleading as certain individuals
are making a good inéome from these resources, whereas others included in

fhe statistics are producing very little. Obviously, it is the individual
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who is already productive who would, in all probability, be most-suited
to making a sustained commitment to reindeer herding. Unfortunately,
reindeer herding offers this inaividual less remuneration than his cur-
rent activity, coupled with what appears to be a less desirable way-of-
life. Many of the "unemployed" individuals are unlikely to make suf-

ficient commitment to reindeer husbandry to make such activity productive.

3. The Biological Approach:

If reindeer are introduced to Manitoba, they will utilize caribou
rangelands which, in their current understocked state, can accomodate
reindeer. It is assumed that the reindeer herds will not come in contact
with the wild caribou populations. Theoretically this is possible, but
even with the best herding, there will be some straying albeit .perhaps

only one percent of the herd.

For the most part biologists do not approve éfeintroducing
reindeer. Their negative opinions do not centre on any particu-
lar aspect of the introduction, but rather on the basic ecological prin-~
ciple that the native caribou which have evolved in North America are most-
suited to that rangeland. Based on this premise, most discussion ranges
around the ethics or morality of introducing exotic species. Some
examples of this attitude - follow.

Hall (1963, cited in Scotter, 1970) stated quite categorically: "In-
troducing an exotic species is a destructive action resulting from the
ignorance of wellmeaning persons . . . Introducing exotic species of
vertebrates is unscientific, economically wasteful, politically short-sighted
and biologically wrong."

Harper (1955) with reference to reindeer .asks, "Would it not be the
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part of wisdom to exclude the inferior domesticated alien, with its dif-
ficult and generally unsuccessful culture in North America, and thereby
to give the wondertul wilta carfibou of the Barrens its best chance for

survival?"
Murie (1939, cited in Harper, 1955) says,

The greatest hazard to the caribou is the possible oc-
cupation of the range by man's agricultural activities.
The most serious danger is introduction of domesticated
reindeer on wild caribou range, for the wild herds must
be removed in order to make possible the safe herding
of the domestic animal. There is not room for both of
these animals on the same or closely adjacent ranges.

Harper (1955) forecasts the extinction of wild caribou:

Perhaps the worst threat of all to the caribou has been
the introduction of reindeer culture along the arctic
coast. This has resulted in interbreeding between the
wild caribou and their inferior domesticated relatives.
When and if this mixture extends to all the herds of
the Barren Grounds, the caribou may be written off

the record as a pure species; the animal will have be-
come extinct through dilution, as the biologists ex-
press it.

Harper (1955), referring to earlier reindeer introductions across
Canéda, says, "The persons responsible were doubtless inspired by high
humanitarian motives; but it is doubtful if they could have thoroughly
considered or foreseen the serious biological consequences of their ef~
forts."

Others are less dramatic and attempt to stall or avoid introductions
through postulating the potential of caribou. Rutherford et al. (1922),

in a report of a Royal Commission on reindeer and muskox, state:

Altogether apart from the proposed introduction of do-
mestic reindeer the vast herds of wild CARIBOU which
undoubtably still exist in the interior mainland area,
. . . constitute a valuable national asset, the im-
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portance of which, if properly dealt with, can be enor-
mously enhanced . . .

Scotter (1970) suggests that ". . . game ranching with caribou may
be ecologically and economically more feasible."

There is virtual unanimity among biologists that such introductions
are unwise, due to past experience with exotics in other parts of the
world.

Historically man has made some disastrous mistakes through introduc-
tions of exotic species, e.g., deer to New Zealand and rabbits to Australia.
Others argue that reindeer to North America also fall in this category.
However, in spite of the introduction of reindeer to the Mackenzie Delta,
the caribou population there has increased significantly albeit "genetical-
ly diluted@™ by reindeer. During the winter of 1973-74 the hunters of the
town of Aklavik (total population 742) killed approximately 1,000 caribou.
carl Lomen {the Reindeer King of Alaska) considered a cross between cari-
bou and reindeer to produce an animal superior to both (Rutherford et al.,
1922).

However, I believe that if all biologists voted on the subject of
the introduction of domestic reindeer, the majority would vote against
it. It can therefore, probably be concluded that, from the biologist's

viewpoint, the introduction of reindeer should not take place.

4. The Combined Approach:

Throughout the global circumpolar zone, reindeer husbandry offers
the herder monotony, privations, exposure to adverse conditions and poor

renumeration for his services. Unfortunately the herding intensity recom-

v
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mended cannot be reduced without significant herd losses being incurred,
as previous experiments have indicated. At this point in time, a rein-
deer husbandry operation in northern Manitoba could be expected to pro-

vide the following without incurring “"serious" financial losses:

1. Purposeful employment albeit for less than the
minimum wage ;

2. Locally produced, high-quality meatl (30,000
pounds/1,000 reindeer herded) ;

3. Utilization of northern rangelands which cur-
rently are unused and show little potential for
other uses, barring the restoration of caribou

numbers ;

A lifestyle which few would care to endure solely
for the renumeration which would be received;

5. A reduction in welfare payments to certain com-
munities .

The foregoing points do not indicate that any great overall bhenefits
would accrue to the people of northern Manitoba through the introduction
of reindeer.

On an international basis, the reindeer industry is experiencing dif-
ficulties, both social and/or economic. It would be presumptuous to as-
sume that a Manitoba-based industry could avoid these problems.

In summary, it appears that reindeer husbandry cannot compete with
the relatively cheaply priced beef of more southern climes. The reindeer
industry is highly labour-intensive and increased labour costs appear to
be squeezing the industry out of competitive capability in the 20th cen-

tury economy.

]The value of the meat is the wage basis for the herders, so the meat
is not an additional financial benefit.



However, should the people of northern Manitoba desire to establish
a subsistence low-key economy based on the renewable resources of the
area, reindeer husbandry offers a potential which could scarcely be
equalled by the restoration of caribou to their former high populations.

Throughout the circumpolar world, reindeer husbandry is the most
economically and ecologically viable utilization of tundra rangelands;
it is the most renewable (and therefore the most productive) utilization
of the resource that man has developed. But, due to the low tundra pro-
ductivity, reindeer cannot be expected to produce comparably with cattle.
This fact is borne out by the subsidy paid to reindeer owners in Scandi-
navia (Helle, 1966) and by the suggestion of Scotter (1970) that "develop-
ment of a luxury market for reindeer meat should be encouraged." A
"luxury market" represents an artifically inflated price for a small
volume of production, in effect a subsidy.

Therefore, although it is biologically feasible to raise reindeer in
northern Manitoba, the economics, social deprivations and biologist's
viewpoint on reindeer husbandry make it undesirable to encourage estab-

lishment of such an enterprise at this time.

Problems Which Must be Borne in Mind When Considering
Domesticated Reindeer Husbandry in Northern Manitoba

Reindeer will utilize present and/or potential caribou (native
barren-ground and woodland) rangeland. Straying reindeer eventually would
interbreed with native caribou, as has happened in the Mackenzie Delta.
Parasites present in reindeer may not be present in caribou. These para-
sites (which presumably cause no problems in reindeer) could conceivably

be deleterious to caribou. Research would be required to clarify this
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aspect. The reverse is also true.

Lichens in the global boreal regions, due to their longevity and
methods of collecting airborne food particles, accumulate a rather high
content of radiocactivity. This radioactivity is, in turn, deposited and
accumulates in caribou/reindeer flesh or bones, depending on the type of
radiation (Pruitt, 1962). The degree of such contamination in northern
Manitoba should be investigated before the caribou/reindeer intake of the
northern people is greatly increased.

In the case of several past failures to successfully herd reindeerx
in North America, the major reason for lack of success is considered to

be that the native people were not interested in reindeer herding due to

the monotony of the lifestyle.



MOOSE HUSBANDRY

The Domestication of Moose

An experimental moose domestication farm was established in the
Pechora-Ilych Forest Reserve of the U.S.S.R. in 1949 (XKnorre, 1956, 1873;
Kozhukhov, 1973; Yazan and Knorre, 1964). To date, this has been the
most serious effort made to domesticate moose; several other attempts and
experiments have been conducted and have met with partial success (Knorre,
1956, 1973). Moose were kept and bred in captivity in Michigan during
the late-1930's and early-1940's (Kellum, 1941), and extremely tame moose
have been raised in Alberta (Smeeton, 1974).

The Pechora-Ilych moose farm was established to solve the following

problems (Knorre, 1973):

1. To study the biological peculiarities of moose and
to develop adequate diets and rations, as well as
a system of maintenance and of economic exploitation
of the domesticated moose;

2. To produce a herd of domesticated moose comprising
20-30 head;

3. To study the vitality and reproduction of moose in
captivity; and

4. To study the various possibilities of economic ex-
ploitation of moose.

Knorre (1973) reported that, by 1969, the experimental farm had success-—
fully solved all of these problems, and a herd of domestic moose had been

created. Currently, these animals reproduce normally and are exploited as

37
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a source of meat, milk and as draught animals. The herd consists of ani-
mals of four domestic generations, some of which are 18 years old (Knorre,
1973). Since its establishment in 1949, the farm has obtained and reared

174 moose. ‘The "fate" of these animals was listed by Kozhukhov (1973)

as follows:

Number of Percent of
Moose Total Numbexr
Died of traumas 5 2.9
Died from different diseases 14 8.0
Died of food poisoning 5 2.9
Sacrificed in the cause of
experimentation 2 .1
Killed by predators 17 9.5
Killed by poachers _ 16 9.2
Disappeared on free pastures 30 17.1
Forced to be slaughtered 5 2.9
Slaughtered as animals not fit
for breeding 30 17.1
Frozen to death in winter ' 5 2.9
Handed over to other organizations 27 15.5
Present in early May 1969 19 10.9
1
Total 174 100.0

Recent publications (Knorre, 1973; Mikhailov, 1973; Kozhukov, 1973)
indicate that the Soviets consider this new domestic animal to have high
potential for maximizing production of meat and milk and as a means of
transportation in the taiga zone. Hdwever, to my knowledge, commercial

moose farms have yet to be started.

The logistics of moose farming are rather different from those of

other domestic animals in many ways, largely due to the fact that it is

lThere appears to be a typographical error in the original Soviet
publication as these figures total 175.
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a newly domesticated animal, and it is a boreal browser, requiring a
relatively large area for sustenance and thus creating difficulties as
far as application of traditional herding methods are concerned.

The moose, in its natural state, is a solitary rather than gregarious
animal. However, the Soviets have found that this behavioural charactexr-
istic can be modified and that, through training, moose will browse in
groups (Knorre, 1956). The obvious effects of such group browsing are
beneficial in the sense that the herder can care for them more easily,
but problems are created with the quick depletion of the browse resources.
In simplistic terms, only so manv moose can be raised per square mile and, if
they are raised in groups, they must be moved regularly from one pasture
to anothe&. Obvioqsly, as group size increases, the time spent on any
given pasture will have to be decreased accordingly. The Soviet litera-
ture to date does not appear to have quantified the maximum carrying capa-
city which can be expected. This capacity will, of course, vary, debending
on the quality of the habitat relative to the requirements of moose.

The procedure for domestication of moose in the Soviet Union appears
to have been as follows. Initially, wild calves were captured and hand-
reared on cow's milk. These calves reached maturity and subsequently bred,
the resultant calves being taken from the mothering cow moose which, in
turn, were milked manually. This milk was then fed to the calves by the
herders. This method of calf rearing increases contact between moose and
man, thus enhancing the domestication process. At a certain'stage cf matur-

ity, some moose were free-pastured in the open forest for varying times.

1 . .
The particular stage of maturity seems to vary from male to female
moose, and the precise ages are not stated in the literature.
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At these times, they were not herded and were subject to predation, poa-
ching and straying. Instances are quoted §f moose leaving the farm in
the spring and returning prior to the fall rut fcr many successive years.
The fall return enables selective mating to be carried out. In spring,
the cows calve on the farm, and another annual cycle begins.

Moose were trained as draught and pack animals, and éncouraging results
were obtained. The boreal forest and winter snow form no serious barrier
to moose movement, and suitable browse for food is naturally available in
most areas enroute. Some of these draught animals have been used success-
fully in the hunting of wild moose. The domestic moose facilitates ap-
proaching the wild moose, and, when in range, the domestic moose is not
spooked by the ensuing gunfire. The domestic moose is then used as a
beast of burden to carry the wild moose carcasses out of the woods.

The domestication process obviously alters the natural behavioural

patterns of moose. Knorre (1974) exemplifies some aspects of behavioural

change:

The birth of a calf to a milkmoose occurred in the barn
or in the yard of the moose farm. The newborn calf was
taken from its mother immediately after birth and was
bottle fed using its mother's milk. As a result of this
change in the mother-calf relationship, after ten days
the mother lost her innate instinct and did not allow
the calf near her, eventually refusing to nurse it.
Evidently, the maternal instinct of the milkmoose is
transferred to the person who milks her: she becomes
very attached to the latter so that at the established
milking hours, she will, of her own accord, come in from
free-pasture to the farm in order to be milked as if she
were giving milk to her own calf. The following inci-
dent illustrates this situation: When the third calf of
the domesticated milkmoose 'Maika' was born, it was de-
cided to leave the calf with its mother for the filming
of several scenes for an art film entitled 'Story of the
forest giant'. However, after calving, Maika did not
behave normally toward her calf: she did not begin to
lick it, did not try to feed it, did not pay any attention
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to it and pushed it away and walked off from it to stand
in the opposite corner of the pen which had been special-
1y constructed for the film production. When the some-
what dried and strengthened calf managed with effort to
approach its mother and moved as if to nurse, Maika sud-
denly began to strike at it with her front feet. The
moose farm workers who were present rushed into the pen
and carried the calf out, but Maika had struck the calf
seriously and after several hours it died. After this,
the woman who had been assigned to milk Maika the pre-
vious year, approached the pen and the moose immediately
ran to her with soft cries and tried to lick hexr face
and arms through the fence. Then the woman entered the
pen and began to milk Maika, who was continuing to ex-
press her maternal tenderness and attachment to her. It
is still surprising, however, how quickly and completely
the established reflex of innate maternal instinct was
elicited with the aid of a human being.

such behavioural changes constitute the difference between wild and do-
mesticated moose.
The Soviets consider that a domestic moose resource is more benefi-

cial than a rescurce of wild moose for the following reasons:

1. For use as draught animals;

2. Enhanced meat production relative to hunting wild
moose due to:

a. Castration of selected males leading to
increased weight;

b. Absence of wounding loss as is the case
in hunting wild moose;

3. Production of milk; moose milk is similar to the
cream of the milk of domestic cattle.

The major question arising concerning the domestication of moose is
whether the increased meat production and other benefits warrant the in-
creased input and influence of man required for this benefit. This is an
aspect which is difficult to quantify due to a lack of data regarding the

cost (monetary, social, and so on) of successfully hunting a wild moose
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versus raising a domesticated moose.

The Feasibility of Moose Husbandry in Manitoba

Because of the ecological adaptations of moose as browsing animals,
their range requirements are large. It is suggested that 10 moose/square mile
would be the maximum carrying capacity of good moose range. Thus, for an opera-
tion of any economic proportion to be established, the range required would be
vast, demanding a minimum of 20 square miles for a herd of 200 moose; one
section of that range would support the entire herd (200) for two weeks on
the same basis. This high densi.y (relative to densities in natural eco-

systems) can be expected for the following reasons:

1. Supplemental feed would be supplied.

2. Efforts would be made to maintain the range in
prime moose habitat condition through one or
more of the following means: controlled burning,
scarification, fertilization and/or seeding.

3. Perhaps unfavourable snow conditions can also
be manipulated to some extent by a process simi-
lar to scarification.

The economics of moose husbandry are purely conjectural, but, work-
ing from ten basic assumptions which require experimental confirmation,
hypothetical estimates can be made. The ten assumptions are:

1. North American mocse can be domesticated.

2. Two herders can handle an operation containing ap-
proximately 200 breeding moose, covering a 20 square

mile area, without the use of aircraft.

3. Meat from moose calves is valued at $1.00/pound;
older animals are valued at less.

4., Hides from calves and adults are valued at $40.00
each.




43

5. fThe habitat, with intensive management, can support
10 moose/ sguare mile.

6. Calves at the age of nine months will yield 200 pounds
of meat on the average.

7. The age/sex distributions outlined can be achieved.

8. Ninety percent of the females over three years of age
will produce one calf/annum on the average.

9. A male:female ratio of 1:10 will be adequate to achieve
points 7 and 8 above.

10. Predation and other losses will be minimal and in no
case exceed 10 percent of the population.

A model of the domestic population is postulated in Figure 2, and the
age/sex distribution of an hypothetical population of 200 domestic moose
is illustrated in Figure 3. The areas of the rectangles in Figure 2 are
approximately proportional.

Indications (hypothetical as they may be) are that a population of
domestic moose, numbering in excess of 200 animals, could constitute an
economically viéble operation (see Appendices B and c).

Assuming that it is both biologically and economically feasible to
raise domestic moose, the only major considerations 1eft are social. The:
social implications of looking after domestic moose do not present the
same monotony and privations as reindeer herding, as they would be free-
pastured in close proximity to a seftlement. The greatest social conflict
foreseen with regard to ﬁoose domestication is that the community (or a
few individuals within the community) will not accept curtailment of their
hunting privilége on the moose pasture and could cause the operation to
close down before it has.even started. Domestic moose would provide an
easy target (similar to domestic cattle), especially during winter when

visibility on the pasture would be greatly increased due to the loss
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of leaves by deciduous trees. BAny hunting activity directed toward the
semi~tame or tame moose would have a serious detrimental effect on the future
domestication of mcose by promoting the fear of man in the animals.

In spite of this problem, it is considered that moose may offer
sufficient positive potential to warrant establishment of an experimental
moose farm. The goals of such a farm should include clarification of the
former assumptions to as great an extent as possible and resolution of the
question asking whether domestication is a viable alternative to hunting as a
meat-producing activity. How the recreational aspects of hunting rate among
nat .ve people is also a factor which should be considered. Factors such
as prestige, comradeship and so on may be of high importance.

The labour input required for moose domestication is not highly in-
tensive and consists primarily of occasional round-ups and supplemental
feedings in order to maintain human-moose contact and thus domestication
(analogous to feeding sugar lumps to a horse). Any hunting or harassment
of the domestic herd will produce an adverse and possibly irreversible
effect. Other "herding" (this term is used loosely) duties include some
protection of the herd from pfedators. Through domestication and conse-
quent contact with domestic dogs, domesticated moose lose their fear of
canine predators, allowing them to approach and thus domestic moose are
more susceptible to being killed (Knorre, 1974). Of major concern here is
the protection of calves from wolf predation. Wolf control (through trap-
ping) within the area might also provide a financial bonus to the indiv-

idual controller, provided such activity did not conflict excessively with

other essential time~consuming tasks.
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As stated earlier, comparison of labour input required to produce a
given number of moose through hunting as opposed to domestication of the
animals is impossilkle éo make at this time due to lack of data. However,
it can be surmised that the input required to successfully hunt moose
must be quite high, otherwise the number of moose killed in and around
northern communities would be much higher than it is. Incidental expen-
ses (eg., motor toboggans, gas and so on) are not expected to vary great-
1y with regard to hunting versus raising domesticated moose.

It could be argued that domesticating moose represents an advance
from a hunting and gathering activity to an agricultural one and is there-
fore potentially beneficial. Conversely, it could be interpreted as pro-
moting work for work's sake, with little accrued benefit. The distinct
lack of data with regard to moose domestication makes an accurate estimate
of its potential impossible to predict. However, the foregoing ten as-
sumptions provide a relatively solid framework when compared to the data
regarding the activity of moose hunting. The ten assumptions can be
quantified through experimentation. Hunting activity (including comrade-
ship, prestige, recreational benefits, cultural identity) cannot be so
readily quantified.

With a lack of data regarding the economics of hunting versus domes-
tication, no conclusion can be reached on economic grounds, yet obviously
this aspect is important in the promotion of moose :domestication.

It could be argued that the superficial evidence of potential bene-
fits presented from available information does not indicate that moose
domestication offers sufficient potential for the improvement of socic-

economic conditions of northern communities to warrant an experiment on
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moose domestication or an evaluation of moose hunting economics.

Conversely, it could be argued that, in order to establish whether
moose farming would be beneficiél to northern communities, an experiment
on moose domestication must be conducted and the economics of moose

hunting must be ascertained for comparison purposes.



MUSKOX HUSBANDRY

The Domestication of Muskox

The establishment of domesticated herds of muskox in North America
has become a relatively common occurrence over the last 20 years. However,
the idea of domesticating muskox is by no means new, being officially re-
commended by Rutherford et al. (1922) in a Royal Commission report on
reindeer and muskox industries in arctic and subarctic regions. The Com-

mission saw the domestication potential quite clearly, stating:

There is ample proof that the young muskox can be readily
domesticated, the evidence showing that when cows having
young calves are killed, the calves show no fear of man
and are easily led away, or will often follow without
being led. In many cases they have been taken on board
ship and have become pets, . . . In the matter of do-
mestication, your commissioners would recommend that a
station be established at some carefully chosen, suitable
point in the northern islands, and that a small staff of
intelligent and competent men be charged with the task of
capturing a number of the younger animals, these to be
kept under reasonable and proper restraint until they be-
come familiar with and friendly to human beings.

However, in 1922 muskox were seen primarily as meat rather than wool
producers: "The flesh of muskox is very nutritious and palatable, comparing
most favourably with beef, though more tender and luscious" (Rutherfoxrd
et al., 1922). From the fur standpoint, the skins of muskox were con-
sidered to be of little value. At that time, the wool was considered to

be problematical, due to its mixing with the coarser hair of the outer

49
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coat during shedding. Feelings at that time were that manual removal of
the wool would have an adverse effect on the animals, as a muskox from
which the wool had been combed (in New York Zoological Gardens) died some
three weeks later from pneumonia. Thus, manual removal was not recom-—
mended.

In any event, regardless of the prime purpose of the proposed do-
mestication, the Canada Department of the Interior declined to act on
the recommendations of Rutherford and colleagues with respect to muskox,
and the question appears to have received no further attention until 1953,
when the current wave of muskox domestication commenced.

Incongrously, the first attempt to domesticate muskox was made in

1984 in Vermont by John Teal, a university professor. Although he ex-

perienced a reasonably high degree of success, the warm climate presented
problems. Porcupines, avoided by horses and cattle, greatly attracted
the muskox due to their insatiable curiousity. Unfortunately, many of
these encounters resulted in infections leading to death of the muskox.
Other problenms included various types of internal parasites, none of
which occur in the Arctic, and the effect of summer heat on the calves,
in whom sweat glands do not develop until later in life (Bruemmer, 1970).
However, Teal had no intention of raising muskox on a permanent
basis in southern latitudes, and he decided to move his operation to
Alaska. It appears that consideration had been given at one time to
establishing the herd at Churchill, Manitoba, but, because of university
facilities at Fairbanks, Teal decided to move to‘Alaska (Craig, 1973).
Funded by the W. XK. xellogg Foundation in cooperation with the Uni-

versity of Alaska, 10 male and 24 female calves were captured on Nunivak
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Island in 1964 and 1965. Breeding began in 1966, and by 1970 the hexd
numbered 78 animals (Wilkinson, 1971).

In 1967 a similar operation was started at O0ld Fort Chimo in Quebec
through the capture of 3 male and 12 female calves on Ellesmere Island.
In the following five years, 17 calves were born, and scientists reported
that the herd had adapted well to captivity (Bloomfield, 1973). Reports,
however, indicate that the experiment is not as successful as previously
indicated (King, pers. comm., 1974).l It is suggested that the climate
of Ungava may be too damp for muskox as they require a cold, dry climate
(pers. comm., Pruitt, 1974).

Norway also has a domesticated muskox farm based on 25 calves (10
male and 15 female) captured in eastern Greenland in 1969.

During the summer of 1974, muskox calves were supplied to the
U.S.S.R. by the Canadian Government (Anonymous, 1974a).

Wilkinson (1971) considers that the future of muskox farming seems

- good, depending on the success of integrating new skills (farming and
~ garment production) with the socio-economic framework of native people.
The logistics of muskox domestication vary little. Calves are cap-
tured before they attain five months of age. These calves are readily
tamed and soon become accustomed to the attentions of man. When the
calves reach maturity, they breed. Normally (in their wild state) muskox
only calve every second year. However, Teal found that, through weaning
the calves before the fall rut, the adult females will produce annually.

Obviously, this procedure greatly speeds up the buiiding of a commercial

lA recent discussion indicates that the operation is again (or still)
showing a high success rate (Folinsbee, pers. comm., 1975} .
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herd. Wilkinson (1971) reported that few females fail to conceive.

Calving may occur at any time; most frequently, it occurs during
early-morning or late-evening. Herdsmen are kept on duty in case of ac-
cidents or complications. Calves can stand within 20 to 30 minutes of
birth, suckle 10 to 15 minutes later and, within twq hours, most calves
can walk and even run steadily for shqrt distances. The sex ratio of
calves born in Alaska strongly favours females: 45 females:29 males.
Calf mortality is low (Wilkinson, 13971).

Thus, with annual calf production, a high ratio of female to male
calves and a low calf mortality, herds can guickly be built up. Twinning,
however, has not been observed.

All calves’are dehorned surgically in order to protect hexdsmen and
animals alike. Horns do not grow again, once removed (Wilkinson, 1971).

It is conceivable that, in the future, naturally polled animals can be

bred.

The Feasibility of Muskox Husbandry in Manitoba

The muskox 1is a sedentary tundra animal. The sedentary aspect of
its behaviour is highly significant as it means that the herding require-
ments are minimal, amounting to scarcely more than occasional (weekly or
less) inspection, spring round-up to collect the underfur (giviut) and
fall round-up to control breeding. |

However, there is little tundra within the confines of Manitoba
boundaries, and our bnly community located on the tundra is éhurchill.
Churchill has been suggested by many as a suitable location for domesti-

cated muskox as they used to roam there in earlier times (Hearne, 1911).



Howaver, Pruitt (pers. comm., 1974) states that muskox reguire a cold,
dry climate. The Churchill region is, therefore, unsuitable because of its
relatively damp climate. This factor may be crucial and severely limiting.
It is possibie that the natural occurrence of muskox in the Churchill region,
as reported by Hearne in the eighteenth century (Hearne, 1911) , was because
of the animals being forced into marginal habitat through high population
densities in their prime habitat.

Nonetheless, the concept of raising domesticated muskox in the Chur-
chill region is worth examining in view of the many advantages of the
area and the consequent benefits.that would accrue to it. The population
of Churchill is approximately 3,000 people. Most are of either Chipewyan,
Cree or Eskimo descent. The economy of these people is, to say the
least, depressed and greatly in need of improvement. Herding muskox
would provide some employment without requiring adaptation to a nomadic
lifestyle as in the case of reindeer herding. Wool collection would also
provide seasonal employment for men and women. Muskox are reported to
become so tame that even young children can pluck the wool from them.

A major economic benefit would be derived from the knitting of the giviut
into garments. This part of the industry could be carried out within

the homes of the people. In Alaska the knitter is paid $25.00/square foot
{King, pers. coma. , 1974) .

One advantage of the Churchill region is the presence of a rail link
to the agricultural zone of the province. Supplemental feed in the form
of hay could be readily transported to Churchill, if deemed necessary.

The giviut industry would depend largely -on a southern market.

Tourists buy giviut products because of their northern flavour. The ex-
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port of these products to high-fashion centres such as Paris, New York,
London and Montreal is dependent on a similar appeal.

The establishment of a giviut industry in Churchill would have two-
fold benefits, if successful. It would enhance the attraction of the
region as a nature tourist resort, and the tourists would add to the
existing market for giviut products.

It must be realized that domestication of muskox in the Churchill
area would not create an economic boom. The giviut industry, being
"cottage-based", will provide some supplemental income to many native
people. This income may range un to $2,000/annum or more, depending on
how the retailing of products is carried out. Obviously, if incorporated
with a large tourist trade, the income could be substantially increased,
relative to the income which could be derived through export of large
quantities of raw materials or finished products.

The great appeal of giviut products is that they weigh only about
one-fifth the weight of the same product made from sheep wool | Small
scarves retail for about $60.00 each.

With most ventures, there are drawbacks and doubts, and the muskox
industry is no exception. The industry caters to a small, elitist
market; muskox products are a novelty, and the whims of the market may
change. Today northern products are very popular; tomorrow the situation
may be different. The merket may be too small to accomcdate products
from Alaska, Quebec, Northwest Territories and Manitoba.

However, on the basis of current information, the potential seems to
exist for benefitting native people through muskox domestication. Certain

parameters, e.g., the dampness of the region and more detailed economic
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analysis, should be investigated before attempts are made to establish the
industry. Details on the build-up of a muskox herd and the production of

giviut appear in Appendix D.



DISCUSSION

In the case of earlier efforts to establish reindeer husbandry in
North America, the prompting factors were based on improving socio-economic
conditions of northern native people. In simplistic terms, domesticated
reindeer were offered as a substitute for dwindling caribou herds. Today,
low caribou populations are stimulating similar considerations in Manitoba
(Mowat, 1976).

In spite of southern subsidies of one type or another, the native
people of northern Manitoba are still largely dependent on wild game for
food. When game is scarce, protein intake is greatly reduced, resulting
in dietary deficiencies. Implications of such deficiencies have suggested
correlations with alcoholism and other pathologies associated with the
culture of poverty. Evidence of this correlation is provided by McLeod

and Clarke (1974) in a paper on alcoholism and native people. They state:

1
Abram Hoffer, a Saskatoon psychiatrist with a background
in biochemistry, has helped pioneer a hypothesis that mal-

nutrition and vitamin deficiency can contribute to emotion-
al disturbances. In addition to the standard list of dis-

orders such as ulcers, heart and blood pressure problems,
rashes, and so on, he focuses on hypoglycemia and sub-clini-
cal pellagra. Hypoglycemia may be considered as an expla-
nation of alcohol abuse among native people.

lHoffer, Abram and Osmond Humphrey. 1960. The Chemical Basis of
Clinical Psychiatry. Springfield, Illinois, Charles C. Thomas.
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Hypoglycemia is a condition of low blood sugar and is estimated to
exist in millions of people in North America. The most common cause of
this condition is stress from physical, emotional, nutritional and/or
chemical sources. Its treatment includes a high protein diet and elimi-
nation of sugar and starch intake as well as the removal of the stressor
from the individual's physical or social environment. Hypoglycemia is
suggested to be the major physical basis of alccholism. The craving for
alcohol is, in large part, the reaction of the body to its low sugar con-
dition. It is also stated (McLeod and Clarke, 1974) that most hative
people have hypoglycemia. Therefore, although obviously not the entire

solution, dietary deficiencies contribute largely to northern native

problems.

Although these correlations have been scientifically identified only
in recent years, dietary deficiences and consequent malnutrition have been
recognized as causes of disease of one type or another for a very long
time. Wilfred Grenfell, doctor and medical missionary, discovered that
one out of every three deaths on the north coast of Newfoundland and
Labrador was caused by tuberculosis (ca 1900). Furthermore, one out of
three babies died before reaching the age of one year (Hewitt, 1921).
These events prompted Grenfell to turn his attention to the introduction
of reindeer to improve the diet of the people; for all practical purposes,
the keeping of traditional domestic animals (goats, sheep, pigs) was out
of the question. Unfortunately, the benefits which could have been ob-
tained from reindeer were not realized by the Newfoundlanders, and the

introduction failed.

The reliability of hunting as a food-producing activity has always
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been precarious. Times of feast, coupled with times of famine, are com-
mon features of societies based on a hunting economy. Even during periods
of large caribou populations, the migratory routes often varied from year
to year, and consequently, as far as a particular band of natives was
concerned, the caribou did not come at all (see Mowat, 1952). Banfield
{1954) gualified this phenomenon through scientific study and concluded

". . . The herds do not return each winter to the same areas. Usually a
herd returns for several successive winters to the same locality, then
abandons this area and spends several winters in an area fifty to several
hurdred miles away."

Declining numbers made caribou movements even less predictable, re-
sulting in local starvation which reached dramatic proportion between
1945 and 1955 when caribou populations plummeted (McTaggart Cowan, 1969).

Hewitt (1921) summarized the role of native people in the ecology of
North America prior to European settlement as follows: "In his primitive
state he was merely a unit in that balance of nature that is so marvel-
lously adjusted that while the abundance of species of animals rises and
falls, extermination does not follow the preying of one species of animal
upon another.”

The wasteful disrespect for the caribou resource in the early 1950's

was exemplified by Harper (1955):

Almost everywhere the animal slaughter is both excessive
and wasteful. Few inhabitants of the North, whether
native or white, stay their hands while caribou are pre-
sent and ammunition is available. There is undue reliance
on a continuation of past abundance and an indifference to
the welfare or rights of posterity . . . The average
trapper of the barren grounds apparently aims at killing
annually at least 100 caribou. Only a small portion is
required to feed himself and his family. The rest is
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designed for use as fox bait and dog food . . . If the
season turns out to be a particularly poor one for Arctic
Foxes, the trapper may abandon his trap-line for that
wintex, and dozens or scores of caribou will have been
sacrificed in vain.

The wildlife of northern Manitoba was probably never in sufficient
abundance to guarantee support of the native population; the likelihood
of famine always existed, and it sometimes prevailed. In fact, the wild-
life resources on which the native people survived were only sufficient
to preserve the race, the survival of individual populations or bands
being for the most part insecure. It is likely that both human and
wildlife populations fluctuated in synchrony. A large populat.on of
caribou could cause the build up of a large human population, which in
turn could lead to the demise of the caribou population and consequent
starvation for much of the human population and so on in a cyclic pattern.
Parker (1972) tends to support this hypothesis, stating: "Barren ground
caribou populations appear to fluctuate continually in total numbers.”

In actuality, conservation of resources was, in effect, due to the lack
of man's ability to overharvest continually;

Today, however, times of famine are no longer acceptable, and subsidy
of native communities in order to preserve the "hunting economy"” have be-
come widespread. The "hunting economy”, therefore, no longer exists in
reality. Through subsidy, we are attempting to preserve a culture, but
we are, in effect, creating a non-viable entity in a bastardized version
of an earlier culture. The absolute necessity of hunting success has been
removed, thus placing the northern native hunter in a similar category to
the southern sport hunter where hunting success, though desirable, is not

essential for suxvival.
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There is much concern regarding the loss of the culture of northern
people. Perhaps this concern is largely unjustified and unrealistic as
culture is not static but continually evolving. The culture of the
northern native people has changed greatly since the coming of the Euxo-
pean. Regrettable as this may or may not be, the change is irreversible.
The native people still cling to the most desirable characteristics of
their culture, and hunting is a prominent feature of these. There are
still many hunters, but there is no longer a "hunting economy", nor is
there a culture based on hunting. Furthermore, due to the degree of in-
terrelationship between caribou ¢nd northern native cultures (the caribou-
eating Chipewyan in particular), decimation of caribou has meant a funda~
mental modification of culture so profound as to make the culture of pre-
European contact virtually extinct.

Nonetheless, there is a culture centred largely on hunting and trap-
ping, be these activities for sustenance, income, recreation or "fun".
Domestication of indigenous species or introduction of domesticated exo-
tics, if accepted by native people, offers further cultural modification,
leading to an even greater removal from the pre-European contact culture
of native people. The desirability of so directing cultural change from
outside the culture undergoing modification is highly questionable. Ideally,
such impetus should come from within the culture., However, due to the
technological superiority of the European culture and consequent superiority
complex, the European culture has accepted the responsibility of directing
cultural evolution towards increased exploitation of resources, increased
consumerism and towards increased modification and consequent degradation

of the global environment. Obviously, due to various restraints, this
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topic will not be discussed at length in this study. Suffice to say that
man's "state of well-being" is a direct function of his environment.
Environmental modifiéétion changes the state, which reflects well-being.
The ultimate in well-being, therefore, is a fantasy, and this is the
"state of well-being" sought by Euro-North American society and presumed
to be sought by the native population.

Tt is a commonliy believed theory of cultural evolution that modern
man evolved from a hunting and gathering society through some form of
herding and consequent animal domestication to an agricultural society.
Eur pean culture went on to an industrial society, and today our society
is commonly known as a post-industrial society. Whether or not all of
these steps have to be or should be taken by the native people is con-
jecture. To date, we have largely attempted to by-pass these steps and
to bring the native people into our post-industrial, wage-earning society
in one theoretically smooth step. In reality, efforts in this direction
have been only piecemeal gestures, i.e., "We'll put $10.00 in your pocket
for furs", with the underlying knowledge that those same furs will pro-
duce $20.00 on the open market. Since the early days of the fur trade,
things have changed to some extent, but largely only in degree. Furs,
fish and lumber all provide greater economic return to southern business-—
men than they do to the northern native producer. He is penalized for
freighting costs when shipping his produce to the southern market and
penalized again when southern products are shipped north for native con-
sumption.

To maintain (or achieve) economic viability (in southern terms),

northern Manitoba would necd to be extremely highly productive, which it
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is net. Northern regions, due to their relatively meagre budget of solar
energy, are lands of low biological productivity. In effect, there exists
a slim resource pase capable of sustaining a very low-key economy, such as
the hunting economy which existed there before the European came. Thus,

a southern type {(high-key) economy based on renewable resources cannot
exist in the north without extensive subsidy. Boom-and-bust economies

can result from exploitation of non-renewable resources, but even this
option does not exist for much of northern Manitoba.

It would greatly assist the economy of northern communities if ef-
forts were directed towards increasing the self-sufficiency of those
communities. Any amount of food production would enhance the economy.
Much effort can be made in this direction through hunting, fishing, her-
ding, greenhousing and gardening. Hunting is currently the major red meat
producing activity. In the 1972-73 caribou hunting season at Fond du Lac
in northern Saskatchewan, approximately $16,000 was invested in equip-
ment, fuel and air charters for a return of 1,081 caribou (Muller-Wille,
1974} . Figures are rough, but Muller-Wille estimates that the cost of
caribou meat was approximately $0.40/kg. If we consider that 30 percent of the
meat was fed to sled dogs (used for hunting), the cost of meat for human
consumption appreoximates $0.50/kg. Even if we consider the labour input
(34 men put in 72 hunting trips out of Fond du Lac, amounting to 445
workdays in this bush), and valuing labour input at $40/man-day, the pro-
duction cost of one kg of meat approximates only $1.20, or roughly
$60/caribou. MacPherson (1968) wrote ". . . the value of a single car-
cass in the remcte settlements of the region (Hudson Bay), based on its

replacement value in food and clothing, might be as much as two hundred
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dollars." Incidentally, a hind quarter of caribou will sell for $5.00 in
Fond du Lac (Muller-Wille, 1974). Muller-Wille concludes that the need
for caribou for subsistence and the need for money for the new economic
situation are, at the moment, incompatible. BActually, it is difficult to
see how they can ever be compatible. Furthermore, perhaps we should
seriously question any contrivances with such aims.

Fundamentally basic to the entire issue is the loss of conservation
practice by native people. Prior to European contact, the native people
were forced, through limited technology, to practice conservation. In
1946~47 the Split Lake band of Irdians (on the Nelscn River in Manitoba)
reportedly killed 4,000 caribou, the .greater part of which were utilized
as dog feed (Harper, 1955). No bands kill such large numbers of caribou
today, but they do kill all that they have access to. Harper (1955)
reports that Nueltin Lake was said to have been covered with the bodies
of unutilized caribou, shot for "fun" by the Chipewyans during the winter
of 1944-45. There are innumerable tales of such wanton slaughter. Even
today, virtually every caribou that native people have access to is shot
and killed or wounded and not tracked down. Pruitt (1959a) expressed
amazement at the poor marksmanship of Chipewyans: "With two shots, one
hunter failed to hit unalarmed caribou, 150 yards distant.”" On another
occasion, he observed hunters ". . . sitting in their toboggans chasing
a band of caribou down the lake, shooting as they bounced along behind

the racing dog tean".

It is evident from the foregoing that restoration of caribou numbers
will, in itself, not solve many problems unless accompanied by an under-

standing of conservation principles and the development of conservation



ethics and ecological awareness among native people. In fact, without
such education, the restoration of caribou numbers will be extremely dif-
ficult. If basic conservation ethics cannot be fostered in native peo-
ple, the harvest of wildlife will have to be controlled through legisla-
tion and strict enforcement. Although achievement of the latter could
present even more difficulty than the former, itself a formidable task,
it is imperative that conservation be practiced (either voluntarily or
mandatorily) for the mutual benefit of people and resocurces. Otherwise,
it is strongly anticipated that wildlife populations will never bé main-
tained in high usable populations, thus so greatly depleting the value
of the resource that it will become no more than a potential resource.
The extirpation of moose orxr caribou from northern Manitoba is not fore-
seen at the moment, due to the sparseness of human populations in that
region, but wild game populations are now greatly reduced due to past
abuse and current misuse of these animals. It is depressingly evident
that wildlife populations cannot be successfully managed in areas of
high native hunting activity without forced or volunteered native ad-
herance to the moral code of conservation.

Data regarding meat production through hunting in northern Manitoba
are scarce and unreliable, but it is obvious that actual production is
much lower than it was in earlier times. The town of Pukatawagan (900 to
1,000 people) only killed approximately 15 moose in the fall of 1974
(Cross, pers; comm., 1974). The people of Tadoule Lake (population 80)
only killed 15 caribou during the winter of 1973-74. The people of
Brochet have been complaining for many years that they no longe