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1. 0 | NTRCDUCTI ON

There are many issues and problens inherent in the
evolution and devel opnent of the Inuit people. Their
transition froma “stone age” economy to a “space age" one has
been and will continue to be a difficult one. One particularly
I nportant problemin the transition has been that of food.

The Inuit diet once consisting nostly of meat obtained
by hunting and fishing and containing adequate amounts of all
essential nutrients has changed. Now a full variety of foods
inmported fromthe south is available but not all of these foods
provide adequate nutrition. In general this change has caused
diet related diseases (obesity, cardiovascular diseases,
hypertension, tooth decay) in Inuit common to the |ow socio-
econom ¢ segnents of southern North American society (Draper
1977). Furthernore the high inport cost and inequitable
availability of nutritious southern foods create regional and

| ocal food disparities (Schaefer, Steckle, 1980).

1.1 Cbjectives

The three conponents of the Inuit food problemare
nutrition, availability and cost. ThisAfspggsed on the hypo-
thesis that food self-sufficiency through regional and
| ocal harvest, production and distribution initiatives wll

solve the problem The general objective of the paper is:
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- to discuss how to increase or newy create
regional and |ocal food self-sufficiency in
t he Keewatin District.

The specific objectives of the paper are:

- to discuss food harvest, production and
distribution alternatives and their
contribution to food self-sufficiency in the
Keewatin District.

- to identify the socio-economic and environnental
considerations in inplementing food self-
sufficiency strategies in the Keewatin.

- to develop a framework for achieving food self-
sufficiency in the Keewatin.

1.2 Study Area

Al t hough the subject of this paper may be of universa
I nportance to nost communities north of the 60th parallel, |
have focussed the discussion on the area shown in Map 1.

This area is known as the Keewatin District and was
often called the barren lands. The |andscape is rolling tundra
havi ng eskers, beach ridges and being punctuated by nany
smal | lakes. The land is underlain by continuous permafrost
and is considered a part of the Canadian Shield physiographic
region. The vegetation is of two tundra types: dwarf shrub
heath and stony sedge-noss lichen. The tundra of the Keewatin
originated and is naintained by a conbination of forces.

d aciation caused the general pattern of rolling terrain wth
many |akes. The clinmate characterized by a July daily nean
of ICC and a January daily nmean of =32°C gives rise to

the permafrost and the “stunted” vegetation. The grow ng

season ranges from 60 - 100 days w th tenperatures above
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6°C (Naysmth, 1977).

The popul ation of the Keewatin District is about 10%
of the total population of ~N.w.T. (48,000). This includes
Inuit and white people. Rankin Inlet is the |argest
comunity and is the admnistrative centre for the district.

Baker Lake is the only non-coastal Inuit community in North
Aneri ca.

2.0 THE FOOD PRCBLEM

2.1 Traditional Nutrition

The traditional diet of the Inuit consisted primarily
of meat and fish fromboth [and and sea. On land the mgjor
food source was caribou. Misk-ox, Arctic hare, ptarmgan,
Arctic ground squirrels and | emm ngs were additional food
sources. Frominland |akes Arctic char, arayling, whitefish
and other species were taken. In nesting areas and along
flyway resting and feeding areas eggs and neat were obtained
from ducks and geese and were seasonally inportant foods.
From the sea,hunters took fish, seals, walrus and whal es as
food (Schaefer, Steckle, 1980).

A poorly docunented source of food is vegetable matter.
Inuit people frequently ate berries, herbs, roots, narine
al gae and the contents from the stomachs of their animal
prey (Rodahl, 1950; Schaefer, Steckle, 1980).

Despite the restricted conposition of the Inuit diet

relative to general North Anerican dietary variety it was



capabl e of providing essential nutrients when prepared and
consuned traditionally (Draper, 1977). The nost significant
findings fromstudies on the traditional Inuit diet are the
high protein intake, the surprisingly low fat intake (Table
1) and the high vitamn content of meats and plants eaten
(Draper, 1977; Rodahl, 1950; Schaefer, Steckle, 1980). The
traditional diet was fully nutritious, a fact supported by
reported low levels of malnutrition related diseases

From Table 1 it can be seen how in each of the three
countries (Canada, United States and G eenland) the diet
deteriorated, with protein decreasing and carbohydrate and
fat increasing wth increasing nodernization and consunption

of inported foods.

2.2 Present Nutrition

The nmodern Inuit has for the first time the opportunity
to choose froman extensive array of “exotic” inported foods.
Bei ng without personal experience and education about the
nutritional value of nost of these foods the Inuit too often
choose badly (Draper, 1977).

Heal th and Welfare, Canada in its 1975 Nutrition Canada:
The Eskino Survey reported that the dietary intake of Inuit
in Eskino Point, Frobisher Bay, Copperm ne and Pelly Bay,
N.Ww.T. was inadequate (Table 2). Dietary inadequacies |eading
to biochem cal disturbances and clinical abnormalities
(mal nutrition) were recorded with a |arge enough frequency

to warrant concern. Table 3 provides an interesting



TABLE 1

COMPARISON OF AVERAGE PER CAPITA DAILY CALORIC INTAKE AND
PROPORTIONAL CONTRIBUTION BY PROTEIN, FAT& CARBOHYDRATE (CHO)

Place and year of Study Total % of Caloric Intake As

(Author and Ref.) Calories Protein Fat CHO
Cumberland Sound

1965 (Schaefer*®) (Trad). 2770 46 17 37
Holman Island

1965 (Schaefer®) (Trad) 2750 41 26 33
Coppermine

1965 (Schaefer*) (Trad) 2510 43 23 34

Lake Harbour
1967 (Kemp)(Trad) 2700 44 23 33

Frobisher Bay
1964 (Schaefer®*) (Mod) . 2040 25 25 50

Alaska Diet Survey
56-61 (Heller-Scott®*) (Trad) 2000 28 37 35

North Alaska
1971/72 (Draper') (Mod) 2500 20 39 41

N.W. Greenland
1955 (UHL™) (Trad) N.A. 36 25 39

N.W. Greenland
1974 (Bang et al.?) (Mod) 2832 26 37 37

USDA Urban Household
Consumer Survey, 1955 3200 13 43 44

* Data arranged progressing for each area from relatively “’'traditional’” {Trad.) to more “modern” living or more recently
examined (Mod.) groups. Data in bottom iine cite for comparison findings of USDA Consumer Survey 1955.

Sour ce: Schaef er, Steckle, 1980



TABLE 2

DI ETARY | NTAKE OF INUIT
N FOUR COMMUNI TI ES

Eskimo Poi nt )
Frobisher Bay )
Copper i ne ) 346 sanpl ed
Pelly Bay )
Caloric Intake Vitanins Irc
Energy Bal ance Protein TRN c A E D
Infants and _ satis-
children hi gh factory sat | low low [ sat low [ 1c
Adol escent s | ow hi gh sat | low | low low | 1c
crit | crit
Adults | ow sat high| low | low low | se
crit
Senior Adults | ow | ow | low | low low | 1c
- oSt wvul- crit
nerable
- dietary intake inadequate
- a nunmber of biochemical disturbances and clinical
abnornalities (malnutrition) were recorded with
sufficient frequency to warrant discussion
Source: Canada Departnent of National Health and Welfare, 1975.

Nutrition Canada: The Eskinm Survey Report. Bureau”

of

Nutritional Sciences, Otawa,




TABLE 3

PROTEIN & FAT CONTENT OF COMMONLY-EATEN MEATS’
g/100 g Edible Portion - Uncooked

Alaskan Eskimo Diet United States Diet
Item Protein Fat Item Protein Fat
Caribou 27 1.2 Veal Side 19 12
Moose 26 11 Chicken 20 13
Seal 32 1.8 Pork Side 12 45
Whale 24 0.7 Lamb Side 16 28
Oogruk 27 0.4 Beef Roast 17 23
Polar Bear 26 3.1 Beef Steak 16 25
Walrus 27 12.0 Hamburger 16 28
Whitefish 25.8 1.3 Frankfurter 14 21

(Trout and char similar; dried fish has about twice the protein and fat content)

Note that in general game meat and fish are much richer in their nutritionally important protein content (almost

double) while having much less potentially harmful fat interspersed in their nuscl e fivers t han t he neat of
domesticated animals.

COMPARISON OF COMMONLY. EATEN DOMESTIC
VEGETABLES AND FRUITS WITH EDIBLE GREENS

per 100 grams

Garden Wt. A Ascorbic Acid wild Vit. A Ascorbic Acid
Vegetables (lu.) (mg) Vegetables (i.u) (mg)
Cabbage 130 51 Bistort 158
Celery 240 9 Dandelion 800.14,000 30-66
Spinach 8,100 51 Fireweed 18,708 220
Green Peppers 420 128 Lyme Grass 43
Peas (raw) 640 27 Mountain Sorrel 8,900 40
Carrots (raw) 11,000 8 Rose Root 4,106 68
Beets (boiled) 20 6 Lambs Quarter 11,600 80
Potato (boiled cooked) trace 16 Scurvy Grass 4,546 111
Tomato (raw) 900 23 Sea Purslane 5,753 42,5
Orange 200 50 Willow Leaves 18,300 190
Apple 90 4 Violet Leaves 8,258 210

Cloud Berries 210-235 158-475

Sour ce: Schaef er, Steckle, 1980
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conparison between traditional and nodern foods.

2.3 Food Availability and Costs

Certain traditional Inuit foods were seasonally and
cyclically unavailable. However, in spite of deaths by
starvation the Inuit did not suffer from chronic malnutrition.
Nutritious foods were available and costs were sinply the
energy and time consumed by hunters.

Schaefer and steckle (1980) outline the practices of
food sharing between groups in a region and famlies |ocally.
Hoar di ng and food preservation were also common. These
traditional social activities alleviated regional and |oca
disparities in food availability.

Presently the Inuit popul ation of the N.w.T. does not
exceed that estimated for pre-contact times (15,000-18,000).
Thi s argues agai nst the suggestions that Inuit have out grown
the potential of the traditional resource base. The absence
of dog teans which consuned one third of the meat and fish
taken further supports the contention that all native and
perhaps nost non-native inhabitants could be provided wth
protein from local sources w thout danger of resource
depletion. In fact sea mammal protein alone could probably
do this (Schaefer, steckle, 1980).

The availability of inported food resources is dependent
on existing facilities for incomng transport, preservation,
storage and on regional or local distribution. The costs of

I nported foods increase with nmeans of transportation, distance
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and market conditions (Schaefer, steckle, 1980). Table 4
exenplifies the food problemwth regard to availability,
cost and nutritional value of inported foods. \Wile
inported food is not the subject of this paper, its doubtful
role in the nodern Inuit diet and its inequitable cost and
distribution make regional and |ocal food self-sufficiency

nore attractive.

3. 0 NATURAL RESOQURCE BASED FOOD STRATEQ ES

3.1 Country Food System - Protein

Gven the availability of country food resources
(Schaefer, Steckle, 1980) discussed earlier these could
supply the major portion if not all of the protein requirenent
for the population of the study area. Table 5 docunents the
correlation between current harvest, potential additiona
harvest and the potential supply of protein. Table 6 shows
demand for protein by the 1980 |evel of population. The
potential supply of 6,425,000 exceeds the 1,600,000 Ib.
demand.  However, Fuller and Hubert (1981) suggest that double
the population could be supported by potential supply. They
estimate this population will be reached by 2001

These estimates and predictions raise sone inportant
questions. \What nust be done to achieve protein self-
sufficiency from country food? WWat wll happen when the
popul ation and protein demand have increased to the |evel

of potential protein supply?



TABLE 4

AVAILABILITY, COST AND NUTRITIONAL VALUE OF IMPORTED FOODS
KEEWATIN REGION (WINTER 1878/78)

8 Cost/Serving a n d Availabllity -
]
2
£ = 5
c o] 3
o -— m [+] > ® P4
o 2o 2 £ a 2 8
to - c ; S e -~ © =] g
© £ co . L8 o £ =4
=3 z @ - = &
£z v s & 29 ® = s
. i a S 9@ ] o s« o8 £ K >
Product Serving Size z¥ - O o @ =2 w <
Vitamin C
Milk._fresh homo 250 ml 2mg 40 ors 0/ s NA NA 0/S
Trimitk (83 mL undiluted) 250 ml 2 mg N/A N/A N/A N/A  N/A N/A
Evaporated milk. whole
{undiluted) 250 ml 35 mg Na 49 36 .36 NIAu
Powdered skim milk 250 mL 1mg 0 OIS NIA .06 N/A ,10
(25 ml powder)
Dry. whole milk 250 mL 1,7mg 16 N/A |16 N/A 18 .15
(25 ml powder)
Oranges. fresh 1orange 66 mg .37 01s 60 49 .60 NA oS
(180 g) 1each) teach) reach; (each)
Potatoes. baked 100 g 20 mg A1 0s 16 13 23 NA OIS
1
Potatoes. cooked with peel 100 g 22 mg 1 16 .13 23 NA OIS
Potatoes. cooked without peel 100 ¢ 20 mg 11 0O/s 16 .13 23 NA OIS
Cabbage, raw 74 g 44 mg 10 0/s 22 18 .24 NA 13
Green Pepper. raw 74 g 94 mg .64 0/s .30 .33 1.00 N/A .63
weachs (each) eacn)

® Suggested by Canada Food Guide.
From N.W.T. Nutrition Liaison Committee Survey (1979). See reference #43. ref. #43

Key: N/A= Not Available
OIS = Out of stock

Source:  Schaefer, Steckle, 1980




TABLE 5

Some Estimates of the Protein Content O Current and Potential Harvests ofFish and Mammals Used as Food

Current Harvest (1978/79) Potential Additional Potential
= Harvest {ibs.) supply
[ 3
- T
3 o - -
(&)
® £ | & z £ z [ €
2 © £ = © = © 3
4 ° E 2 ° 2 ° 3
- - > ° - © -
Source & o Zz w a w Y &
000’ S Ibs 000'S Ibs 000"s 000'S Ibs | 000's Ibs
‘ish-freshwater’ (kg) (kg)
Domestic ~ Round x 0.8 0.258 2,000 516 8,320 2,150 3,885
Commercial Round x 0.8 0.258 2,800 722
“ish-marine’ Round x 0.8 0.258 800 206 206
shrimp® ? 0.25 4,000 1,000 1,000
fotal Fish 4,800 1,238 13,120 3,354 5,090
(2,200) (563) (5,952) (1,520) (2,310)
seals* - ringed 31lbs 032 | 20,601 640 205 NIL NIL 204
harp 95 0.27 2,066 195 53 NIL NIL 53
other 50 0.27 1,032 52 14 NIL NIL 14
3eluga’ 450 0.24 474 213 51 NIL NIL hl
Narwhal!® 425 0.24 472 200 48 NIL NIL 48
>aribou® 100 0.27 | 20,367 2,035 550 360 97 650
Muskox ° 200 0.25 252 50 13 NIL NIL 13
Moose* 450 0.26 | * 500 225 59 225 58 117
Bison’ 510 025 | = 30 15 4 622 156 160
Polar Bear’ i75 0.26 600 105 27 NIL NIL 21
Total Meat 3,735 1,023 1,200 311 1,335
(1,700) (464) (548) (140) (605)
Grand Total 8,535 2,260 14,330 3,665 6,425
(3,878) (1,028) (6,500) (1,660) (2,915)

Source:  Science Advisory Board, 1980




TABLE 6

Estimated Protein Demand for Human Population of N.W.T.in 1980

Protein Annual
Requirement (g/day) Demand (Tonnes)
No. in

Age/Sex Years Min Max Med Cohort  Min Max Med
infants o— | 7 154 11.1 1,348 3.44 7.58 5.46
Children 1-9 18 37 27.5 10,876 71.46 146.88 109.17
Adolescent 8 IO- 19 38 54 46 5,623 77.99 110.83 94.41
Q 38 43 405 5,339 74.05 83.80 78.92

Adult 3 20-80 56 56 56 13,425 274.41 274.41 27441
e 41 4] 41 10,886 162.9! 162.91 162.91

9(2) 61 65 63 1,348 30.01 31.98  31.00

Totd: 694.27 818.38 756.28

Note: (1) Not pregnant or lactating
(2) Pregnant or lactating; arbitrarily equal to number of infants

Sour ce: Freeman, 1981
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The literature contains many recommendations for the
devel opment of a country food system The mmjor conponents
of such a system would be information/education, resource
management, harvest managenent and market managenent
(Schaefer, Steckle, 1980; Schaefer, 1972; Science Advisory
Board, 1980). In answer to the first question above, the
following is a synthesis of the recomendations that | fee
are realistic and if followed would result in optiml use of

the country food resource.

| nf or mati on/ Educati on

- resource and human popul ation information nust
be kept up-to-date.

- an information system nust be devel oped to
Brovide accurate up-to-date data on harvests
y both donmestic and commercial users.

- resource inventory and research should be
conducted on factors contributing to natural
variability and distribution of resource species
so that the resource nanager can estimate future
productivity nore accurately.

- a system of retrieval and integration of data
and information on resource species from

universities, industry and the Inuit should be
devel oped.

- atraining program to inprove hunting and
handling of ganme is required.

- an education program for children and adults
about country foods, specifically the food
system nutritional value and cooking/
preparation nethods, would help inprove dietary
know edge and keep people informed about the
country food system

Resour ce Managenent

- management must be based on the research and
i nformation mentioned above and woul d include
predator, disease and parasite nanagenent.
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- there nust be coordination between federal,
territorial and Inuit agencies to pronote the
| evel of research, managenent and resource
exploitation required to achieve a sustainable
country food system

- for both [and and sea mammals a body simlar to
the Beverley-Kam nuriak Caribou Mnagement Board
could be the resource nmanagenent authority.

- hunting effort nust be spread over the entire
range of a species if harvest is to be expanded
wi t hout resource depletion.

Har vest Managenent

- nmust be directed by resource managenent authority.

- new research and devel opnment on rifles, nets,
harpoons is required to inprove hunter efficiency
and reduction of waste.

- ahunting transportation system nust be devel oped
to enable hunters to get to the hinterland and
bring resources to market.

Mar ket  Management

- amarket system nust be devel oped which w ||
ensure adequate processing of raw product,
availability of storage and freezer facilities
and equitable regional and local distribution
and pricing.

- the distribution system would use air and sea
transport possibly owned and operated by the
country food system participants.
- planning for long term supplies nust
I ncorporate data from the information/
educati on conponent.
A sinmple answer to the second question, above, is that
when the limts of potential supply are reached either
popul ation control will be inplenented or the role played

by country food protein in the Inuit diet nust dim nish.



3.2 Plants

As was earlier pointed out plants played a role in
traditional Inuit nutrition. In fact delicacies enjoyed by
t hem were shown |ater to be high in Vitamn C (Rodahl, 1950).
Romer (et al, 1981) make some conpelling argunents for
cultivating edible tundra plants. The nutritional content
of these plants is quite high (Table 7). These northern
native species are adapted to |ow anbient and soil tenpera-
tures and extended photoperiod. Using aneliorative techniques
on tenperature, soil and nutrients, enhanced production, up
to 25 tinmes normal, can be achieved (romer et al, 1981).

There is little other information on the feasibility
of using native plants as food on a significant scale. |
favour greenhouse growi ng of tenperate crops due to the
obvi ous environmental inpacts of enhancing the growth and

harvesting of wld plants.

3.3 Husbandry

A resource based food but not a country food strategy
having shown sonme success is reindeer herding. Nasogaluak
(et al, 1981) reports that the Tuktoyaktuk herd has crown
to be able to supply the local market with a cheap protein
source and the export market with an exotic product. He al so
states “there is now a surplus of animals sufficient
to allow new herds of economcally viable size to be

established el sewhere.”



TABLE 7

PRODUCTI VITY OF ARCTI C AND
TEMPERATE PLANT SPECI ES

Nutrient/ Temperature

Ameliorated
Natural Tundra Site Cold Frame Gardens
Taraxacum lacerum 2.00 16.7
Oxvria digyna 0.38 10.2
Saxifraga cernua 0.27 1.6
Viking spinach — 9.9
Buttercrunch |ettuce — 1.7

The final yields (grams dry weight) of arctic and temperate species in soil
nutrient and temperature ameliorated cold frame plots and natural tundra sites
in Rankin Inlet, N.W.T. during 1979 and 1980 (from Romer et al, 1981 )

Sour ce: Freeman, 1981
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Renote sensing work is required to find adequate w nter
range (the crucial factor) in other areas. The change of
attitude to nmove from hunting to husbandry nust also start
If this food resource was to be exploited (Masogaluak, et al,
1981). Wth the historically long term success of reindeer
herding by the Sams of Arctic Norway, Sweden, Finland and
the Soviet Union (Caribou News, 1982) one is led to be
optimstic about reindeer herding in Arctic Canada.

Al though | feel a personal aversion to husbandry of
native wild ungulate herds such as caribou this practice may
be as justifiable as reindeer herding. Husbandry and
management surely overlap and to argue for one and not the
other may not be defensible. The Kaminuriak and Beverl ey
cari bou herds now said to be over 100,000 animals each are
the subject of intensive research and nmanagenent activity.
The value of this resource in contributing to food self-

sufficiency in the area cannot be overestinated.

4.0 TECHNOLOGY BASED FOOD STRATEQ ES

4.1 Gardening

Gardening as it is known in the South is severely limted
north of the treeline. dimtic and soil conditions are only
marginally suitable for tenperate crops. The climatic effects
on the growi ng season as described earlier and the effects of
permafrost (ie. shallow cold soil) are major limtations.

The furthest north that gardening reached along
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Hudson Bay seenms to have been Churchill. Moodie (1978) describes
seeds of grain and garden crops being sent to York Factory as
early as 1674. Apparently by the md 1700's, carrots, onions,
| ettuce, parsley and potatoes were grown. Although the
quantities were not that large the dietary role of these fresh
foods in preventing scurvy and other vitamn difficiencies
was significant (Moodie, 1978).

The potential for food production from gardening
with present technologies is very low Only quantum junps in
pl ant genetics research could produce donestic plants, related to
today’s vegetables, that woul d be productive under Keewatin
climatic and soil conditions (Harris, 1980). This is not likely

to become a priority research and devel opment area.

4.2 G eenhouses

G eenhouses were first used in the north at Hudson Bay
posts and at church mssions. Father Eugene Faford, 0.M.I.
used greenhouses with great success from 1938 to 1962 in
Arctic Quebec, on Baffin Island and in the Keewatin (Webb, 1977).
Figure 1 shows exanples of sinple |ow cost greenhouses.
A third option would be a greenhouse attached to a dwelling with
the appropriate orientation. Several factors inportant to the
successful use of greenhouses are discussed below. The green-
house nust be built on a gravel pad of sufficient thickness to

prevent permafrost melting and heaving.
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FIGURE 1
TWO EXAVPLES OF GREENHOUSE
STRUCTURES FOR NORTHERN USE

RIDGEPOLE
LATH 1X3in. (2.5 X 7.6 em)

/4 X 1in. (AR X258 cm) \

{51-61 em)

. 2X4in (5X10em)
2X4in. (5X10cm)
FOOT PLATE END SUPPORTS

a) Quonset - laminated plywood rafters

12X 14 in,
(0.3 X 0.4 m) RIDGE POLE 2 X 4in. {5 X 10 cm)

SOUTH GABLE HINGED WINDOW
PLASTIC AN

NORTH GABLE

e
° SUPPORT

RAFTERS AND /
UPRIGHTS s \c.  WIRES
2 X 2in. (5 X 5 em) “! . L.
\ EAVE ANO
VENTS ' FOOT PLATES
*12X1210n. 75" 4in.
(0.3X0.3m) /‘ X 10 em}
AR s oo 2> PLYWOOD OR
HINGED 2X6f1 SIDE PLASTIC SIDES
RNER P
0 osTS DOOR  {0.6 X t.8 m) VENTS AND ENDS

126
3.6m)

b) Peaked-roof frame

Source:  Agriculture Canada, 1976
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4.2.1 Structural

The long axis should be oriented east and west
(Britton, 1980). A double layered wall of clear plastic with
an insulating air space between the layers is best. The north
wal I should be boarded up and insulated (Britton, 1980; Webb,
1977). These techniques allow the structure to be heated

alnost entirely (99% by solar energy.

4.2.2 Tenperature

Research in 1976 at Frobisher Bay, N.w.T. has shown
that growing can begin in April when the nmean daily and nean
nightly tenperatures are -14°c and -19°C respectively. The
night-time tenperature inside the greenhouse must not fall below
6°C (Webb, 1977). There are several techniques for retaining
the heat once it is trapped inside the greenhouse. Renpvable
Insulation to be put up at night is useful (Britton, 1980;

Webb, 1977). The retaining of solar energy inside the structure
can be taken one step further by using it to heat the plant

beds. Webb (1977) describes using the oil druns from northern
garbage dunps painted black and filled with water as a platform
for the plant beds. Hot air from near the greenhouse roof can
be bl own between rows of these drum platforns. The water in
the druns and the substrate absorb heat during the day and

store it until night when it is released.
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4.2.3 Substrate

The current literature recommends a sand based hydro-
cul turing technique for greenhouse vegetable grow ng (Wbb
1977; Fraser, 1980). Sand is very plentiful but soil in the
Keewatin is not suited to tenperate vegetable crops. The
nutrients added to water which is passed through the substrate

may be obtained from commercial fertilizers. The conporting

of garbage and the use of sewage sludge have yet to be tested

in northern conmunities.

4.2.4 Enerqgy-Cooling, Lighting and Heating

It i s sometimes necessary to dissipate heat from a
greenhouse. The sinplest way to acconplish this is to open
doors or other openings designed into the structure. In the
event that a nore active system of cooling is required the
question of energy efficiency arises. [If exhaust fans were to
be installed the cost of electricity mght significantly inpinge
on the cost-effectiveness of the greenhouse. \ebb (1977)
stated that artificial light froma wnd power electricity
generator was being used as early as 1936. Wnd energy
technol ogy is being researched in the north for donestic
electricity applications. It is probable that w nd generated
electricity would be available in the near future for heating,

cooling and lighting requirenents.



4.2.5 Costs/Returns

Fraser, 1980 offers sone figures in regard to
erection and operating costs and returns from a greenhouse.
For a 16,000 sgare foot greenhouse erection costs of |ess than

$10. QO per square foot and operating costs of $4.50 per square
foot are likely. At a production rate of 1-1 1/2 poundg@I‘ o

total product value of up to $6.00 per square foot is possible.

4.2.6 Feasibility

G eenhouses are economcally and technically feasible
for the north (Webb, 1977; Fraser, 1980). Construction, labour
and operating costs may be reduced through increased research
and devel opnent activity on greenhouse technology for the north
Research and devel opment should also be increased to provide
the best producing plant cultivars for northern greenhouse
Crops. A training/information/education program would be
required to develop knowl edge and expertise in all phases of

greenhouse technology and produce handling, distribution and

mor keting practices.

5.0 STRATEGY | MPLENMENTATI ON CONSIDERATIONS

5.1 Socio-Economic

The maj or socio-economic factors effecting the inple-
mentation of food self-sufficiency are cultural identity/

wel | being, economc devel opment and political devel opnent.
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5.1.1 Cultural ldentity/Social Wl| Being

In traditional societies the nen were providers of
meat and their initiative skill and success had a high val ue
in society. Today in Inuit communities there is a |ack of
opportunity to play a valuable role especially anong young
men. Lack of training, lack of opportunities and relegation to
meni al tasks bring idleness, frustration and vulnerability to
drugs, alcohol and anti-social behaviour

The devel opnent of food self-sufficiency either from
country food harvest or from technol ogy based food production
woul d greatly increase the opportunities for Inuit to play a
valuable role in their comunities. This would re-kindle their
self-esteem and would |ikely decrease the above-nentioned
social ills

Many Inuit still live off the land and even those fully
“urbani zed” wish to retain the option of doing so if and when
they choose (Science Advisory Board, 1981) . Seal neat was the
single nost inportant food resource in the Eastern Arctic
(second only to caribou in the Keewatin). There is still a
popul ar demand and taste preference for it (Schaefer et al, 1980)
Certainly the sane could be said for caribou neat. Therefore
in addition to the previously discussed nutritional value of
these meats and the contribution to social well being it could
be said that the Inuit have a culture based need to hunt and
eat traditional foods.

There may be a culture based limtation to the initia

success of food self-sufficiency. |In the area of animl hus-
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bandry and greenhousing the Inuit people may have some difficulty
in making the shift fromthe age old practices of hunting to the
relatively new practices of plant and ani mal husbandry. An

i nformation/education program in comunities especially in

school s would help in this regard.

5.1.2 Econom ¢ Devel opnent

A general benefit fromthe socio-cultural inprovenments
arising from food self-sufficiency is that there would be a
significant cost saving in legal, welfare and health expenditures
by territorial and federal governments. The Inuit people would
save noney otherw se spent on high cost inported foods. Further-
more the food system would provide many enpl oyment opportunities
as it evolved. There would be hunters, fishermen and country
food transporters, processors, and distributors in every
community. There woul d be greenhouse “technicians” and produce
transporters, processors and distributors. There would also be
spin-of f enpl oyment opportunities for information/education
personnel, and resource, harvest and market managers.

Initially governnent subsidies either visible or
hidden may be required for transportation, distribution and
mar keting of harvested or produced food. Until the Inuit
land clains are settled and possible self-governnent conmes into
exi stence these subsidies could be provided by the territorial
and federal governments fromtheir savings in legal, welfare and
health costs and from increased tax revenue from nore and higher

Inuit i ncones.
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The devel opnent of food self-sufficiency represents
econom ¢ devel opment which is conprised of stable enploynent
| evel s, cultural and econom c security for the Inuit and
sustai nabl e econonic activity. Coupled with politica
devel opnent, econom ¢ devel opment as above will nean that the
north will no longer be a place where southern resource
exploiting industries are transported north for short term

unsust ai nabl e gai ns. Non-renewabl e resource devel opment may
indeed play a role in northern econom c devel opment but

certainly should not take precedence over devel opment of food

sel f-sufficiency.

Hobart (1981) in his paper on the inPacts of
I ndustrial enploynment on Inuit hunting remarks:

“There can be no questioning the seriousness

of interest and the depth of conmm tnent of nost
northern native people to perpetuating the
resource harvesting and essential aspects of
the country-based life style which has such
prof ound econom ¢ and synbolic significance for
them There is growing evidence that in many
comunities these interests nmay be nost
effectively and persistently pursued where the
availability of rotation enploynent provides
both the neans of acquiring needed equipnent,
and the necessary bl ocks of |eisure time, W thout

undercutting traditional interests and synbolic
identifications. "

5.1.3 Political Devel opnent

The District of Keewatin is included in the Nunavut
proposal which the Inuit Tapirisat of Canada approved in 1979
(Map 2). Nunavut iS a proposed territory resulting froma

division of the existing N.w.T. essentially along the treeline.



27 -

MAP 2

PROPCSED NUNAVUT TERRI TORY

Proposed Nunavut Territory
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The basic reasoning behind such *proposal is that the n.w.T.
is far too large to be governed from a capital, Yellowknife,

so strongly influenced by its location in the MKenzie Valley
(Jull, 1982) . The Nunavut proposal is by no nmeans a separati st
proposal as non-Inuit living in the region would be full
partners, through rights guarantees,in political and economic
devel opnent of the area. However there always was and still is
alarge mpjority of Inuit people in Nunavut.

Just as the Yukon and the N.w.T. of today are moving
toward provi ncehood so woul d Nunavut nove, conpletely wthin
the context of the Canadian Constitution (Jull, 1982).

Such political developnment in the north could only help
In the socio-cultural and econom c devel opment of the Keewatin
District. Gven the inportance of renewable natural resources
in this developnent, it is fundanental that political control
of the resources be in the hands of those who will bear costs

and benefits from them

5.2 Envi ronnent al

The basic constraint on country food harvest or food
production in the north is radient energy. The sun's energy
governs the abundance and productivity of plant and ani nal
popul ations. The short grow ng season, permafrost and cold
soils all have limting effects on food self-sufficiency
(Fuller, Hubert, 1981)

A further constraint especially on country food self-

sufficiency is the gaps in know edge about distribution,
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abundance, popul ation structure and dynamics and the inpact of
harvest and hunting losses on wldlife (Science Advisory

Board, 1980). I f northerners are to maintain and i ncrease
current protein harvest, careful managenent of the resource

I's essential.

As the country food systemis devel oped the resource
base will have to be carefully nonitored along with the harvest
activities to ensure that little or no irrevocabl e danage is
done to the environment. This nay nean that an “optinum
sustainable yield” policy which is sonewhat conservative wl

be required (Davis, “et al, 1980).

6.0 FRAMEWORK FOR FOOD SELF- SUFFI Cl ENCY

6.1 Policy Makers

The federal government at present plays a large role
in northern resource policy devel opment and inplenmentation.
A major role is possible for each of four federal departnents
In nmoving the Keewatin District (and all of the ~n.w.T.) toward
food self-sufficiency: I ndi an and Northern Affairs, Environnment
Canada, Agriculture and Health and Wlfare. The N.w.T.
territorial governnent through its Renewabl e Resources and
Econom ¢ Devel opnent and Tourism departnments would al so have
i nmportant input. The Inuit organizations, Inuit Tapirisat at
the national level and its affiliate, Keewatin Inuit Associ ati on,
must play an integral role. The comunity councils would act as

the grassroots managers of the food system and would therefore
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play a vital role in policy making. Eventually the private
sector through comunity co-ops and other marketing busi nesses
woul d be consulted. Political developnent, in particular,

the dividing of NWT. may change the role of some policy
makers but advice and assistance wll still be required froma

broad range of sources.

6.2 Policy Issues

This paper has discussed the role of regional and
| ocal food resources in developing food self-sufficiency. It
shoul d be clear fromthe discussion that many issues nust be
addressed in the devel opnent process.

Firstla general policy issue is the conplexity of the
task of integrating all the factors involved in such a food
system | propose that a central body, the Keewatin Food
Council (Figure 2), be set up, possibly with offices and
facilities in Rankin Inlet to integrate inputs and coordinate
all activities of the food system Figure 2 identifies
another three mjor policy issues (Research and Devel opnent;
Training, Information and Education; Operations) that nust be
resolved and illustrates sone of the workings and inter-
rel ationships of conponents and players in the food system
A fifth magjor issue is funding generally for the Food Counci

and specifically for the conponents of the food system
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FI GURE 2

KEEWATIN FOOD COUNCI L AND THE FOOD SYSTEM
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6.3 | ssues Resol ved

6.3.1 Eco-Development

The Keewatin Food Council nust pursue a policy of
eco-development Of the food systemif a sustainable |evel of
food self-sufficiency, wth all of the related socio-
econom ¢ benefits and no irrevocable environnmental costs, is
to be achieved. The four criteria describing eco-development
(Roots, 1981) are as follows:

i. are the key needs of people being better
met ;

ii. is human potential of the region being
nurtured and utilized;

iii. is self reliance in the use and nmanagenent
of resources increasing;

iv. isa true synbiosis between humans and
the environment being maintained.

These criteria would be nore than satisfied by the
I npl ementation of the food system described wth integrated
policy and planning and coordi nated nmanagenent provided by the
Food Counci |

6.3.2 Research and Devel opnent

The Food Council’s nost inportant role will be to
i npl ement a research and devel opnment program To this end
several authors recomrended that sonme form of renewable resource
research institute be established in and for the north (Romer,
et-al, 1981; Mair, 1981; Agriculture Canada, 1981). Thi s

research body would concentrate funds and expertise on
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establishing first a data base on natural food resources

and human popul ation trends. Secondly new or inproved

resource harvest and nmanagenent techniques would be devel oped.
Lastly greenhouse technol ogy and vegetabl e cultivar devel opnent
and i nprovenent would be researched and devel oped.

The success of the training, information and education
and the operations conponents of the food system directly
depends on the research and devel opnent conponent. Lew s
(1981) recommends that:

- A coordinated effort should be made to raise
additional funding for northern research in
general and for cooperative research in
particular. Possible sources which should be
explored include royalties on industry, tax
credits, user fees, private foundations as well
as governnment agencies and research councils.

If research is to become nore responsive to
northern concerns, recipients of tunds from
fundi ng agencies nust be given greater
discretion to nmodify their research plans.

W su?gest particularly the nodification of
time limts associated with grants to permt
the full involvenent of Natives in the planning,
execution, analysis and publication of researc
projects, as well as to allow southern researchers
to gain experience in the northern setting.
Fundi ng agencies nust recogni ze the additiona
costs 1nvolved in cooperative research wth
northern people. These include the costs of
travel, communication, translation and personnel

If the key issues of funding and research and devel opnent can
be resolved as suggested the rest of the food system would be
expected to generate enough incone to be economcally

sust ai nabl e.



7.0 CONCLUSI ON

Inuit food self-sufficiency is feasible in the Keewatin.
It will begin With the inplenentation of the Reewatin District
Food System under the nmanagenent of the Keewatin Food Council
This would represent an environnentally and econom cally
sust ai nabl e natural resource devel opnent and significant

I nprovenent in the socio-cultural mlieu in which it would

oper at e.
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