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ABSTRACT 

Vitamin A, protein, iron, zinc, and polychlorinated biphenyls (PCBs) were studied 

in the food system of the Sahtu (Hareskin) Dene/Metis of Fort Good Hope (FGH) 

and Colville Lake (CL), NWT. Traditional foods contributed significantly more 

(p<O.005) protein, iran, and zinc than did market foods. The average protein intake 

(296 ± 272 grams) of CL women over three seasons was higher th an previously 

reported for Native Canadian women. Significant seasonal differences for protein, 

iron, zinc, and PCB intakes were found, with women in CL generally consuming 

more than those in FGH. On average, adult women consumed >100% of the 

Canadian Recommended Nutrient Intake (RNI) for protein, iron, and zinc but 

vitamin A consumption was generally <50% ANI. In ail seasons, market foods 

provided significantly more vitamin A (p~O.05) than traditional foods for FGH 

adults. Body weights were assessed for comparison of PCB intakes with the 

tolerable daily intake level (TOI) «1 ug/kg body wtlday). Women ~19 yrs weighed 

59.9 ± 10.7 kg while men weighed 71.7 ± 11.4 kg. Most of the adult population 

consumed <25% TOI for PCBs. 
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RESUME 

La vitamine A, les protéines, le fer, le zinc et les biphényles polychlorés (BPC) ont 

été étudiés dans le système alimentaire de Oénés et Métis Sahtu (Hareskin) de 

Fort Good Hope (FGH) et de Colville Lake (CL) dans les Territoires-du-Nord­

Ouest. Les aliments traditionnels procurent beaucoup plus de protéines, de fer et 

de zinc (p<O,005) que les produits alimentaires disponibles sur le marché. La 

consommation moyenne de protéines (275 ± 279 grammes) des femmes de CL 

pendant trois saïsa .. s est supérieure à celle des Canadiennes autochtones. La 

consommation de protéines, de fer, de ZinC et de BPC vane consIdérablement 

d'une saison à l'autre, les femmes de CL en consommant généralement plus que 

celles de FGH. En moyenne, l'apport en éléments nutritifs recommandés au titre 

des protéines, du fer et du ZinC des femmes adultes est> à 100% mais l'apport 

en éléments nutritifs recommandés au titre de la vitamine A est généralement < 

à 50%. Quelle que soit la saison, les aliments disponibles sur le marché procurent 

beaucoup plus de vitamine A (p S 0,05) que les aliments traditionnels, pour les 

adultes de FGH. Le poids corporel a été déterminé dans le but de comparer ces 

données de la consommation de apc par rapport à la dose journalière admissible 

(DJA) « 1 /-lg/kg poids corporel/jour). Les femmes ~ à 19 ans pèsent 59,9 ± 10,7 

kg et les hommes 71,7 ± 11,4 kg. Pour la majorité de la population adulte, la DJA 

de BPC est < 25%. 
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1.0 IN-tRODUCTION 

1.1 Background 

ln the early 1980's, residents of Fort Good Hope (FGH), Northwest 

Territories (NWf) began noticing that the livers of loche (Lota Iota) caught in the 

Mackenzie River (Dehcho) were becoming sm aller and discoloured while the flesh 

of lake and broad whitefish (Coregonus clupeaformis, and Coregonus nasus 

respectively) was becoming more watery. Some of these fish were considered unfit 

for consumption. As the changes were concurrent to an expansion of oil 

production at Norman Wells, upriver from FGH, studies were conducted by 

Fisheries and Oceans Canada to determine whether the condition of the fish was 

related to hydrocarbon exposure (Lockhart et aL, 1987, 1989). Results trom the 

studies indicated that contamination by petroleum products cou Id not be ruled out 

conclusively (Lockhart et aL, 1989). 

At the same time, the report documented the widespread contamination of 

fish in the Mackenzie Basin with several organochlorine compounds, notably 

toxaphene and polychlorinated biphenyls (peas) (Lockhart et aL, 1987). As fish 

form an important part of the diet of Native People living in the Mackenzie Valley 

Region, the Dene Nation responded to this report with a request for an evaluation 

of the risk incurred through the consumption of fish caught in Dehcho. The Dene 

Nation is a Native Indian Nation whose members include individuals trom the 

Hareskin, Yellowknife, Chipewyan, Bear Lake, Loucheux, Siavey, Mountain, and 

Dogrib tribes (Holmes and Barnaby, 1989). As will be described in section 1.3, it 

is the Hareskin te whom this thesis attends. 

An evaluation of risk resulting from the consumption of tish caught in 

Dehcho must be considered within the context of the larger food system. In this 

thesis, the term food system refers to the realm of food utilization (Le. from 

procurement through hunting, fishing, gathering, sharing, or purchasing; to 

preparation for storage or for immediate consumption; and, finally, to 

1 
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consumption). As the food system of the Hareskin includes both market and 

traditional foods, the market food component of the diet must be explored with the 

traditional food component when evaluating the risk involved with fish 

consumption. In this thesis, market foods refer to those foods whlch are imported 

and sold in retail outlets while traditional foods are those wlld foods Identlfled by 

the Hareskin as traditional to their culture. Such an evaluation must also consider 

the benefits of the existing food system (e.g. nutrients) together wlth Its nsks (e.g 

contaminants) . 

Health. and Welfare Canada, together with the Nwr Department of Health, 

arranged funding to the School of Dietetics and Human Nutntion, McGill University 

(Dr. H.V. Kuhnlein), for dietary evaluation and food sample collection ln FGH and 

Colville Lake (CL). The question guiding the dietary assessment was uJtimately to 

determine whether the intake of contaminants fram tradition al foods, partlcularly 

from the fish component, was sufficient to warrant ad vice to alter current dletary 

patterns. 

1.2 Project Overview 

To address this question, a model was developed whlch sought to ascertaln 

the sources of various nlltrients and contaminants in the conternporary food 

system of the Sahtu (Hareskin) Dene/Metis as weil as to determlne the levels 

actually consumed (Figure 1.1). 

First of ail, determinants of traditional food use which, in turn, Influence the 

intake of nutrients and contaminants were proposed including age, sex, season, 

household demographics (e.g. size of household), number of hunters or 

fisherpeople in the household, and employment status. As indicélted at the top of 

Figure 1.1, the factors to the left of the single '" le (age, sex, season) are thought 

to have a uni-directional association with levei of traditional food use while a two­

way directionality is assumed for those to the right of the line (household 

demographics, number of hunters and/or fishers in the household, and 

employment status). Oth~rfactors which may be involved in determining traditional 
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Fiqure 1.1 project overview: Determinants of Dietary Intake 
of Nutrients and contaminants by the Sahtu 
(Hareskin) Dene/Metis 

Age Sex Season Household # Hunters/ 
Demographies Fishers 

~ -7 
Level of Traditional Food Use 

H~gh Medium Low 

Traditional:Market Food Intake 

Nutrients 

Energy: Fat, Protein, Carbohydrate 
Fatty Acids 
Vitamin A (Retinol) 
Iron, Zinc 
others 

Adapted trom Kuhnlein (1989b) and Appavoo (1990). 

Employment 
Status 

-

Contaminants 

Toxaphene 
PCBs 
others 
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food use but which were beyond the scope of this project will be discussed in the 

literature review. 

The level of traditional food use influences the proportion of traditional to 

market food consumed. This ratio of traditional to market food consumed IS 

proposed to affect the intake of various nutrients and contaminants (Figure 1.1). 

ln her Master of Science thesis, Donna Appavoo discussed selected 

determinants of traditional food use in addition to provlding details on the fats, fatty 

acids, and toxaphene found in the food system of the Sahtu (Hareskin) 

Dene /Metis of FGH and CL, NWT (Appavoo, 1990; Appavoo et al., 1991) ThiS 

work drew on data collected in the summer (July / August) and winter (November / 

December) seasons of 1988 and will be referred to throughout thls thesls as Phase 

1 of the project. 

The current thesis concentrated on proteln, Iron, Zinc, vltamln A and PCBs 

in the same food system surveyed ln Phase 1 (1990) Data fram Phase 1 were 

supplemented with information collected in the late spring (May/June) of 1990 

(Phase Il). The rationale behind the choiee of dietary constltuents IS presented ln 

the literature review. 

ln addition to providing relevant descriptive data, the relatlonshlp between 

level ot traditional food use and the seJected dietary constituents were analytically 

examined. Seasonal variation in food use, nutrient intake, and PCB Intake were 

analytically explored. 

Other nutritional and toxicological elements Will be presented separately by 

Dr. Kuhnlein and other members of the research team. 

1.3 Study Communities 

As previously noted, the two communities involved in the study were FGH 

and CL. Fort Good Hope is located on the banks of Dehcho 27 km south of the 

Arctic Circle while CL is situated approximately 170 km northeast of FGH on the 

southeast shore of Colville Lake (Figure 1.2). 

These two communities are the focal settlements for the Sahtu (Hareskin) 
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Figure 1.2 

Location of Fort Good Hope and Colville Lake 
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Dene/Metis. Culturally, the Sahtu (Hareskin) Oene/Metis belong to the Northern 

Athapaskans. The contemporary linguistic group affiliation of the FGH area IS 

called Sahtu North Siavey. K'a so gotme, or "big willow people" is the name used 

by many Hareskin to refer to themselves (Savlshlnsky and Hara, 1984) Sahtu 

refers to the Great Bear Lake region of the Mackenzie Valley To a large extent, 

the Oene people live in this valley. Metis IS a term used ln reference to Indlvlduals 

with mixed Native Indian and White ancestry. In th,s thesls, the term Hareskln Will 

be used when referring to the Sahtu (Hareskin) Oene/Metls. 

ln 1959, a winter road was cut trom FGH ta the game-nch area of CL and 

a sm ail community was developed. Famllies mlgratlng trom FGH to CL were 

primarily those who wished to pursue a more tradltlonal way of Iife 

As of June, 1985, the population of FGH was 693 composed of 78% Dene, 

12% Metis and 10% other At the same tlme, the population of CL was 57 (100% 

Dene) (NWT Data Book, 1986/7). 

1.4 Thesis Format 

One of the functions of the literature review (Chapter 2) was to provide the 

rationale behind ti"'e hypotheses to be tested. In turn, these hypotheses wlth thelr 

concomitant objectives (Chapter 3) determined which design and methods were 

mast appropriate. The methads which were implomented provlded an acceptable 

compromise between the ideal and the practlcal, as Will be discussed ln Chapter 

4. The results and discussion (Chapter 5) stemmlng trom the data which were 

collected and analyzed led ta the summary and conclusions whlch will close the 

thesis (Chapter 6). 
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2.0 LlTERATURE REVIEW 

As Billson (1988) noted, one cannot begin to grasp the contemporary 

situation without tirst comprehending its historical context. Understanding the 

determinants of the contemporary situation becomes particularly meaningful if an 

intervention aimed at promoting significant change is ta be introduced. In this 

case, if advice ta alter current Hareskin dietary patterns is ultimately found to be 

warranted (Le. If risks of traditional food use outweigh the benefits), then it will 

become crucial ta understand and address any structural constraints (i.e. 

economic, socio-cultL:. :,1, or political) to effective change which may exist. 

Ta thls end, a brief synopsis of the major stages of cultural and dietary 

change will be presented. The examination will begin from the time the ancestors 

of the present-day Native people of the Canadian North are believed to have 

immlgrated ta Canada and will culminate the year of Mackenzie's historic voyage 

down Dehcho. An overview of the Iifestyle changes which resulted from early 

interactions of the Hareskin with White culture will follow. This discussion Will 

provide the pertinent historical backdrop from which to understand the 

contemporary Hareskin food system. 

The focus will then shift to the contemporary food system of the Hareskin 

People. A review of some of the current determinants of contemporary food use 

by northern Native Canadians will be the first subsection addressed within this 

framework. Next, a description of contemporary patterns of food use, followed by 

a subsection entltled "Seasonal Changes in Food Use and Nutrient Intake", will be 

presented. The section will end with a brief overview of the benefits and potential 

risks of the contemporary Hareskin food system. 

ln the third major section of the literature review, selected benefits and risks 

of the contemporary Hareskin food system will be discussed. Specifically, the 

benefits selected ta be addressed are the nutrients protein, iron, zinc, and vitamin 

A while the potential risk ta be discussed is that which is derived through the 

ingestion of foods containing polychlorinated biphenyls, or peBs. 



, . 

8 

ln each of the previous sections, where data specifie' to the Hareskln are 

lacking, qualified data tram other northern Native groups will be dlscussed A 

summary of the literature which was reviewed will close the chapter. 

2.1 The Pre-Contemporary Hareskin Food System 

2.1.1 Pre-Contact 

Approxlmately 30,000 years ago the ancestors of the Indlgenous people of 

Canada migrated tram Siberia across the land bndge spannlng the Benng St rait. 

The historical epoch these people lived in was termed "Ice Age Archalc" and lasted 

from 30000 to 8000 BC. Billson (1988) Identifies the culture as the "Big Game 

Hunting Culture" as mammoths, mastodons, camels, antelopes and glant sloths 

were the prey of these people. The rapldly advanclng Ice coupled wlth the reallty 

of tracking game necessltated a nomadlc IIfestyle (Bilison, 1988) 

A dramatlc change ln cllmate with a concomitant change ln animai specles 

available for consumption led to the second stage, identlfled as the "Early Hunting 

and Fishing" age. This stage, lasting trom approxlmately 9000 BC to 1100 AD, 

acknowledges the differentiation of the Indian and Inuit peoples (Bilison, 1988) 

The residents of the Mackenzie Delta were known as the "People of the 

Small Knife" due to the distinctive set of technologies they employed to obtain thelr 

food. Fish, caribou, deer and elk were caught and hunted using boats and smaller, 

more refined tools. As with the more northerly Denblgh people, they malntalned 

the adaptive nomadic lifestyle - living in small bands conslstlng of a few familles 

which broke up into smaller units when food was scarce. They both hunted and 

fished in order to ensure a source of food. Reciproclty, sharing, and adoption of 

one another's children ensured that ail of the members were weil looked after 

except in dire situations (Billson, 1988). 

From 1100 AD, "Athapaskan" is the term used to refer to the culture of the 

people ofthe Mackenzie Delta (Billson, 1988). The Dene belong to the Athapaskan 

culture which is fundamentally the same as that of the precedlng era. The use of 

hide snares for hunting small game such as hares as weil as the onset of the USe 
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of moose for food and hides are two differences between the two stages (Billson, 

1988; Yesner, 1989) 

Billson (1988) goes on to des~ribp- two additional stages of cultural change 

whlch took place post~contact with White culture as a result of altered economic 

actlvity. For the Hareskin, the first of these stages, the "Transitional Hunting, 

Fishing and Whaling" era, con be characterized as an early period of non-cash 

trading of furs obtained by trapping. The second additlonal stage transpired once 

trapping became commercialized. At this point the northern Native people became 

inextricably intertwined with the White system. Before these two stages are 

dlscussed, however, It is important to first present a baseline view of the Hareskin 

dlet at the tlme of contact with White man. 

2.1.2 Contact 

Various ecological niches were, and still are, utilized by the Dene including 

mountain, talga, tundra and transitional zones. The area is characterized by lakes, 

rivers and other waterways which traverse low-Iying plains, the northernmost of 

which are known as the barrenlands. The forest is composed mainly of jack pine, 

blrch and spruce. 

Depending on how far north the location is, the land can remain covered 

with ice and snow for up to seven months of the year. Although summers are 

quite short, temperatures can reach the eighties and are often accompanied by 

sunshine for most of the day. Winter and summer are separated by brief transition 

periods known as "freeze-up" (when the surface land and waters becomes frozen) 

and "break-up" (when the ice on the rivers, lakes and surface land melts) (Walker, 

1984). 

Numerous fish species and small game such as beaver, rabbits, ptarmigan, 

marten, and lynx were caught, trapped, and hunted. The more southwesterly Dene 

people focused their subsistence activities on moose with some use of woodland 

caribou, while those in the northeast used barrenland caribou extensively. During 

break-up and freeze-up, flocks of migratory birds passing through the region 
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provided a welcome source of dietary diversity. Some of the dellcacles reported 

to be consumed by the Hareskin include canbou tongue, canbou fetus, muskrat, 

and beaver tail (Asch, 1984; Savishinsky and Hara, 1984) 

The warmer months provlde an intense growlng season for a wlde vanety 

of plant material including wild greens, berries, roots, and edlble barks (Walker. 

1984). Certain mosses and lichens were bOlled to make beverages and medlclnes 

Vegetation in the rumens of caribou, moose and other herbivores was consumed 

as weil (Asch, 1984; Savishinsky and Hara, 1984) Liver was an Important source 

of carbohydrate ln the form of glycogen, with glycopratelns fram Intestinal eplthella 

serving as another source of carbohydrate (Schaefer, 1977) 

Cooking was done by raastlng and stone-bolhng Meat and flsh were 

sometimes pounded with grease and bernes to make pemmican Excess foods 

were preserved by freezing and cachlng ln tlle wlnter and by drylng and smoking 

in the summer (Savishinsky and Hara, 1984). 

Desplte what would seem to be a vaned dietary base, the Insecunty of 

Hareskin subsistence was one of the most striklng features of thelr early condition 

Their dependence on the snowshoe hare (hence their appellation) led to penodlc 

starvation since the hare population is weil known to naturally dlP, qUlte 

dramatically, every seven years or so. Even the western technology of Iron, nets 

and guns which were gradually made accessible to the Hareskln ln the 1800'5 

could ACt ensure enough food (Savishinsky and Hara, 1984) 

ln summary, It is clear that up to the point of contact wlth White culture, the 

foods consumed by the Hareskin and other Native people living ln the Mackenzie 

Valley Region were obtained through the subslstence actlVlties of huntlng, flshlng, 

trapping, and harvesting although there may have been sa me trading, especlally 

for fats and oils. Their diet was heavily reliant on the flesh and organs of both wlld 

game and fish which, over time, may have led to adaptations ta a hlgh proteln dlet 

(Speth and Spielmann, 1983). Sources of seasonal variation included mlgratory 

birds and fresh plant mate ria!. Whlle various forms of complex carbohydrate were 

consumed, it appears that berries were the predominant source of Simple 
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carbohydrates. There IS no known report of the use of honey by the Dene, 

although there IS mention of the use of a birch tree-derived syrup once metal 

boiling pots were made available through trade (Walker, 1984). The average fat 

content of the Dene dlet at the time of contact is unknown although wild animai 

flesh tends to be lower ln total IIpid content than does most domestlcated meats 

(Appavoo et al, 1991; Hedican, 1986) The diet consumed at the time of contact 

was unllkely to lead to chranic malnutntlon although acute starvation was likely 

when hunts falled (Savishinsky and Hara, 1984). 

2.1 3 lIfestyle and Food System Changes Post-Contact 

Llke thelr ancestors, they must organize thelr way of Iife 50 as to 
cope wlth conditions Imposed upon them by their '" Jbarctic 
enwonment. In addition, they must now cope with conditions 
Increaslngly Imposed upon them by forces. whlch onglnate ln SOCIO­
cultural systems far from (them) ... which, nevertheless, have a 
tremendous Impact upon them and th61r tradltional way of life 
(Rushforth, 1977:32). 

It was almost exactly two centunes ago, in 1789, that Alexander Mackenzie 

made his celebrated voyage down Dehcho. It was at this point that the Hareskin 

met "White Man" and took the first step into another world. 1 

That first meeting initiated a chain of events which has, for the Dene, 

culminated in a shlft in Iifestyle, for many, fram living on the land to living in 

settlements; fram a subsiste'1ce-based economy to a consumer economy; and 

tram self-sufflciency to dependence (Billson, 1988). As a consequence of this 

metamorphosis. the Dene have experienced alterations in their dietary pattern and 

consequently in their nutritional and health status, as will be discussed later 

(Young, 1988; Schaefer and Steck!e, 1980). 

The following ctlronology, summarized in Table 2.1, recounts the major 

events in Hareskin history occurring after contact with White culture. The period 

1 Samuel Hearne travelled to the Great Slave Lake area, NWT in 1771 but 
apparently met no Hareskin People (Holmes and Barnaby, 1989). 
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before World War Il corresponds to the era Billson (1988) termed the "Transitional 

Hunting, Fishing and Whaling" stage. Hedican (1986) referred to the same era as 

that of "ceremonial exchange" in which the traders depended on the goods and 

services of the Native population, often for survival. Around the tlme of the second 

World War, commercialized trade or "non-reciprocal" exchange replaced the 

preceding, more egalitarian, era (Billson, 1988; Hedican, 1986). 

As a result of his historie voyage, Alexander Mackenzle's employer, the 

Northwest Company, set up its northernmost (at the tlme) trading post at FGH ln 

1806. The Hudson Bay Companysubsequently absorbed the Northwest Company 

in 1821. Initially, trapping was encouraged thraugh the provIsion of trade goods 

to the Hareskin by direct trading. Later, the Instltutlonallzatlon of a debt system 

through the use of tokens led to a forced dependence on the Hudson Bay 

Company (BllIson, 1988). The first items introduced were "staple" foods such as 

tea, flour, and sugar as weil as tobacco, alcohol and metal utenslls By the late 

1800's guns and steel traps were brought in, while the early 1900's heralded the 

advent of western clothing and cloth. 

The tradition al nomadic lifestyle was gradually belng replaced by a more 

settled one at this point. White store employees Integrated wlth the Hareskln ln 

family systems, and in the first two decades of the twentieth century some of their 

children were sent to the Fort Providence Mission Boarding School. Many thus 

gained a fluency in French while being forbidden to speak their own language 

(Asch, 1984; Savishinsky and Hara, 1984). 

A Roman Catholic Mission, under the direction of Father Grailler, began 

near FGH in 1859. In 1866, a Roman Catholic Church was bUilt ln FGH under the 

direction of Father Petitot (NWT Data Book, 1986/7). By the early twentleth century 

ail of the Hareskin were nominally Catholic through baptism and confirmation 

(Savishinsky and Hara, 1984). 

ln 1921, ail was discovered at Norman Wells (see Figure 1.2). In 1922/23, 

Treaty 11 was signed with the federal government. The Hareskin in the FGH area 

were grouped together as Band Numbar 5 un der the treaty. In exchange for their 
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Table 2.1: Overvlew of Events ln Hareskln Hlstory Post-Contact with 
White Culture 

1. Non-cash Trading Stage 

1789 
1806 
1821 

late 1800's 
1866 
1921 
1922/23 

1926 

1927 
1930 

- Mackenzie meets Hareskin 
- Northwest Company Trading Post sat up at FGH 
- Hudson Bay Company takes over NorthWest Co. Post 
- trapping encouraged via trade goods/debt system 
- tea, flour, sugar, tobacco, alcohol, metal utensils 

available 
- guns, steel traps available 
- Roman Catholic church built at Fort Good Hope 
- oil discovered at Norman Wells 
- Treaty 11 signed: in exchange for title to land Dene 

retained right to use traditional resources, received 
$5/year, and obtained a federal promise of medicalf 
educational facilities 

- children of FGH attend residence school in Aklavik, 600 
km north 

- bad influenza/choiera year 
- tuberculosis endemic 
- fur trade flourished even in depression years 

II. Commercialized Trading Stage 

1940's - fur prices collapsed, trade good priees high, increased 
incidence of disease 

- as a result of above, federal government stepped in 
(many Hareskin had migrated to FGH) and instituted the 
following: family allowance, pension, welfare, compulsory 
education, housing, nursing stations, water, electricity 

1959 - cultural revitalization; road cut to Colville Lake to 
increase access ta game resources 

1975 - Berger Inquiry: increased political activity re. self 
determination and land claims sparked to some extent by 
the proposed Mackenzie Valley Pipeline 

1980s - concern about possible contamination of wildlife (fish) as 
a result of oilfield expansion at Norman Wells (144 km 
south of FGH); concern about long-range transport of 
contaminants 

13 
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title to traditional lands, the Dene retained the right to utilize the natural resources 

for subsistence and trapping. In addition, they received treaty payments of five 

dollars a year and had the promise of governmental medical and educational 

services (Savishinsky and Hara, 1984). 

Nineteen twenty-three marked the year of the advent of the Royal Canadlan 

Mounted Police patrol in FGH. In 1926, children from the town began attending the 

Catholic residence school in Aklavik, 600 kilometres north of FGH Because of thls 

schooling, English superseded French as the "official" language. 

With respect to health, 1927 marked a particularly bad season for Influenza 

and cholera while, by 1930, tuberculosis had become endemic. It was not untll 

thirty years later that tuberculosis was under some control (Savishlnsky and Hara, 

1984). 

ln economic terms, the fur trade flounshed even in the depresslon years 

with trappers using steel traps more th an deadfalls and sn ares Outboard motors 

and firearms were increasingly used. The consumption of home brew, an alcahohc 

beverage of variant themes but usually consisting of yeast, sugar, and raisins was 

also common (Savishinsky and Hara, 1984). 

Although the government had established its presence in the subarctic in 

the latter part of the nineteenth century, it was not until after World War Two that 

it took on a significant raie. It was also at this point that the "non-cash trading" 

economy in FGH gave way to the "commercialized trading" stage. Around thls tlme 

the priee of furs collapsed. Coupled with the high rate of tuberculasis present in 

the area, the federal government felt a need to step in. People had migrated to the 

Fort and needed money. Since 1945, the government has introduced family­

allowance and old age pension benefits which, together with weltare, have 

provided major sources of non-wage incame to the economy. In the late 1940s, 

compulsory southern-based education programs were introduced in permanent 

schools in FGH, among many other settlements in the regian. Families who did not 

send their children ta school were liable to be fined, jailed, or to have their famlly 

allowance cheques cancelled (Asch, 1977). At the same time, the government 
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initiated the construction of housing and nursing stations. It also introduced water 

delivery and electricity in the communities and provided much of the local wage 

employment. As more people acquired new skills and higher education more of 

them spent more time at the Fort pursuing wage labour positions (Savishinsky and 

Hara, 1984). This altered time and energy availability for traditional food harvesting 

pursuits. 

A major cultural and social revitalization occurred among the Hareskin in the 

late 1950s. This was largely the result of a decision taken by regional 

administrators to encourage greater use by the Hareskin of the territory's natural 

resources and to decrease their reliance upon welfare and wage labour. In 1959, 

a winter road was eut to the fur, caribou and game-rich are a of Colville Lake. With 

the help of local officiais, a small community had built up around a store and 

mission by 1962. Famllies migrated to, or resettled in, thls community where they 

were able to pursue a hunting, fishing and trapping way of life with only a fraction 

of the government assistance, drinking, and unemployment problems of the larger 

fort towns. As a result, the Hareskin were largely redistributed into two permanent 

settlements less th an 100 miles apart. Members of the two communities continue 

to visit, communicate and intermarry thereby maintaining their sense of common 

identity (Savishinsky and Hara, 1984). 

The 1975 inquiry led by Mr. Justice Thomas Berger into the social and 

environmental consequences of a natural-gas pipeline through the Mackenzie 

Valley helped to make the Dene Nation, particularly the membership at FGH, a 

strong political voice in the Mackenzie Valley and beyond (Goddard, 1985). Later, 

in the early 1980's, it was principally residents of FGH who reported a deterioration 

in the quality of fish caught in Dehcho and who lobbied for government support 

in discerning the cause of the problem (Lockhart et al., 1989; Lutra Associates, 

1989). 

ln summary, the Hareskin developed a dependency on various trade goods 

for which cash was required: "when the white man first came and brought some 

things with them, the natives were happy to get what they could to make life a bit 
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easier" (Holmes and Barnaby, 1989:15). In exchange, the Hareskin had a single 

commodity with which to obtain cash - furs. When fur prices fell and the pnce of 

consumer goods rose around the time of World War Two, the Hareskln found 

themselves in a bind - how to obtain the cash which they required for the goods 

on which they had come ta depend. At the same tlme, the incidence of vanous 

diseases was rising and people were going to the Fort for assistance (Savlshlnsky 

and Hara, 1984). The federal government's institution of transfer payments to 

"solve" the latter problems decreased Native self-reliance further while weakemng 

tradition al leadership (Asch, 1984). 

The institution of mandatory schooling contnbuted to Increased settlement 

since many families chose to settle in town rather than belng separated tram thelr 

children (Goddard, 1985). This led to a decrease in famlly access to the bush for 

subsistence activities as weil as dlminished exposure of children to bush IIfe At the 

same time as they were being excluded from bush life, children were belng taught 

material which was directed towards the transmission of southern Canadlan 

culture. Thus the formai education process contributed to an alienatlon of Native 

children from their traditional culture and food system. Further, the settllng of 

adults who wished to be near their school-age children encouraged an Increased 

reliance on market foods while making access to traditional foods more dlfflcult. 

This is particularly true since game close to the settlements quickly became 

depleted with the advent of guns and steel traps (Morns, 1973). 

As noted earlier, however, there has been an increasing movement towards 

cultural revitalization which has grown over the past couple of decades. Thus, 

there exists among the Hareskin a continuum ranging from primarily a land-based 

lifestyle to one of virtually exclusive settlement life (Savishinsky and Hara, 1984; 

Goddard, 1985). Land claims talks, aimed at securing critical huntlng and flshlng 

areas, have sensitized people to the vulnerability of the environ ment which sustalns 

their traditional lifes,tyle (Goddard, 1985). 

The next section provides a description of the contemporary Dene 

(Hareskin) food system including a more detailed discussion of how the objective 
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historical events mentioned above influenced contemporary dietary patterns. 

2.2 The Contemporary Hareskin Food System 

2.2.1 Contemporary Forces of Change 

Basic to health is nutrition; and the nutrition of people who 
traditionally live by hunting is particularly vulnerable to cultural and 
social change (Schaefer and Steckle, 1980:i). 
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Increased availability of market foods and alterations in lifestyle (e.g. 

participation in the wage economy) are often cited as sources of chQnge in the 

aboriginal dietary patter n (Raymond, Drury, and Szabadka, 1985; Kuhnlein, 1989a). 

However, the initial determining factor, based in history, is rarely addressed. 

Essentially, this factor is the cnndition of internai colonialism2 which continues ta 

exist in the Canadian North (Griffiths et aL, 1987; Billson, 1988). While this 

relationship has the potential ta improve, it has contributed ta the historical events 

described earlier which, in turn, have had significant effects on certain elements 

of Hareskin lifestyle and consequently on dietary patterns. 

As noted earlier, settlement, formai education, and the need for money 

decreased access to, and experience with, bush life which, in turn, increased 

reliance on store foods (Thouez et al., 1989). Instead of venturing into town a few 

times per year to obtain trade goods, many now venture into the bush a few times 

a year to obtain wild foods. 

2 [Internai colonialism] refers to situations where the original 
in habitants of remote regions have been disenfranchised 
economically and politically by the nation states which surround 
them. Commodities are valued according ta the national and 
international economic priorities which have little ta do with economic 
conditions in hinterland regions. Populations are maintained as 
cheap and mobile labour forces for the shifting priorities of resource 
extraction industries. The dominant (and usually White) minority also 
allocates social roles and thereby creates a cultural division of labour 
where indigenous peoples occupy the lower rungs of institutional 
ladders (D'Neil, 1986:251). 
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Culture, however, is very resilient and, ironically, one of the consequences 

of Euro-Canadian influence in the north has been the development of a much 

more clearly defined sense of identity and purpose among the northern Native 

People since destruction of the environment and of thelr cultures IS unlversally 

feared (Savishinsky and Hara, 1984; Hultkrantz, 1973). It IS interestlng to speculate 

that, as a result of the relatively rapid changes which have occurred. the current 

dietary pattern is transitory until such a time as a more culturally acceptable and 

adeptive diet is adopted. 

Ritenbaugh et al. (in prep.), suggest that dietary "acculturation" ln a Dene 

community is a function of age and community. Younger indtviduals consume the 

greatest diversity of foods and have the lowest energy Intake fram tradltlonal 

foods. Individuals living in communities with easy access to stores and 

transportation axes have diets charactenzed by relatlvely hlgh market food 

consumption as weil as decreased prateln intakes (Rltenbaugh et al , ln pmp ) 

Kuhnlein (1989a,b) notes numerous factors which are believed ta dlrectly 

contribute to the observed decrease in the use of traditional foods. These Include: 

a) legislation restricting use of traditional food resources 
b) reduced density of traditional food species per unit of harvest 

area 
c) availability of new foods 
d) acceptability of new foods as a result of media, social contact, 

and education, and 
e) limitations of time and energy for traditional harvesting 
f) interruption of knowledge transfer to younger generations. 

Increased financial resources, can serve to elther dlmlnish or enhance 

traditional food use. If money is used to purchase market foods, a decrease ln 

traditional food consumption may potentially result. CClntrarily, if it is used ta 

purchase hunting technology or to finance excursions ta less utilized areas, money 

can serve to increase the availability of traditional food resources (Hedican, 1986; 

Rushforth, 1977). 

Together with legal, practical (time, energy), and ecological considerations, 

individual preferences and health beliefs are important determinants of food 
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choices (Wein et aL, 1989; Kuhnlein, 1989b). Bone (1985) suggested that 

exposure to market foods through work camps can change food preferences. On 

the other hand, exposure of children to traditional foods through participation in 

bush life may increase their appreciation of, and preference for, traditional foods 

(Goddard, 1985). 

Recent concerns about the contaminant content of wild foods, particularly 

with respect to methylmercury and PCBs, are contributing to a decreased use of 

tradition al foods (Schaefer and Steckle, 1980; Kuhnlein, 1989b). Thouez et al. 

(1989) note that the future of the hunting and trapping regime is linked to current 

environmental management. 

ln contrast to the increasing delocalization of the northern food system, 

Herrin and Gussow (1989) make a plea for increased local autonomy in food 

production to aid in the development of sustainable food systems. However, it IS 

not feasible to encourage a return to the bush with a complete severance from the 

market goods which have become a part of their lives. Individuals understandably 

do not wish to give up items whlch make life more enjoyable, many may not know 

how to live off of the land, and the possibility exists that the land could not support 

the increased number of people (Fernandes-Costa, 1984). 

2.2.2 Current Food Use Patterns 

The Nutrition Canada Food Consumption Patterns Report notes that Native 

Indian adults consumed a daily average of 7 to 30 grams of wild game (not 

including fish of which the Native Indian population consumed slightly greater th an 

the national average) depending on sex and age (HWC, 1977). However, only a 

small fraction of the individuals surveyed came from the subarctic Mackenzie 

Valley Region. Data fram Ritenbaugh et al. (in prep.) show that fully 25% of the 

energy consumed by the Dogrib was derived from traditional foods. Similarly, 

Appavoo (1990) calculated that the adult Hareskin population in FGH consumed 

approximately 30% of their energy from traditional foods, while individuals in CL 

obtained closer to 55% of their energy from traditional foods. Young (1988) 
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reported that active subarctic hunters may consume over 2 kg of flesh food daily, 

a value significantly different from the 30 9 average noted by Nutrition Canada. 

The average Canadian consumes approximately 140 g of red meatJ 

/person/day of which beef constitutes 50-60%, park 30-40%, and other meats 

< 5%. Muscle comprises approximately 75% of the red meat consumed wlth 

processed meats making up the remaining 25%. Ground beef is the largest single 

item purchased while less than 1/50 of Ule red meat consumed IS ln the form of 

organ meats. However, it has been determined that while organ meats contnbute 

only 0.3% dietary protein and 0.8% of dietary Iron, they contnbute approximately 

12% of the vitamin A (Sabry, 1988). 

Lutra Associates (1989) reported that almost ail FGH and CL households 

interviewed participated in the domestic fishery Even those who dld not partlclpate 

consumed up to 10 fish per week. However, the Intenslty of flshlng is less than It 

was previously due in part to a reduction in the number of dogs kept and hence 

the number requiring feeding. Sorne households implicated Increased age and less 

time on the land for a diminished use of fish. A small proportion of households 

also reported a decreased fish consumption secondary to questions regardlng 

their safety for human consumption (Lutra Associates, 1989). 

Whitefish, cisco and inconnu are the major species consumed in FGH, while 

trout and whitefish predominate in CL. The flesh and eggs of most species 

harvested are consumed as are the livers of loche, whitefish and inconnu. Other 

information collected indicate that while fish plays an important part ln the 

household diet, fish is not depended upon as the main food source ln FGH. Fish 

plays a more important role in the diet of CL residents (Lut ra Associates, 1989). 

ln comparison, the average Canadian consumed only 135 9 of flsh per week (raw 

edible portion) in 1988. The vast majority of this weight was muscle tissue (NIN, 

1991). 

3 red meat is defined as beef, pork, veal, lamb, mutton; organs of the above; 
and processed meats containing the above (Sabry, 1988). 
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Wein and Sabry (1988) found that 120 Native Canadian households near 

Wood Buffalo National Park in northern Alberta consumed traditional foods an 

average of 319 times per year. Large animais, particularly moose and caribou were 

used on an average of 128 occasions while fish, predominantly whitefish, were 

used on an average of 62 times per household per year. With the exception of 

berries which were used on an average of 63 occasions per household per year, 

plant foods were infrequently used. Sm ail mammals, birds, and waterfowl were 

also used (Wein and Sabry, 1988). Although populations of rabbit, beaver, and 

muskrat fluctuate, they are especially important when big game fail (Schaefer and 

Steckle, 1980). 

For use in a PhD thesis regarding the food use and nutrient intakes of 

Native Canadians living near Wood Buffalo National Park, Alberta, Wein (1989) 

classified Individuals in households in the upper third of a household traditional 

food frequency distribution (n = 58) as frequent users of traditional foods. Residents 

of households in the lower third (n = 55) were classified as infrequent users. Wein 

(1989) found that frequent users of traditional foods obtained significantly more 

protein, iron, phosphorus, riboflavin, and niacin and significantly less fat and 

calcium per 1000 kcal th an infrequent users. Zinc intake was not assessed. 

ln 1985, households in four communities along Dehcho ranging from 

Norman Wells (the most urban with the most non-Natives) to Wrigley (the most 

remote with the highest proportion of Native residents) were questioned regarding 

their use of traditional foods. Using answers to the question "How much of your 

household food is country food", Bone (1985) classified households as "Iow" with 

respect to traditional food use if less than or equal to 15% of the foods used were 

wild foods, "medium" if between 16 and 60% of their foods were wild foods, and 

"high" if over 60% of the foods they used were wild foods. The results indicated 

that 41.7% of households were "Iow" consumers, 40.6% WNe "medium" 

consumers, and 17.7% were "high" consumers. The author stated that "ail" (Native 

and non-Native) households were surveyed with an averall response from 423 

households. No indication regarding non-respanse or possible bias is given. A 
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further question arising from the lack of detail regarding methods used IS how vahd 

and reliable the answers are. 

Muller-Wille (1974) noted that large quantities of meat are consumed in the 

bush. This meat is supplemented with tea, sugar, bannock, and sorne canned 

foods. Less meat is consumed in the settlements due to the avallablilty of store 

foods and the difficulty in transporting meat fram the bush to the settlement. 

From the time of ice break-up untll late September, market foods are 

brought into FGH by barge (Smith, 1986). Ali dairy products and staples must be 

shipped into the NWT. In the NWT, approximately 40% of stores sell fresh meats 

while le'3s than 26% sell any traditional foods. Of the tradltlonal foods sald, most 

is fish (Green and Green, 1987). Some famllies keep thelr own chlckens and grow 

vegetable gardens. Market foods are used extenslvely to supplement traditional 

foods which are the pnmary dietary sources of meat and flsh (Bone, 1985, 

Hedican, 1986). 

Current dietary change among the Dognb has been proposed ta involve 

more addition than substitution (Ritenbaugh et aL, in prep.) ln particular, reflned 

sugar praducts are being increasingly utilized (Schaefer and Steckle, 1980). 

Energy intakes have consequently increased. Proportion Wise, the change IS seen 

in higher energy Intakes from carbohydrate and less tram prateln. However, 

average protein intakes remain approximately twice that of the American average 

thereby supporting the continued existence of an influence of a huntlng-based diet 

(Ritenbaugh et aL, in prep.). 

Age-related patterns in food consumption include a higher percentage of 

energy fram meat with increasing age and a higher percentage of energy fram 

carbohydrate with decreasing age. Energy intake fram bread remains consistent 

throughout the age groups (Ritenbaugh et aL, in prep.). Younger age groups show 

a decreased intake of organs and bones with a concomitant increase in the 

consumption of muscle tissue (Schaefer and Steckle, 1980). 

ln 1986, the average Canadian derived approximately 12-14% of dietary 

energy from pratein, 38-40% trom fat, and 46-50% fram carbohydrate (Sabry, 
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1988). In contrast, Ritenbaugh et al. (in prep.) in their study of the Dogrib, found 

that approximately 31% of energy came fram protein, with an appraximately equal 

contribution from fat, and slightly more energy (approximately 39%) trom 

carbohydrate. 

2.2.3 Seasonal Changes in Food Use and Nutrient Intake 

ln the natural environment, seasonal changes influence the availability of 

various traditional food species for harvesting. Harvest patterns also vary 

according to community and year as influenced by the availability of wage 

employment, fur priees, and the distribution of animal populations (Delancey, 

1985). Consequently, the nutrient density of the diet may be expected to vary 

according to season, community, and year (Mackey and Orr, 1988). 

The consumption of "out-of-season" food species IS made possible through 

traditional preservation techniques such as smoking and drying, as weil as by 

more modern methods sueh as freezing (Wein and Sabry, 1988). Dried fish and 

meat also serve as a durable source of food which can be cached as protection 

against times of food shortage (e.g. during "failure" on the trapline) (Hanks and 

Winter, 1991; Maracle, 1985). 

From archaeological data, ethnographie analogy, and historie sources, 

Hanks and Winter (1991) supported the conclusion that the use of land and river 

resources by the Dene has not changed drastically since European contact. Most­

groups are still involved in a seasonally-determined mixed hunting, fishing, and 

gathering strategy which ernphasizes the production of dry fish for fall and winter 

use (Smith, 1986; Hanks et aL, 1991). 

Early summer fishing is looked forward to with anticipation after a meat­

dominated winter and spring. In particular, any eisco, whitefish, and inconnu which 

is eaught is regarded as a special treat (Lut ra Associates, 1989). Food 

proeurement from July to just prior to freeze-up is characterized by an intensive 

domestic fishery in which many fish species, ineluding inconnu, lake trout, eisco, 

and whitefish, are eonsumed (Smith, 1986; Rushforth, 1977; Lutra Associates, 
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1989). Large quantities of fish are dried for use year-round (Maracle, 1985). 

Mackey and Orr (1988) found that summer fish consumption on the northern 

Labrador coast contributed ta the highest seasonal intake of calcium, likely due 

to the intake of bones. Big game such as moose are also hunted at thls tlme and, 

towards the end of summer, caribou hunting begins (Smith, 1986) 

Fall and winter subsistence activities revolve around huntlng and trapping. 

Fur animais (particularly when worklng on the trapline), moose, canbou, rabblt, 

and fish are important sources of food (Smith, 1986; Maracle, 1985; Wein and 

Sabry, 1988). Moose and caribou are often dned or boned !n order to IIghten the 

load for the return ta the settlement (Yesner, 1989; Maracle, 1985) ln the Great 

Bear Lake area, October fare consists of late runs of whltefish, loche, and plke, 

rabbits, ptarmigan, and an occasional woodland caribou. Freeze-up marks the 

cessation of river fishing and an increase in lake-fishlng (Rushforth, 1977, Lutra 

Associates, 1989). 

Fort Good Hope residents are reported to look forward to the wlnter fishery 

"' ... because lake fish taste different than river fish'" and because they generally 

' ... no longer "trust" (i.e. the safety) of river fish' (Lutra Associates, 1989:56). In 

particular, the highly valued loche livers are reported to be at their tastlest (1 e. 

fattiest) in the early winter (Hunter, 1986). 

September duel< migrations provide d break tram the seasonal diet of fish, 

caribou, and market food. Tea, flour, sugar, lard, and oatmeal are the most widely 

used market foods during the trapping season (Rushforth, 1977; Appavoo, 1990) 

The importance of lard and sugar may lie in the fact that subsistence on lean fish 

and hare is often only a step ab ove starvation, as will be dlscussed in section 

2.3.1. For the Inuit living on the northern coast of Labrador, Mackey and Orr 

(1988) note that dietary Iron density in the early fall is the lowest of the year, while 

the winter diet has twice the Iron density of the other seasons. ThiS may be 

partially attributed ta elevated intake of seal. 

ln addition ta natural cyclic fluctuations in animal populations, winter 

weather conditions have the capability of altering the relative importance of various 
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food species in the next season. For example, deep snow can decrease the 

moose population through starvation while shallow snow may cause the death of 

small mammals through exposure (Yesner, 1989). 

Traditionally, the (Iate) spring hunt meant diversity and a renewal of fatty 

meat consumption after a late winter and early spring of high lean meat 

consumption (Speth and Spielmann, 1983; Wein and Sabry, 1988). Mackey and 

Orr (1988) report that on the northern coast of Labrador, protein intake is at its 

peak in early spring (Mackey and Orr, 1988). 

The spring hunt begins in late April to early May and involves the hunting 

of beaver, muskrat, ducks, geese, and any large game present (Smith, 1986). 

Meat whlch is not consumed is dried and brought back to the settlement 

(Rushforth, 1977). Hunter (1986) claims that spring is the best time to dry meat 

slnce there are few insects and the air is cool enough to give the meat its 'proper 

texture'. Like trapping, spring beaver hunts are often conducted by men, while the 

women stay in town with school-age children (Rushforth, 1977). 

2.2.4 Benefits and Risks of the Contemporary Hareskin Food System 

You know, cows were made for white people - moose for Indians. 
An Indian eats cows and pigs, and dies (Hedican, 1986:73). 

The concept of food safety provides a useful framework for addressing the 

issue of benefits and risks with respect to a food system. An integral part of the 

concept of food safety involves recognizing the popular phrase "the dose makes 

the poison". In other words, the mere presence of a compound does not imply 

that toxicity or physiological disruption will necessarily follow. Rather, it is important 

to quantify the length of time and level of exposure to the compound and to 

compare this amount against an appropriate standard. In addition to determining 

the magnitude of the risk, it is al 50 important to consider: the ease of modification 

of the food behaviour; the strength of the evidence that the risk is real; and the 

size of the population at risk (Forbes et aL, 1989). Further, it is important to weigh 
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the risks of a given food practice with its benefits (Institute of Food Technologists, 

1988). 

Benefits may be construed as anything which contributes to an 

improvement in condition, while risks pertain to such considerations as in jury, 

increased cast, decreased satisfaction, or loss of convenience (Instltute of Food 

Technologists, 1988). 

The benefits of traditlonal food use are hollstlc in nature, Involvlng such 

dimensions as nutrition, economics, and socio-cultural value. First of ail, tradltional 

foods are generally more nutrient dense than their marketed counterparts as Will 

be explicated in subsequent sections (e.g. Schaefer and Steckle, 1980) ln the past 

decade, there has been heightened interest ln the flsh component of the dlet due 

to health implications of its nutritional propertles (see Appavoo, 1990 for a revlew 

of the health implications of flsh olls). Secondly, tradltlonal food use serves as a 

buffer against economic dependence which can result fram hlgh use of costly 

imported foods (Hedican, 1986; Young, 1988). It is important to note that the 

Native people of northern Canada are among the only relatively poor populations 

in the wond with a larder well-stocked with animal protein (Usher, 1976, Asch, 

1984). Thirdly, the processes involved in obtainlng and utlllzlng tradltlonal foods 

incorporates values integral ta Hareskin culture including hard work and shanng 

(Bane, 1985; Usher, 1976; Rushforth, 1977). In addition, feelings of pnde and 

confidence at being successful at a useful endeavour are Important to conslder 

(Bane, 1985). In contrast with the sharing and reciproclty surrounding tradltlonal 

food use, the use of market foods pramotes individuahsm (Messer, 1984). A fourth 

benefit of traditional food use is self-evident and involves the fa ct that the IIfestyle 

associated with harvesting wlld foods promotes physical actlvity whlch IS generally 

associated with positive health outcomes. Finally, the consumptlon of locally 

available foods, if they are judiclously harvested, utillzes princlples of ecologlcal 

sustainability (Herrin and Gussow, 1989). 

Thus, the use of wild foods by the Dene is more than the use of an 

alternative source of food - it is a central tradition in Dene culture (Usher, 1976). 
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It is important to remember that the use of market foods al 50 has positive 

attributes. First of ail, imported foods are currently important sources of 

carbohydrate and calcium (Young, 1988). Further, while chronic malnutrition does 

not appear to have been a concern in the pre-contact period, occasional acute 

starvation was (Savishinsky and Hara, 1984). Food security is currently satisfactory 

due in large measure to the availability of a predictable and diverse supply of 

market foods. 

While market foods have been shown to complement traditional foods in the 

conte'llporary food system, inappropriate choices can lead to health related risks. 

Indeed, coincident with the dietary changes noted a ... ove has been a change in 

health and nutritional status. 

The diminished use of organs and bones noted earlier has contributed to 

an increased need for alternative sources of vltamlns, minerais and trace elements. 

As discussed earlier, use of market foods is largely restricted to high carbohydrate 

foods which are often low in vitamins, minerais, and trace elements. Thus, 

evidence of risk with respect to certain nutrients in the contemporary diets of 

northern Native people is not unexpected. In particular, these nutrients include 

vitamin A, calcium, folate, and to some extent, Iron (Young, 1988; Schaefer and 

Steckle, 1980; Kuhnlein, 1989b; Wein et aL, 1991; Sevenhuysen and Bogert­

O'Brien, 1987). Under-utilized traditional food sources ri ch in each of these 

nutrients exist (Kuhnlein, 1989b; Schaefer and Steckle, 1980). 

Health concerns attributed to the recent change in diet of the Northern 

Native people have been collectively termed "New World Syndrome" and involve 

conditions such as dental caries, obesity, hypertension, iron deficiency anemia, 

diabetes, and gall bladder disease (Draper, 1977; Schaefer and Steckle, 1980; 

Young, 1988). Q'Neil (1986) has noted that the health effects of nutrition al changes 

may be aggravated by psychosocial stress. 

The presence of contaminants, including peBs, in food constitutes a more 

complex risk as "risk embodies not only probabilistic estimates of hazard, but also 

a dimension of outrage" (Scott, 1988:267). While the media has undoubtedly 
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played a role in recent attention given to the presence of peBs in the northern 

food system, heightened concern may also be attributed to uncertainty regarding 

the actual risk PCBs pose to the northern Native people as weil as to the 

environment (e.g. Globe and Mail, Sept.6, 1989:A8). A discussion of the current 

state of knowledge regarding the physiological implications of PCB consumption 

will be presented in section 2.3.5.6. 

2.3 Selected Nutrlents and pces ln the Contemporary Hareskin Food 
System 

As will become evident by the end of the literature review, the nutnents to 

be investigated were chosen for a number of reasons. Simllarly, the choil:e to 

investigate polychlorinated biphenyls was made for a number of reasons wh:ch 

will, likewise, become evident by the end of the literature review. 

2.3.1 Protein 

2.3.1.1 General Description 

Dietary proteins are composed of appraximately 20 common amino acids, 

eight of which are currently considered essential for adult humans (HWC, 1990). 

Essential amino acids (e.a.a.) cannot be synthesized endogenously and must 

therefore be consumed, preformed, in the diet. 

The protein "quality" of a food is judged both by Its amlno aCld profile and 

by its digestibility (Linder, 1985). In general, proteins tram animais, fowl, and fish 

have e.a.a. patterns closely resembling that required for synthesis of human 

tissues and are highly digestible (Linder, 1985; Sabry, 1988). With the exception 

of soybeans, vegetable proteins are usually less th an adequate in one or two 

e.a.a. and have variable digestibilities (Linder, 1985). 

2.3.1.2 Food Sources 

Protein is found in a wide variety of foods. The "average" Canadian diet 



29 

derives 11 % of its dietary energy and approximately 26% of its protein from red 

meats (beef, pork, veal, mutton, lamb, organs of above, and processed meats 

from above). Actual values vary with income, age, and sex (Sabry, 1988). Game 

meats were intentionally omitted from the latter study. For the tlaverag~tI Canadian, 

milk and milk products, poultry, fish, eggs, legumes, grain and grain products, 

and, to a lesser extent, fruits and vegetables, make up the remainder. 

Generally, the protein content of anirnal, fowl, and fish flesh is about 13 to 

24% of the raw edible portion (NIN, 1991; Speth and Spielmann, 1983; Farmer and 

Neilson, 1967). This range is quite consistent for both farmed and wild species 

(NIN, 1991; Speth and Spielmann, 1983) (refer to Table 2.2 for protein content of 

traditional Dene food species). In contrast, the fat content of wild fish, animais, and 

birds varies both within and among species, particularly according ta season 

(Appavoo, 1990; NIN, 1991). 

Cooking and drying animal meats, fish, and birds results in higher protein 

contents due to moisture loss (Mann et aL, 1962; Hoppner et aL, 1978). The 

processing of fish by smoke-drying at 60-65°C leads to the denaturation of 

approximately 90% of fish proteins while the remaining 10% (tropomyosin) may be 

held at 100CC for a prolonged time without denaturation (Opstvedt, 1988). While 

protein utilization does not appear to be influenced significantly by the 

denaturation, protein aggregation which may occur subsequent to the denaturation 

could involve the formation of disulphide bonds which may reduce digestibility 

(Opstvedt, 1988). Aldehydes contained in the smoke may decrease both protein 

quality and lysine availability (Opstvedt, 1988). 

2.3.1.3 Metabolism 

The process of protein digestion begins in the stomach with acid 

denaturation and partial pepsin-mediated degradation. Further proteolysis in the 

upper sm ail intestine frees amine acids and small peptides. Absorption is energy 

and carrier-dependent with further digestion of the peptides occurring in the 

epithelial cells and subsequently in the liver or peripheral tissue. Occasionally, 
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Table 2. 2A: Range of Published Li terature Values for proximate 
composition, vitamin A, Iron, Zinc .. and PCBs 
in Foods Traditional to the Hareskin C/1oog)a 

Common Name, %H2O %Pro %Fat %CHO %Ash 
Process 

MAMMALS 
Beaver,raw 46.2 14.3 39.0 b o Cl 
Beaver,cooked 56.0 28.9 13.3 0 
Caribou,raw 68.7-74.8 22.0-28.9 1.1-2.9 l 1 - 1 5 
Caribou,cooked 37.8 1.1 0 
Moose,raw 72.4 25.5 1.1 1 0 
Moose,cooked 33.3-34.4 3.3 0 
Muskrat,raw 73.4 22.4 1.3 1 1 
Muskrat,cooked 26.7 3.3 0 
Rabbit,raw 73.3-74.8 21.6-24.0 1.8-2.7 
Rabbit,cooked 28.9 10 0 

BIRDS 
Duck,raw 71.0 21. 1- 24.3 1 1- 3 6 0 
Ptarmigan,raw 70.4-71.2 25.7-26.5 1.4-2.1 
Ptarmigan,cooked 62 31. 1 5.6 0 

FISH 
Cisco,raw 
Cisco,cooked 23.3 15.6 t LL 

Inconnu,raw 74.4 22.2 4.1 
Loche,raw 74.2-82.5 14.8-24.2 0.3-1.5 1. 0 - 1 l 
Loche Liver,raw 38.9-58.5 5.6-9.1 27.2-42.0 o 5-0.8 
Pike,raw 77.7-80.1 17.5-18.7 0.2-0.7 1 1- '} .II 
Pike,cooked 22.2 tr 0 
Trout,raw 75.4 22.4 2.1 
Trout,cooked 71.0 22.6-23.3 14.0-14.4 tr 
Whi te fish, raw 70.0-79.2 13.6-25.8 1.2-4 9 l-Î () 
Whitefish,cooked 23.3 11 1 tr 
Whitefish,dried 18 69 3.2 J 7 

BERRIES 
Blackberries 86 0.7-1.3 tr 12 5-1'3.2 
B1ueberries 85 tr-0.7 tr 14.4-15 6 
Cranberries 87 tr tr 13 
Cloudberries 2 tr 8.6 
Gooseberries tr tr 10 0 
Raspberries 87 0.8-1.5 tr 11.5-13.8 

see footnotes at end of Table 2.2 cant. 
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Table 2.2B: Range of Published Literature V;11ues for proximate 
Composition, vitamin A, Iron, Zinc, and PCBs in 
Foods Traditional to the Har~skin (/100g)8 

Cornmon Name, 
Process 

MAMMALS 
Beaver,raw 
Beaver,cooked 
Caribou, raw 
Caribou,cooked 
Moose,raw 
Moose,cooked 
Muskrat,raw 
Muskrat,cooked 
Rabbit,raw 
Rabbit,cooked 

BIRDS 
Duck,raw 
Ptarmigan,raw 
PtRrmigan,cooked 

FISH 
Cisco,raw 

Energy 
(kca1) 

248 
96 

174 

176 

146 
96-120 

216 

124-129 
125 
173 

Cisco,cooked 241 
Inconnu,raw 125 
Loche,raw 
Loche Liver,raw 280-368 
Pike,raw 
Pike,cooked 99 
Trout,raw 109 
Tro'lt, cooked 216 
Whitefish,raw 135 
Whitefish,cooked 196 
Whi tefish, dried 

BERRI ES 
B1ackberries 
Blueberries 
Cranberries 
C10udberries 
Gooseberries 
Raspberries 

52-58 
56-62 

49 
51 
40 

49-57 

Vit.A 
(RE) 

o 
tr 

7 
tr 

52-58 
847 

30 

o 

tr 

52 

30 
1183 

270 
132 

96 
32 
107 

16-20 
10 

5 
21-71 

30 
13-14 

Iron 
(mg) 

l.4-l.6 
4.2 
3.4 

3.3 

l.6 
3.6 
1.6 

3.3 

7.6 

l.4 

0.4 

5.0-5.1 

1.1 

0.6-0.9 
0.2-l.3 

0.2 
0.7 
0.6 

0.5-l.4 

Zinc 
(mg) 

3.2 
3.0 

PCB 
(ug) 

0.9 

5 
2,7 

5,8-10 
2,7 

5 
2,7 

5 
2 

3,9 
2,7 

2,3 
3,5 

7 

0.41 1 
2 

0.35 1,3 
4,5 

13.9-34.4 4-6 
5 
2 
3 

5,8 
0.2-0.9 1,3-5 

2 
5 

2,7 
2,7 

7 
2,11 

2 
2,7 

a apart from PCB values, values are genera11y derived from foods harvested 
in regions other than the Mackenzie Delta 

b no data avai1ab1e 
C trace amounts 
d references: (1) Wong, 1985; (2) HWC, 1985; (3)Farmer and Nei1son, 1967; 
(4) Lockhart et al., 1989; (5) Mann et al., 1962; (6) Muir et al., 1990; 
(7) HWC, 1988; (8) Hoppner et al., 1978; (9) Farmer et al., 1971; (10) 
Kuhn1ein and Kin1och, 1988; (11) Schaefer, 1977. 
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whole proteins may be absorbed which can be associated wlth food allprgies 

(Linder, 1985). Animal proteins are generally 85-100% absorbed while plant 

proteins may be 70-95% absorbed. Upon entering the portal system, the amino 

acids are taken up by the liver and muscles. Free nltragen resultlng fram the 

catabolism of nitrogenous compounds in vanous body tissues IS converted to 

either ammonia, urea, or creatinine and subsequently elimlnated fram the body 

primarily through the urine (Linder, 1985). 

2.3.1.4 Dietary and Biochemical Assessment 

Current dietary recommendations for protein are based on a mlxed dlet, 

thereby recognizing the variable qualities of dletary proteln (HWC, 1990; Sabry, 

1988). For adult women, the RNI for prateln ranges between 57 and 61g 

depending on age. The RNI for men IS higher. reflectlng the dlfference ln body 

weight. The "average" North American consumes approximately 80-125g of proteln 

daily (Linder, 1985). This is approximately twice the average adult reqUirement of 

O.€ g/kg body wt/day and provides 12-15% of the total energy Intake (HWC, 1990, 

Sabry, 1988). 

At the upper extreme, Speth and Spielmann (1983) note that up to 3 6 kg 

of lean meat may have been consumed by the Dene in times of carbohydrate and 

fat scarcity. Using a value of 38g protein/100g cooked caribou (1.1% fat) fram 

HWC (1988a), 1368g of protein may periodically have been consumed by an 

active hunter with limited food resources. 

The Nutrition Canada Indiar 1 Survey found that median protein Intakes of 

adult men and women were higher than the standard of adequacy (> O. 7g/kg 

body wt/day) and similar to that of the national survey (HWC, 1975). The majority 

of adult women consumed between 40 and 100 9 protein per day (medlan of 599 

for 20-54 yr old women and 50g for 55+ yrs) although 1.2% of women aged 20-39 

years reported consuming over 400 9 protein. An "inadequate" intake of protein 

«0.5g/kg body wt/day) was determined for 10% of Indian women aged 20-39 in 

comparison to 9% for the national population of women aged 20-39 (HWC. 1975). 
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ln apparent contradiction, however, none of the Indian women aged 20-39 were 

at moderate or high risk with respect to serum protein levels while 0.6% and 1.9% 

of the national population of women 20-39 years of age were at high and 

moderate risk respectively. A discussion of the relevance of serum protein levels 

to the evaluation of protein status is given below. 

Aisk of dietary and biochemical inadequacy of protein increased for both 

the Indian and national populations with age (HWC, 1975). In general, Indian men 

were found to be at less risk of dietary and biochemical protein inadequacy th an 

Indian women. 

ln a study of the Nuxalk people of Bella Coola, British Columbia by Kuhnlein 

(1984),40 women aged 19-49 years were found to have a mean protein intake of 

52± 12 g/1000 kcal. Ten percent of the women had protein intakes less than 2/3 

of the ANI while none consumed less than 1/3 of the ANI. While this Native group 

consumes little wild game, their fish intake is considerable (Kuhnlein, 1984). 

Native women from Wood Buffalo National Park, Alberta had mean protein 

intakes of 69±23g (n=38, 25-49yrs) and 64±23g (n=27, 50-86yrs) (Wein et aL, 

1991). Men had considerably higher intakes at 116±35g (n=26, 25-49yrs) and 

97±42g (n = 18, 50-86yrs). The contribution of protein to energy intake was found 

to be between 16 and 18%. 

As noted in the 1986 NRC report, Nutrient Adequacy, the probability 

approach acknowiedges that the recommended intake levels exceed the 

requirements of almost ail individuals. Using this approach, Wein et al. (1991) 

found that 5% of the 107 adult women studied were probably consuming 

inadequate levels of protein. 

Sevenhuysen and Bogert-O'Brien (1987) found a mean intake of 71 ±4g of 

protein for 85 Native women (~18yrs) from northern Manitoba. Intakes of 12 

pregnant women were included in the calculation of the mean intake although they 

were not included in determinations of %RNI intakes. Two individuals were found 

to have consumed less than 40% of the RNI while 57 (78%) consumed over 100% 

of the RNI. Despite a higher mean protein intake than was observed by Wein et 
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al. (1991), more of the women (9%) were found to have a high probability of 

inadequate intakes using the probability approach (Sevenhuysen and Bogert­

O'Brien, 1987). This suggests that there may have been a few high intakes 

skewing the mean upwards in the study by Sevenhuysen and Bogert-O'Bnen 

(1987). Ranges were not provided. 

As with the other studies noted above, Kuhnlein (1989b) reported a low 

prevalence (3/69) of adult women 20-40yrs consuming less th an 1/2 of the ANI 

for protein. The mean protein intake of this group of Inuit women, 136±64g, was 

higher th an that of the Indian groups previously mentioned as weil as of the North 

American average range also noted earlier. The mean intake rose ta 147 ± 40g for 

women aged 41-60yrs (n == 26) and fell ta 125 ± 37g for women ~ 60yrs (n == 11 ) 

(Kuhnlein, 1989b). As observed by Wein et al. (1991), the intake of proteln by men 

was found to exceed that of women on a total gram basis (Kuhnleln, 1989b) 

Caribou and ringed seal meat are the primary sources of dietary proteln for 

Inuit women aged 20-40yrs. Narwhal mattak, chic ken meat, and hamburger, 

ranking third to fifth in contribution to protein intake respectively, are relatively less 

important (Kuhnlein, 1989b). As would be expected from the precedlng, the 

contribution of traditional Inuit foods to the protein intake of women 20-40yrs is 

significantly greater (p<O.001) than that of market foods (Kuhnlein, in prep ). 

While not noting precise amounts ingested, Ritenbaugh et al. (In prep ) 

found that the average intake of protein by the Dogrib people of the N.W.T. was 

about twice that of the U.S. average (therefore approximately 160-250g based on 

Linder, 1985). The percent energy contribution from protein was about 32% for 

women and 31% for men (Ritenbaugh et al., in prep.). 

While no numbers were presented, Verdier et al. (1987a) found that < 1 % 

of the Inuit population they studied was at risk from low serum proteln levels. 

Desai and Lee (1974) similarly reported that none of the 310 Native Indian 

participants from the Yukon had serum protein levels less than 6 g/dl (Le. high 

risk) and very few had levels lower than 6.4 g/dl (Le. >6.4 g/dl == low risk). 

Despite the fact that only 30% of the sample originally selected for the 

1 

.1 
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Nutrition Canada Survey participated resulting in a potential bias, Hoffer et al. 

(1981) found no noteworthy differences in serum protein levels between their 

sam pie of northern Quebec Cree (82% participation) and the Nutrition Canada 

Indian sample. 

2.3.1.5 Physiological Significance 

Dietary requirements for protein are based on needs for both total amine 

nitrogen and e.a.a. which serve: a) structural (collagen and elastin); b) regulatory 

(neurotransmitters, enzymes and hormones); and c) other (milk protein, nucleic 

acid and carrier protein production, vitam in precursors, gluconeogenesis, and 

mediators of immune response) functions (Sabry, 1988; Gibson, 1990; HWC, 1990; 

Linder, 1985). Primarily a function of its structural role, protein requirements are 

increased during periods of anabolism such as pregnancy and chlldhood. 

Unlike many other nutrients, including iran and vitamin A as will be 

discussed, there are no dispensable "stores" of protein in the human body 

(Gibson, 1990). Generally, the majority of the body's protein is in the form of 

somatic protein (skeletal muscle) with a smaller visceral pool (serum proteins, 

erythrocytes, lymphocytes, granulocytes, and organs such as the liver, pancreas, 

kidneys and heart) (Gibson, 1990). 

Serum proteins are commonly used to assess protein status due to the 

ease with which they can be determined. However, the lack of sensitivity and 

specificity of these visceral proteins is weil known. Protein restriction must be 

severe and prolonged to lead to a decrease in serum albumin since, concomitant 

to a decrease in its synthesis, is a decrease in its breakdown and a redistribution 

to the intravascular space from the interstitial space (Golden, 1982). Infection, 

hepatic disease, trauma, and energy, zinc, iron or vitamin A deficiency can aillead 

to a diminishment of serum transport protein status (Golden, 1982; Gibson, 1990). 

ln fact, it appears that hypoalbuminemia may be more a function of zinc deficiency 

than of protein deficiency since supplementation with zinc alone resulted in an 

elevation of serum albumin concentration (Golden, 1982). Despite their lack of 
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value as sensitive indices of protein status, serum proteins do indicate patients at 

the highest risk of morbidity or mortality whatever the cause of their illness 

(Golden, 1982). Thus, the use of total serum protein levels does not permit 

conclusions regarding the protein status of the Native people partlcipatlng ln the 

studies noted earlier. 

Negative nitrogen bal an co (Le. nitrogen loss is greater than intake) occurs 

in situations of starvation, physical or mental trauma, infection, or If the dlet IS 

lacking an e.a.a. (Linder, 1985). In these cases, body protein is degraded for use 

as an energy source (gluconeogenesis) or as a source of e.a.a. for tissue 

maintenance. On the other hand, if the diet is low ln carbohydrate but hlgh ln 

protein, dietary protein (in contrast to body protein) is used as the pnmary 

substrate for gluconeogenesis (Linder, 1985). 

The interaction between energy intake and the amount of proteln requlred 

to maintain nitrogen~balance is interesting with respect ta the nutrition of Native 

people consuming high protein diets. If the diet contains 50-60% of its energy as 

protein, an initial short-lived anorexia can be expected (HWC, 1990) As hepatlc 

amino-acid catabolizing enzymes are induced, food intake returns to normal and 

no difference in growth rates are observed (HWC, 1990). In contrast, Speth and 

Spielmann (1983) reported observations by the northern ethnographer, Vllhjalmur 

Stefansson, regarding "rabbit starvation" in which a diet contaimng 85~90% of its 

energy as protein may be consumed: 

If you are transterred suddenly trom a diet normal in fat ta one 
consisting wholly of rabbit you eat bigger and bigger meals for the 
tirst few days until at the end of about a week you are eating in 
pounds three or four times as much as you were at the beglnmng 
of the week. By that time you are showing bath signs of starvation 
and of protein poisoning. You eat numerous meals; you teel hungry 
at the end of each; you are in discomtort through distention of the 
stomach with much food and you begin to feel a vague restlessness. 
Diarrhoea will start in trom a week to ten days and Will not be 
relieved unless you secure fat. Death will result after several weeks 
(Stetansson, 1944:234). 

Similar observations have been reported by others in the ethnohistoric literature 
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(see Speth and Spielmann, 1983). 

The specifie dynamic action (diet-induced thermogenesis) of protein 

ingestion is about 30% (Le. for every 100 kcal of protein ingested, 30 are needed 

to compensate for increased metabolic needs) while that of fat is 6-14% and that 

of carbohydrate is 6% (Speth et al., 1983). This explains the consumption of 

increasingly larger meals as an attempt to meet energy needs. If the meat 

contained 2-3% fat, approximately 1.6 kgs would be required by an adult woman 

just to satisfy basic metabolic needs (Speth and Spielmann, 1983). 

An optimal protein to energy ratio cannot be generalized since an 

individual's need for both must be known (HWC, 1990). The upper limit of safe 

protein intake appears to be a function of the body's ability to excrete the end 

products of metabolism, primarily urea, which is determined by water 

consumption, and renal and hepatic function (HWC, 1990). Draper (1977) notes 

reports of hlgh water intakes by the Inuit whose pre-contact diets are thought to 

have consisted of 2% energy from carbohydrate, 32% tram protein, and 66% from 

fat. Schaefer (1977) reports a relatively high prevalence of hepatomegaly ln the 

Inuit, presumably from increased gluconeogenesis. This capacity for efficient 

gluconeogenesis may be a biological adaptation resulting from a long history of 

high protein, low carbohydrate dlets in the context of a physiological requirement 

for glucose as a metabolic substrate (Haas and Harrison, 1977). In general, the 

traditional Dene diet had more carbohydrate sources available (Schaefer and 

Steckle, 1980). 

A concern for a possible increased risk of osteoporosis in individuals 

consuming a high protein diet has been raised (Draper, 1977). Osteoporosis is an 

age-related disease in which bone mass is decreased. The interest in the role of 

dietary protein in osteoporosis began as a result ot a study which noted a 

relationship between high levels of purified protein and hypercalciuria (Sabry, 

1988). Normally, a high protein intake is accompanied by a high phosphorus 

intake, the latter of which has a hypocalciuric effect which offsets, ta sorne degree, 

the hypercalciuric effect of the protein (Sabry, 1988; HWC, 1990). There is 
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currently no evidence suggesting that a high protein intake in the context of a 

normal diet is a risk factor in osteoporosis. 

2.3.2 Iron 

2.3.2.1 General Description 

Iron (Fe) is the mast abundant trace element in the human body (Linder, 

1985). Two basic classifications of iron consist of heme and non-heme Iron with 

bath forms being found in humans and other animais As heme iron is present ln 

hemoglobin and myoglobin, it is found only in animal tissues (Sabry, 1988). Non­

heme iron is the remaining tissue iron (e.g. ferritin) as weil as the form of Iron 

found in plants (Sabry, 1988). 

2.3.2.2 Food Sources 

Canadian beef and pork in the current Canadian Nutrient Flle (1988) have 

iran contents which are approximately 25-50% lower th an in prevlous editions. This 

may be attributable to recent alterations in beef and park production (Sabry, 1988). 

Wh en comparing iron intake data, it becomes important ta know whlch nutnent flle 

was in use. 

Ruminant flesh (e.g. beef) appears to have higher iron levels than does 

park. With few exceptions, the iron content of organ and processed meats are 

higher than those of flesh (Sabry, 1988). 

The iron content of fish varies among species This variabllity IS enhanced 

in fish harvested trom natural populations in comparison to those fram domestlc 

fish farms. In general, the iron content varies from 0.3 ta 2.0 mg/100g raw edible 

portion (NIN, 1991). These levels are comparable to current values for beef and 

park. Iron values for poultry fall between 1 and 2 mg/100g cooked flesh (HWC, 

1988a). 

ln contrast to damestic species, cooked caribou and maase have iron 

levels over 3 mg/100g. Animal blaod and liver have considerably higher levels 

(HWC, 1985) (see Table 2.2 for iron content of traditional Dene faads). 
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ln North American diets, grain products are a major source of non-he me 

iron as a result of their fortification (Gibson, 1990; HWC, 1975). Mandatory iron 

enrichment is prescribed for infant formulas, meal replacements, flour, and bread. 

Flour is fortified at a level of 2.9-4.3mg Fe/100g while 100g of bread made from 

the enriched flour must have ~ 1. 76mg Fe. Enrichment of breakfast cereals is 

optional at 13.3mg Fe/100g (HWC, 1988b). 

2.3.2.3 Metabolism 

Iron homeostasis is maintained through absorption (Linder, 1985). The 

amount of dietary iron which is absorbed is regulated by iron status and is 

influenced by the chemical form of the iran and the presence of dietary factors 

which may inhibit or enhance absorption (Monsen, 1978; Sabry, 1988). In contrast 

to non-heme iron, heme iron has a high bioavailability with a rate of absorption 

(17 -31 %) not highly influenced by iron status or other dietary components. 

Prolonged heating, however, decreases the absorption of iron from heme (Sabry, 

1988). 

The absorption of non-heme iron is approximately 2-17% if no meat is 

ingested. Phytates, fibre, tannins, egg yolk (phosvitin), and a replete iron status 

inhibit non-he me iron absorption while ascorbic acid and animal flesh (in the latter 

case, possibly through the binding of iron to the thiol group of cysteine) stimulate 

its absorption (Monsen, 1978; Latunde-Dada and Neale, 1986; Hallberg and 

Rossander, 1984; Sabry, 1988; HWC, 1990; Linder, 1985). Farb and Armelagos 

(1980) suggest that the inhibitory effect of tannins in tea may be offset to sorne 

degree if milk is added to the tea as milk proteins may bind the tannins. 

Iron is stored primarily in the liver, spleen, and bone marrow in the form of 

ferritin and hemosiderin (HWC, 1990). Ascorbic acid and possibly vitamin E are 

involved in the mobilization of iron from ferritin, thus a high ascorbate intake in an 

individual with iron-overload can lead to severe toxicity. Iron is lost from the body 
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epithelial cells, and through the bile (Linder, 1985). 

2.3.2.4 Dietary and Biochemical Assessment 

The requirement for iron is highest in growth and pregnancy (Sabry, 1988) 

Pre-menopausal menstruating women also have a hlgh need for iron. In the 

general Canadian population, biochemical data support the conclusion that iron­

deficiency is a widespread problem ln Canada, partlcularly among chlldren, 

adolescents and young adult women (Sabry, 1988; HWC, 1975; Gibson, 1990). 

This may result from inadequate intakes, poor absorption, and/or increased 1055 

from the body (Gibson, 1990). 

ln the Nutrition Canada Indian Survey, more women th an men were at nsk 

for low iron intakes, with women over the age of 40 belng at greatest nsk Wlth the 

exception of Indian women over the age of 40, levels of nsk for Inadequate Iron 

intake of the national and Indian populations were slmllar. The distnbution of 

intakes was wide with 2% of the Indian women aged 20-39 consumlng ~ 44mg Iron 

Over 50% of the same group of women consumed > 10mg iran (HWC, 1975) 

Biochemically, transferrin saturation levels of Indian women were lower than 

those of the national population of women. Approximately 50% of the Indian 

women were at high or moderate risk based 0" this index in companson to 20-

30% of the national population of women. In contrast to iron intake for which nsk 

of inadequacy increased with age in women, risk of low transfernn saturation 

decreased with age (HWC, 1975). 

Hemoglobin levels were somewhat lower for the Indlan women surveyed 

than for the national population. While approximately 12% of Indian women were 

at moderate or high risk for iron deficiency based on hemoglobln levels, only 7% 

of women in the national population fell into this category. Percentages of women 

in the various risk categories was relatively consistent wlth age (HWC, 1975). 

Considering the two biochemical indices together, it appears that a compromised 

iron status may exist in some Native women. The high level of risk of dietary iron 

inadequacy is somewhat anomalous ta the lower incidence of biochemical risk 
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inadequacy is somewhat anomalous to the lower incidence of biochemical risk 

observed. Variations ln requirement and bioavailability may be implicated. The use 

of hemoglobin and transferrin saturation as indices of iron status is discussed 

below. 

As a result of concerns about the potentially serious findings with respect 

to the iron status of Native Indians, a study was conducted with a mere sensitive 

and specifie indicator of Iron status (Le. serum ferritin). Valberg et al. (1979) 

reported that if an adequate iron status was defined as having stores in excess of 

immediate needs, th en 34% of 314 non-pregnant women of reproductive age were 

at nsk of inadequacy. Similarly, 11% of 90 older women and 5% of 330 adult men 

could be categonzed as belng at risk using this cnteria. However, if adequate iron 

status implies adequate iron availability for erythropoiesis, then 3-4% of adult 

women and < 1% of adult men were at nsk of inadequacy. This study served to 

confirm the existence of eompromised iron status in about 1/3 of the Indian 

women surveyed. It is important ta note that the authors stated that their results 

were representative only of the sam pie studied due to the high non-response rate 

(Valberg et aL, 1979). 

ln a study of 40 adult Nuxalk women from British Columbia, Kuhniein (1984) 

found that the mean iron intake was about half of the RNI at 7 ± 2mg. Sixty-four 

percent of the women consumed :5 2/3 RNI while 21 % consumed :51/3 ANI. A 

similar low me an intake and high risk of dietary inadequacy as judged by 

comparisons with proportions of the RNI was found by Sevenhuysen and Bogert­

O'Brien (1987). For 85 northern Manitoba Native Indian women (including 12 

pregnant women) a me an iron intake of 11.0±0.1mg was ealeulated. The 

researchers used the standard error of the mean versus. using standard deviation. 

Whlle 10% of the women consumed <40% RNI, 27% consumed ~ 100% RNI. 

Using the probability approach, 47% of the population was judged to have a high 

probability of not meeting their personal requirements (Sevenhuysen and Bogert­

O'Brien, 1987). 

Wein et al. (1991) faund that mean iran intakes of Native Canadians near 
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Wood Buffalo National Park, Alberta met the RNI for ail groups studied except 

women aged 25-49. The iron intake of the latter group was 11.6 ± 3.4mg. In 

contrast to the high probability of inadequate iron intake observed by Sevenhuysen 

and Bogert-O'Brien (1987) for adult women, Wein et al. (1991) found that only 13% 

of thE; 107 adult women studied had an iron intake whlch was probably 

inadequate. The fact that over 25% of the sam pie studied by Sevenhuysen and 

Bogert-O'Brien (1987) had intakes greater than 100% of the ANI may be 

responsible for the high me an iron intake observed. It is likely that the distnbution 

of iron intakes of the sample studied by Wein et al. (1991) was less skewed. 

ln contrast to the mean intakes noted for the Native Indian populations, 

Kuhnlein (1989b) found that the mean iron intake of InUit women from Broughton 

Island was over 50mg. Indeed, 26 women aged 41-60 were found ta have a mean 

iron intake of 75±45mg. While 2 of 69 women 20-40 years of age consumed ,/1/2 

RNI, 91% were found to consume ~ 100% RNI. Rlnged seal meat, dry narwhal 

meat, and caribou meat were the top three contributors to Iron intake Rlnged seal 

liver ranked eighth (Kuhnlein, 1989b). As would be antlcipated, tradition al foods 

were found to contribute significantly more (p < 0.001) iron to the dlets of women 

aged 20-40 than were market foods (Kuhnlein, in prep ). Both the Iron content and 

quantity of traditional food consumed contributed to these high intakes (Kuhnlein, 

1989b). 

ln a blood assay for hemoglobin and transferrin saturation in the InuIt, 

Verdier et al. (1987a) found that 2/287 subJects were at high nsk for Iron 

deficiency based on hemoglobin values. However, the transferrin saturation levels 

for the same two individuals were normal. It is unknown whether these two 

individuals were pregnant such that hemodilution could result in low hemoglobin 

levels but, since transferrin saturation is a ratio of serum iron ta transfernn, 

transferrin saturation would be normal. Otherwise, any of the numerous factors 

listed below could have led to ab normal hemoglobin values. 

While no dietary data were available to support their flndings, Desai and Lee 

(1974) found that hemoglobin levels (47%) and transferrin saturation levels (59%) 
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were unsatisfactory in the adult Indian men studied at Upper Liard, Yukon 

Territory. Results for Indian women at Upper Liard were somewhat more 

favourable than those for the men although 42% had low transferrin saturation 

levels « 16%). At Ross River, a more isolated area, only 3 of 45 adults and no 

children had unsatisfactory hemoglobin levels. Transferrin saturation levels for 74% 

of the children at Ross River, however, were low. This suggests that while overt 

anemia was probably rare, iron deficient erythropoiesis may have been in evidence 

for men, women and children at both Upper Liard and Ross River, although the 

situation at the former may have been more serious (Desai and Lee, 1974). 

2.3.2.5 Physiological Significance 

Iron is involved in the transportation and storage of oxygen through the 

action of the iron-containing compounds hemoglobin and myoglobin. It is also 

involved in numerOLJS enzyme systems including cytochrome oxidase, catalase, 

ribonucleotide reductase, and xanthine oxidase (HWC, 1990). 

A deficiency of iron can lead to anemia, pagophagia (ice-eating), koilonychia 

(spoon nails), hypochlorhydria, abnormal cell-mediated immune function, 

decreased work performance, and altered neurological function (HWC, 1990; 

Gibson, 1990). 

There are three stages in the development of iron-deficiency anemia: 

a) iron depletion 
b) iron-deficient erythropoiesis 
c) iron-deficiency anemia 

The first stage is characterized by a diminished store of iron in the liver with a 

concomitant decrease in serum ferritin levels. There are, however, normal levels 

of iron on the iron transport protein transferrin (i.e. transferrin saturation) and 

normal levels of hemoglobin. 

ln the second stage, iron stores have been depleted. Transferrin saturation 

is decreased and there is an increase in the heme precursor, erythrocyte 

protoporphyrin. Hemoglobin levels may decrease slightly but are within the normal 
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range. Physical activity may decrease. Microcytic hypochromic anemla 

characterizes the third stage. It is at this point that hemoglobin concentration falls. 

The use of hemoglobin alone as an indicator of iron status is fraught with 

difficulties. First of ail, it is an insensitive indicator as Illustrated by the fact that It 

falls only in frank anemia. Further, racial, sex, and age differences exist whlch must 

be acknowledged (no data specific to the Native Indian population were found); 

there are diurnal variations in hemoglobin concentration; and speclflclty IS low 

(smoking and dehydration increase hemoglobin concentration while Infection, 

protein-energy malnutrition, pregnancy, or B12 or folate deficiency decrease it) 

(Gibson, 1990). Kimber et al. (1983) found that serum ferritln IS a more sensitive 

and specific indicator of iron status, particularly when comblned wlth hemoglobln 

and transferrin saturation measurements. Serum ferntin levels may be elevated ln 

leukemia, liver necrosis, and Inflammatory conditions (Klmber et al, 1983, Glbson, 

1990). 

The physiological regulaticn of iron absorption provldes a hlgh degree of 

protection against excess iron absorption except in the case of idiopathie 

hemochromatosis, a genetic disease, in which iron accumulates in parenchymal 

tissue (Gibson, 1990). 

Iron overload due to chronic excessive dietary intake has, however, been 

documented in the South African Bantu who consume an alcoholic beverage 

brewed in iron pots. This beverage can provide up to 1 OOmgj day of bioavallable 

iren in addition te that contained in food. The influence of the alcoholic medium on 

iron absorption is unknown (HWC, 1990). 

Toxic levels may also be consumed through the abuse of dietary Iron 

supplements. The excess iron is stored in tissues as hemosidenn. Eventually, the 

excess iron can damage the liver, heart, pancreas, and posslbly other organs 

leading to functional impairment and possibly early death (Linder, 1985). High 

dietary iron levels can cause decreased zinc and copper bioavailability (HWC, 

1990). 
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2.3.3 Zinc 

2.3.3.1 General Description 

While zinc is the third most common trace element in the human body (after 

iran and fluorine), relatively Uttle emphasis has been placed on it in the assessment 

of nutrition al status, particularly with respect to Native Canadians (Sabry, 1988; 

Linder, 1985). 

2.3.3.2 Food Sources 

The richest food sources of zinc are red meats, poultry, liver, eggs, and 

seafood. Whole grains have a significant level of zinc in their germs. The latter 

zinc, however, has a low bioavailability due to the accompanying fiber and phytic 

acid (Solomons, 1982). 

As with iran, beef is a richer source of zinc than pork. Zinc levels in both 

meats are approximately twice those of iron (Sabry, 1988). In contrast, the zinc 

content of cooked caribou is approximately half that of iron (Hoppner et aL, 1978). 

This anomaly may reflect the genetic manipulation of domestic meat animais. Zinc 

levels in fish are equivalent to, or somewhat higher than, those of iran (refer ta 

Tatle 2.2 for zinc levels in traditional Dene foods) (NIN, 1991; Nettleton, 1985). 

Zinc enrichment is generally not a major source of dietary zinc since 

mandatory zinc enrichment applies only to infant formulas and meal replacements 

(HWC, 1988b). 

2.3.3.3 Metabolism 

Like iron, the absorption of zinc is homeostatically regulated. Bioavailability 

varies with zinc status, the amount of zinc in the diet, and the presence of 

inhibitory factors such as iron, copper, calcium, phytates, and fiber (Solomons, 

1982). Unlike iron, the absorption of zinc is not enhanced by the presence of 

ascorbic acid or flesh, although Sandstrom et al. (1989) suggest that dietary 

protein levais influence zinc bioavailability. Estimates of absorption vary from 20 

ta 30% of the total zinc ingested (Linder, 1985). 
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ln contrast ta iron, zinc is not stored by the body although in instances of 

excessive intakes, zinc will bind to the metallothioneins present ln most cells 

(Linder, 1985). 

2.3.3.4 Dietary and Biochemical Assessment 

Very little data exist on the zinc status of Native Canadians. The two existlng 

reports on dietary zinc intake and one report of a blochemlcal survey of zinc status 

will be discussed. 

Kuhnlein (1984) reported that the mean zinc intake of 40 Nuxalk women 

aged 19-49 was 6 ± 2 mg. Thirty-three percent of the women consumed ~ 2/3 of 

the RNI for zinc (the RNI for zinc was 8 mg at the time of the study versus the 

current 9 mg) while 8% consumed ~ 1/3 RNI. 

ln contrast, the mean Zinc intake of Inuit women ~ 20 years of age from 

Broughton Island was approximately three times that of the Nuxalk women Four 

of sixty-nine Inuit women aged 20-40 years consumed < 1/2 ANI (8 mg zinc) whlle 

94% consumed over the ANI. Caribou, ringed seal, narwhal mattak, and 

hamburger contributed the most zinc to the diet of the latter group of women 

(Kuhnlein, 1989b). Traditional foods contributed significantly mere (p <: 0 001) zinc 

to the diets of Inuit women aged 20-40 th an did market foods (Kuhnleln, in prep.). 

Inuit men aged 20-40 years consumed an average of 28 ± 18 mg zinc, while those 

aged 60 and over consumed a relatively consistent mean of 20 ± 1 mg (Kuhnleln, 

1989b). The RNI for zinc for adult men is currently 12 mg ln companson ta the 

previous recommendation of 9 mg (HWC, 1983; HWC, 1990). 

Using :580 mg/dl as the eut-off point for risk of low plasma zinc, Thouez et 

al. (1989) found that more women (16.1% and 28.4% for the Cree and Inuit 

respectively) than men (9.2% and 25.9% for the Cree and Inuit respectively) were 

at risk of low plasma zinc levels and that the Cree were at lower nsk than the Inuit. 

No explanations were forwarded regarding these findings which seem to contradict 

the dietary findings of Kuhnlein (1984, 1989b) for the Nuxalk Indlans and 

Broughton Island Inuit, although food use was not noted by Thouez et al. (1984). 
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Further, a relationship with sam pie selection and response rates cannot be 

excluded since these were not reported by Thouez et al. (1984). 

2.3.3.5 Physiological Significance 

Zinc IS a constituent of over 200 metalloenzymes involved in protein, lipid, 

carbohydrate, alcohol, and nucleic acid metabolism. Zinc also functions in the 

stabilization of membranes, growth, reproduction, immune and sensory functions, 

and wound healing (Bach, 1981; Cousins et aL, 1986; Henkin, 1984; Hicks and 

Wallwork, 1987; Oner et aL, 1984; Sabry, 1988; Gibson, 1990). 

Zinc deficiency can occur in situations of cystlc fibrosis, renal or liver 

disease, in association wlth burns or alcoholism, inadequate intake, or low 

availablllty. The first report of dietary zinc deficiency was by Prasad et al. (1963) 

regarding male dwarfs fram the Middle East. These men suffered from growth 

retardation, hypogonadism, anorexia, mental lethargy: and skin changes ail of 

which were corrected by zinc supplementation. Marginal zinc deficiency is 

characterized by slowing of physical growth, poor appetite, and diminished taste 

aculty (HWC, 1990; Gibson, 1990). 

The most reliable indicator of zinc status is response to zinc 

supplementation. The time and level of compliance required, however, make this 

impractical. Since serum zinc is homeostatically regulated, levels only fall in severe 

depletion. Infection also causes a fall in serum levels as zinc is redistributed te the 

liver (Gibson, 1990). 

No toxicity has been reported in humans as a result of excess zinc intake 

although excessive intakes can compromise copper status and may impair 

immune function (HWC, 1990). 

2.3.4 Vitamin A 

2.3.4.1 General Description 

Vitamin A active compounds can be categorized as being either preformed 

or as having provitamin A activity. In 1915, preformed "fat-soluble A" was iselated 
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and described by McCollum and Davis (Schwieter and Isler, 1967; Bali, 1988) 

Preformed vitamin A exists in three oxidation states (alcohol, aldehyde, and aCld) 

with all-trans retinol (retinol) being the most common and most biologlcally active 

form. In nature, retinol is found primarily as esters of long cha:rt fatty aClds, 

particularly palmitic acid (Bali, 1988). 

First detected in 1931, all-trans dehydroretinol, formerly called vitamin A2' 

is reported to be the predominant form of vitamin A in the liver and f1esh of 

freshwater fish. Based on growth studies, all-trans dehydroretlnol has 

approximately 40% of the activity of retinol (Bali, 1988). This form of the vltamln 

has also been observed to a limited extent in marine flsh (usually less th an 10% 

of the total vitamin A) (Schwieter and Isler, 1967). 

Due to the double-bonded nature of vitamin A, sixteen isomers of preformed 

vitamin A are possible; however, only three are free fram stene hindranee and are 

thus 'preferred' in nature (Parnsh et aL, 1985; Bali, 1988) Formerly known as 

neovitamin A, 13-cis retinol is the most common isomer of retlnol and possesses 

75% of the biological activity of the all-trans isomer. The other two isomers are 9-

cis-retinal and 9,13-di-cis-retinol with 22% and 24% of retlnol's bloactivlty 

respectively. The same isomers are proposed to exist for dehydroretlnol (Sehwleter 

and Isler, 1967; Bali, 1988). Cis-isomers can comprise as much as 35% of the 

vitamin A in fish Iiver oils (Bali, 1988). 

ln 1930, Moore demonstrated the provitamin A activity of B-carotene 

(Schwieter and Isler, 1967). Of approximately 80 naturally occurring earotenolds, 

only ten appear to have provitamin A activity (Roels, 1967). Of these, B-carotene 

is the most biologically active with approximately one-sixth the activlty of retinol 

(Bali, 1988). The use of retinoi equivalents (RE) to define the vltamin A actlVlty of 

foods considers the latter tact. By definition, 1 RE is eqUivalent to 1 ug all-trans 

retinol, 6 ug B-carotene, and 12 ug of other provitamin A carotenolds (Parrish et 

aL, 1985). Provitamin A carotenoids, present in plants and ln lower forms of animal 

life, are the source of ail preformed vitamin A in nature (Bali, 1988). 



49 

2.3.4.2 Food Sources 

As will be discussed, vitam in A is stored in the liver. Consequently, this 

organ is an important food source of the vitamin. Beef liver contains approximately 

11000 RE/100g, although Roels (1967) notes that liver retinol values vary widely 

even within species (HWC, 1988a). Using spectrophotometric techniques following 

saponification, Flores et al. (1988) found that, despite a high degree of 

unpredictable heterogeneity in vitam in A distribution within the liver, there was no 

significant difference between the mean (n = 10 regions of the liver) level of vitamin 

A in the liver and that of any one region. 

Kidney, egg yolk, whole milk, butter, and cheese are other relatively high 

natural sources of vitamin A. Meat is a poor source of retinol with beef and pork 

containing 0-4 RE of the vitamin (Bali, 1988; HWC, 1938a). At approximately 58 

RE/100g the vitamln A content of cooked moose is substantially higher than that 

observed for beef or pork (HWC, 1988a). 

While the livers of many fish species are ri ch with vitamin A, the flesh of 

most fish, with the exception of halibut and fatty fish, have only trace amounts of 

the vitamin (Roels, 1967; Bali, 1988). Some fish have higher levels of vitamin A in 

their intestinal walls th an in their livers (Roels, 1967). 

ln most foods, vitam in A occurs primarily as mixed esters of retinol which 

are typically dissolved in the fat matrix and protected from oxidation by vitam in E 

and other antioxidants, until the antioxidant is depleted (Bali, 1988). 

With respect to provitamin A, fruits are generally un important sources while 

levels in vegetables vary widely between species (Roels, 1967; Bali, 1988: Linder, 

1985). Red palm oil has the highest reported levels (30,000 RE), with carrots (2000 

RE), cantaloupe (860 RE), winter squashes (850 RE), and spinach (1500 RE) being 

important sources in North America (Linder, 1985; Bali, 1988; HWC, 1988a). 

Cereals have no provitamin A carotenoids with the exception of trace levels in 

soybeans (Roels, 1967). 

ln Canada there is a mandatory vitamin A enrichment of skimmed milks, 

evaporated skimmed milks, margarine and similar butter-substitutes, prepared 
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infant formulas, and meal replacements (HWC, 1988b). For example, 100 9 of 

margarine must not contain less th an 990 RE of vitamin A while sklmmed milks 

must contain betwee~ 360 and 750 RE (HWC, 1988b). 

Boiling can lead to a 25-40% loss of vitamin A while brolling results in a 

vitamin A loss of less th an 20%. Due to its unsaturated nature, vltamin A IS prone 

to oxidation when heated in the presence of oxygen, or when exposed to 

ultraviolet light or oxidized oils. Vitamin A oxidation is catalyzed by copper and iron 

ions (Burt, 1988). 

While the sources of vitamin A in the diet of the Dene before contact are 

unknown, particularly with respect to sources of provitamin A, It is evident that fish 

and the livers of various animais and fish were consumed (Schaefer, 1977; Hanks 

and Winter, 1991; HWC, 1985) (see Table 2.2 for vitamin A levels ln traditlonal 

Dene foods). 

Fruit, vegetables, and milk, the pnmary sources of vltamln A ln the south, 

are not dependable commodities in much of the north due to the necessltles of 

importation and adequate storage conditions (Kuhnleln, 1989b, Verdier et aL, 

1987b). When available, these foods are highly priced - an Important consideration 

in a population whose average in come is considered meagre (Bone, 1985). 

2.3.4.3 Metabolism 

Pancreatic enzymes hydrolyse dietary vitamin A esters in the small Intestine 

(Ba", 1988). Cooking practices, dietary levels of fats, and antioxldants, as weil as 

digestive disorders su ch as fat malabsorption ail Influence the absorption of both 

provitamin A and retinol (HWC, 1990; Roels, 1967). The free retlnol crosses the 

mucosal membrane and is re-esterified, primarily with palmitate, Inside the mucosal 

cell. In association with chylomicrons, the retinol esters are transported first in the 

Iymph and then in the bloodstream to the liver where retinol ln excess of 

immediate needs is stored in the parenchymal ceUs and non-parenchymal fat­

storing cells until required (Goodman, 1984). Approximately 90-95% of the body's 

retinol is stored in the liver (Flores et aL, 1988; Bali, 1988). Liver disease, Includlng 
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alcoholic conditions, can decrease vitamin A storage (de Leenheer et al., 1988). 

Unlike retinol, B-carotene cannot be mobilized fram the liver or other deposit sites 

in response ta body needs for vitamin A (Bali, 1988). Mobilized retinol is bound by 

retinol-binding protein (RBP) which is subsequently circulated as a transthyretin­

RBP complex ta prevent renal filtration (Goodman, 1984; Parrish et aL, 1985; Bali, 

1988). Hepatic synthesis and secretion of RBP is thought to be a regulator of 

retinol mobilization (Goodman, 1984). Bath adequate protein and zinc stores are 

required for retinol mobilization through their raie in RBP synthesis (Linder, 1985; 

Gibson, 1990). 

Age, sex, and race influence serum retinollevels although only age-specifie 

interpretive criteria are currently used (Gibson, 1990). 

2.3.4.4 Dietary and Biochemical Assessment 

Dietary vitamin A assessment of the Dene has not yet been conducted. Of 

a total of 494 adult women ~20 years) who participated in the 1975 Indian 

Nutrition Canada Survey, only 26 were from the Mackenzie Valley. Results of this 

survey noted that the dietary intakes of vitamin A by native Indians was less than 

those observed in the national population (HWC, 1975). The median intakes were 

"marginal" (500-750 RE) for ail women, elderly men, chi:'1ren, and teenagers. 

Elderly women (~55) had "inadequate" median vitamin A intakes «500 RE). The 

distribution of vitam in A intakes was wide, however, with 2% of the women 

reporting consumptions of > 5000 RE. Based on dietary data alone, Nutrition 

Canada concluded that the liver reserves of Indians were poor (HWC, 1975). This 

conclusion was premature as biochemical or clinical evidence was lacking; an 

additional concern with this survey was the possible bias resulting from the fact 

that only 30% of those initially selected participated in the survey (Hoffer et aL, 

1981). Further, usual intake data was not obtained. 

Dietary data for Native women living in northern Manitoba (Sevenhuysen 

and Bogert-O'Brien, 1987), the Cree and Chipewyan people of Wood Buffalo 

National Park in northern Alberta (Wein et al., 1991), and for the Inuit (Verdier et 
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aL, 1987b; Kuhnlein, 1989b) ail indicate that vitamin A is one of the nutrients at 

highest risk for dietary inadequacy. 

Sevenhuysen and Bogert-O'Brien (1987) conducted single 24 hour recalls 

of 73 non-pregnant, non-Iactating Indian women in September and October of 

1981. The mean vitamin A intake was 968 ± 129 RE with approximately half of the 

women consuming less th an 70% of the RNI for vitamln A. Using the prabability 

appraach of Anderson et al. (1982) which recognizes that the RNI overestlmates 

the individual requirements of most people, approximately 56% of the women ware 

found to have vitamin A intakes which were probably inadequate. It is Important 

to note that since vitamin A intakes exhibit very large day-to-day vanatlons, an 

inadequate number of replications can lead to an overestimatlon of Inadequate 

intakes even with the probability appraach. This limitation IS not overcome by 

increasing group size (Anderson et aL, 1982). 

The probability of inadequate vitamln A intake of 107 adult Indlan women 

averaged over two seasons (spring and fall) was calculated to be 52% using the 

probability approach of Anderson et al. (1982) (Wein et aL, 1991) This tlndlng is 

similar to that observed by Sevenhuysen and Bogert-O'Bnan (1987) despite the 

fact that Wein et al. (1991) conducted four 24-Hr recalls per Indlvldual. Mean 

vitamin A intakes ranged from a low of 561 ± 258 RE for women aged 25-49 years 

of age (n = 38) to a high of 911 ± 1032 RE for women aged 13-24 (n = 42) (Wein et 

aL, 1991). Women aged 50 and over (n=27) had mean vltamln A intakes of-

610±245 RE. These values are somewhat lower th an that calculated by 

Sevenhuysen and Bogert-O'Brien (1987). Food usage was not reported in either 

study making an evaluation of possible determinants of the observed differences 

in mean intakes impossible. 

Using food frequency data (excluding liver, kidney, meat, and fish) Verdier 

et al. (1987b) calculated that 24% of the vitamin A intake of Inuit tram Arctic Bay 

was trom margarine. This contrasts with 9% of vitamin A from margarine ln the 

general Canadian population as calculated from food disappearance data. Dalry 

products, on the other hand, provided more vitamin A to the general population 
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(41%) than to the Inuit (27%) (Verdier et aL, 1987b). Surprisingly, fruits and 

vegetabies made approximately equal vitamin A contributions to the diets of both 

the general population and the Inuit; however, if meat, fish, kidney, and liver had 

been accounted for, the proportions may have been different. 

A year-Iong series of 6 cross-sectional surveys conducted by Kuhnlein and 

coworkers in the Eastern Arctic revealed that Inuit women aged.20-40 consumed 

a mean of 653±993 RE of vitam in A (n=69) (Kuhnlein, 1989b). Women aged 41-60 

ingested 925 ± 1340 RE (n = 26) while women over the age of 60 consumed 

664 ± 1197 RE of vitamin A (n = 11). According to 24-HR recall data, approximately 

50% of the women aged 20-40 consumed less than half of the RNI (800 RE) for 

women whlle 14% of the same group of women consumed over 100% of the RNI. 

Ringed seal liver and macaroni and cheese were the top two food sources of 

vitam in A for this group of women (Kuhnlein, 1989b). The latter finding supports 

the suggestion that if liver had been considered in the proportions of vltamin A 

derived trom various sources in the study by Verdier et al. (1987b), comparisons 

with the general population may have had different results. 

Variability in age-grouping makes comparisons of the previously noted 

studies difficult. However, it is evident that standard deviations in mean intakes are 

large and that mean intakes tend to fall below the RNI of 800 RE for women. 

Gibson (1990) notes that poor agreement is often observed between the 

usual intake of vitamin A and the mean intake calculated fram recalled intakes due 

to a high intra-individual variation in vitam in A intake (HWC, 1990). Further, it is 

important to consider that an evaluation of dietary inadequacy does not equate 

with physiological deficiency. 

Despite indications of dietary inadequacy, no serum vitamin A levels were 

indicative of a high risk of deficiency « 10 ug/dl; >30 ug/dl is considered low risk) 

and very few were at moderate risk in the Indian Nutrition Canada Survey (HWC, 

1975). Even in elderly women considered the most at risk, 90% (n = 109) had 

serum vitamin A levels > 30 ug/dl. It is known, however, that blood levels fall ol"ly 

after liver stores have been depleted or when protein deficiency prevents the 
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synthesis of RBP (HWC, 1975; Roels, 1967). The latter is not a consideration in the 

case of the native Indians whose serum proteln levels were higher than the general 

population (Hotter et aL, 1981). 

ln a study of the James Bay Cree conducted by Hotter et al. (1981), 10.2% 

of the sample had serum vltamin A levels between 10 and 30 ug/dl ("moderate" 

risk) while only 1.6% of the national Nutrition Canada population fell Into thls 

category. The figure of 10.2% for this sample (n=478, age~30) 18 hlgher than that 

of 7.9% observed for remote-living Native Indian adults (n = 402, age::: 20) ln the 

Nutrition Canada survey. Of Indians living closer to clties (n = 450, ag~ 20) only 

1.3% fell into the moderate risk category. This may reflect a greater use of mllk, 

fruits, vegetables, and/or marganne by the latter group versus the former 

ln contrast, Desai and Lee (1974) found that plasma vltamln A levels of 

approximately 300 native Indians in the Yukon were almost ail above 195 ug/dl, 

the lower acceptable limit established by the U.S. Interdepartmental Commlttee on 

Nutrition for National Oefence. Their analytical technique and use of standards was 

not described. 

A study conducted in 1949 in Sheffield, England noted that plasma retlnol 

levels of individuals fed vitam in A deficient diets did not fall until 8 months on the 

diet (HWC, 1990). Even after 18 months, only 3 of the 16 particIpants had 

markedly abnormal vision. This reflects storage and mobilization of vitamln A from 

the liver (Moore, 1967). 

It has been found that adults require approximately 400 RE of vltamn A to 

prevent deficiency signs; although it is imprudent to limit vitamin A Intakes to such 

marginallevels (HWC, 1990). Occasional vitamin A intake IS probably sutticlent to 

prevent deficiency signs except in the case of disease, chlorinated hydrocarbon 

poisoning, or other stresses at whictl time marginal Intakes become grossly 

inadequate (HWC, 1990; Zile and Malford, 1983; Moore, 1967). Maintaining 

adequate liver stores of retinol is th us important. 
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2.3.4.5 Physiological Significance 

Vitam in A is most often associat€ld with its raie in vision. Other functions, 

not sa weil understood, include growth, reproduction, cellular differentiation, 

glycoprotein synthesis, membrane stabilization, and immune response (Gibson, 

1990). 

A deficiency of vitam in A results in an increased susceptibility ta infection 

(Sommer et al., 1984; Smith and Brown, 1987), respiratory disease (Sommer et al., 

1984; Thouez, 1989), and anemia (Mejia, 1985; Sommer, 1989), while eventually 

leading to well-established impairments of vision, reproduction, and growth. 

Many vitamin A deflciency signs can be attributed to the lack of 

differentlation of mucous-secreting cells in membranes IIning the eyes, respiratory 

tract, alimentary tract and urogenital tract which lose their secretory functions and 

become keratinized and susceptible to infection (Bali, 1988). It 15 thought that 

vitamln A has a steroid-like action on the gene expression of target cells, 

potentially altering the glycosylation of membrane-associated proteins which may 

be important to cellular differentiation, cell adhesion, and inter-cellular 

commUnication (Goodman, 1984; Zile and Malford, 1983). Vitamin A is also 

believed to directly influence cell-mediated immunity (Sommer et al., 1984). 

Although data specific to the Dene are not available, data for the registered 

Indian population of Canada suggest that while morbidity and mortality due to 

infection and respiratory diseases are decreasing, they remain higher than for the 

general Canadian population (Muir et al., 1988). The five year average death rate 

(per 1000 population) from infectious and parasitic diseases is 0.11 for registered 

Indlans versus 0 04 for the Canadian population (1980-1984) while the age­

standardized rate for respiratory diseases is 2.2 times higher for the Indian 

population than the general Canadian pcpulation (Muir et al., 1988). Interestingly, 

despite high mean intakes of iron, anemia is a concern in some northern 

communities (HWC, 1975; Verdier et aL, 1987a). It has been suggested that low 

vitamin C and folacin intakes may be implicated in this finding as might the use of 

group versus individual data (HWC, 1975). Another possibility, however, reflects 
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the finding that anemia can persevere despite adequate Iron Intakes If vitam ln A 

status is deficient (Mejia, 1985; Sommer, 1989). No reports of Impalrments of 

growth, vision, or reproduction were found. Whlle these findings do not Impllcate 

vitam in A, they do suggest an interesting line of investigation when consldered 

together with data suggesting that vltamin A intakes and serum levels of native 

Indians are lower th an the national average. 

On the other hand, the potential for vitamln A toxlclty eXlsts once !lver stores 

are replete since unbound retinol disrupts cell membrane Integnty (Goodman, 

1984). Toxicity usually only occurs wlth the abuse of vltamin supplements or 

through the consumption of the livers of animais at the top of the food chain (e 9 

polar bear). Anorexia, blurred vision, headache, cracked and peeling skln, and 

bleeding lips and nose is assoclated wlth the consumptlon of 30,000 REjday for 

several months. Rapld recovery accompanles the dlscontlnuatlon of doslng 

Prolonged hypervitaminosls A can lead to clrrhosls of the Ilver and can be 

teratogenic (Bali, 1988). 

2.3.4.6 Analytical Considerations 

While HWC (1990) correctly notes that uncertalntles regardlng the levels of 

vitamin A in foods exist whlch make conclusions about Intake dlfflcult, certain steps 

can be taken to ensure the highest quality of results possible. These Include the 

use of high performance liquid chromatography whlch permlts the ready resolutlon 

and quantification of the maJonty of isomers whose vltamln A actlvlty, even If 

calculated approximately, should not be overlooked (Thompson, 1986, Woolard 

and Indyk, 1986; Lawn et aL, 1983; Parnsh et aL, 1985), the use of gold hghts 

(1 > 500nm), nitrogen gas, and antloxidants whlch can help avold Isomenzatlon and 

the destruction of vitamin A (Bali, 1988; Thompson and Duval, 1990), the 

avoidance of aClds which rearrange double bonds and lead to dehydratlon of the 

vitamin (Schwieter and Isler, 1967); and the avoldance of copper and Iron whlch 

accelerate oxidative rancidity, thereby contributing to vitamln A destruction (Bali, 
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1988). If the form of vitamin A present in a food is unknown, or if there is more 

than one form present, alkaline hydrolysis is recommended. Alkaline hydrolysis is 

used both to break down the lipid or protein matrices stabilizing the retinol esters, 

and to convert the retinol esters to retinol so that saponifiable mate rial can be 

discarded in the aqueous fraction (Parrish et aL, 1985). The use of accu rate 

standards is also important (Thompson and Duval, 1989). Analyses incorporating 

the latter factors can contnbute to Increased confidence ln the vltamln A values 

used in the calculation of vitamin A intakes. 

2.35 Polychlorinated Blphenyls 

2.3.5 1 General Description 

Polychlonnated blphenyls are a class of synthetic chlorinated compounds 

which have blphenyls as th8lr basIc structural unit (Sawhney, 1986) There are a 

total of 209 possible PCB Isomers (congeners) which result trom vanous chlonne 

substitutions on the biphenyl base. 

As non-flammable, hE::lat-resistant oils, PCBs have been used extensively in 

heat transfer systems and ln electrical capacitorsj transformers Slnce the 1930s. 

Numerous countnes manufacture PCBs un08r vanous trade names Including: 

Aroclor (United States), Clophen (West Germany), Phenoclor (Italy), Kanechlor 

(Japan), Pyralene (France), and Sovol (U.S.S.R.), among others (Sawhney, 1986; 

Cairns et al , 1986). 

The first reports of PCBs in wildlife surfaced in 1966 when they were 

discovered ln Swedlsh fish (Stout, 1986). Yusho Disease in humans, the result of 

an aCCident ln Japan in which Kanechlor leaked trom a heat exchanger into a vat 

of ri ce bran oil, became highly publicized shortly atter. Regulatory intervention was 

Initlated primanly as a result of the latter incident. Aroclor production consequently 

fell trom 36,287 tonnes in 1970 to 4,535 tonnes in 1973 (Cairns et aL, 1986; Smith 

and Brown, 1987). 

Despite the fall in production, the ring structure and chlorinated nature of 

PCBs which lend them their industrially desirable qualities of stability and lipid 
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solubility, contributed ta the creation of environmentally ubiqultous and persistent 

compounds. peBs will consequently remain ln the environ ment, and hence ttle 

food chain, until proper disposai techniques are employed world-wlde 

Oceans are believed ta act as a major slnk for peBs It has been estlmated 

that approximately 20% of the peBs produced ta date can be found ln the ocean 

environ ment. Another 30% is ln the open envlronment whlle 3 6% has been 

destroyed. The remainder is still in use or is in landfills (Tanabe and Tatsukawa, 

1986). Long-range atmospheric and ocean current transport have been Impllcated 

in the presence of PCBs ln northern waters (Mulr et al , 1990, Stout. 1986) 

Recent reports of elevated levels of contammants ln the tissues of polar 

bear focused attention on the dlets of northern Native populations who tradltlonally 

rely on wild specles for food (Wang, 1985) The concern was enhanced as 

government recommen~atlons were ta Increase the consumptlon of wlld foods 

versus relying on more expensive imported foods (Schaefer and Steckle, 1980) 

2.3.5 2 Food Sources 

"Bioaccumulation .. .is used ta descnbe uptake and retention of a chemlcal 

by any mechanism or pathway" while bloconcentration IS used ln a more restncted 

sense to describe "".the uptake and retentlon of chemlcals from the water mass 

through such tissues as gilis or eplthelial tissue" (Shaw and Connel!, 1986a 122) 

ln turn, biomagnification descnbes the process by whlch " the tissues' 

concentrations of bioaccumulated tissue residues Increase as these matenals pass 

up the food chain through two or more trophic levels" (Shaw and Connell, 1986b. 

136). 

Mammals and fish undergo "selective" peB bioaccumulatlon or 

J 
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bioconcentration depending on both the type of peB and the species of organlsm. 

The degree of chlorination influences ultimate tissue concentrations of various 

isomers since the less chlorinated congeners are more readily degraded and 

excreted by the orgamsm (Shaw and Connell, 1986a). Smaller fish, however, tend 

to have hlgher tissue levels of the lower congeners such as tetrachloroblphenyls, 

possibly due to their feeding habits (Muir et aL, 1988; Tanabe and Tatsukawa, 

1986). Feedlng habits (trophlc level), sex (females excrete peBs through lactation 

and placental transfer), longevlty (duration of exposure), the size of the adipose 

compartment, and mlgratory patterns are also important determinants of the 

quantity and type of PCB present ln an organism (Sawhney, 1986; Stout, 1986). 

Whlle the levels of vanous Isomers are important for considerrng toxlcological risk, 

as will be discussed, It is usually the total PCB level which IS reported 

Thraugh the processes of bloconcentratlon and blomagnlflcatlon, the PCB 

level of the surroundlng water becomes an Important determlnant of peB levels 

in fish (Shaw and Connell, 1986a). ThIS becomes eVldent when comparing PCB 

levels ln fish from the more contamlnated Great Lakes with those fram the 

relatively less contaminated Mackenzie River. For example, Lake Michigan 

whitefish muscle has been recorded as contalnlng between 1 7 and 4.4 ppm peBs 

while whitefish muscle from the Mackenzie River near Tuktoyaktuk contains 0 0018 

ppm of peBs (Wong, 1985; Lockhart et aL, 1989). Unfortunately, equivalent data 

are unavallable for the muscle of loche, a predacious bottom-feedlng fish living 

over most of Canada (Muir et aL, 1990). 

Whlle the PCB levels of the fish tested in the southern waters approach or 

exceed the Health Protection Branch's maximum residue limit (MRL) of 2 ug/g or 

2 ppm wet weight, levels in the more northerly fish are considerably lower than the 

MRL (Grant, 1983). It is important to note, however, that the MRL for fish is based 

on an average dally consumption of 20 g/day of fillet tissue. Further, as whole fish 

contaminant levels are higher th an those of the fillets alone, application of this level 

may be unreasonable for populations consuming a great deal of fish or consuming 

portions other th an the fillets (Wong, 1985). 
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The same reasoning regarding usual intakes and MRLs applies to animais 

as weil since, as was suggested earlier in the IIterature reVlew, the average rileat 

intake of the Dene is higher than that of the general Canadian population. Table 

2.3 shows the average daily intakes of various food groups in a standard mlxed 

diet together with the derived MRLs such that a PCB intake of < 1 ugjkg body 

wt/day for an average consumer is possible (Grant, 1983) 

Whlle PCB concentrations of organisms feeding at the lower trophlc levels 

seem to be controlled by simple bioaccumulation dependent upon the lipld content 

of the biota and the PCB concentration of the food or water, blomagnlflcation 

appears to be the major factor contributing to PCB levels ln the tissues of 

organisms at hlgher trophic levels (Shaw and Connell, 1986b) Thus, top predators 

may have tissue PCB concentrations 107 or 108 times the lellel ln the amblent 

envlronment (Smith and Brown, 1987) Often, the clearest relatlonshlp between 

PCB concentration and trop hic levells eVldent when wet welght PCB concentration 

is converted to IIpld weight, since PCBs accumulate ln hpold tissue (Shaw and 

Connell, 1986b). With the exception of fish and eggs, MRLs for other food types 

are expressed on a lipid weight basls 

ln a study of PCBs in fatty foods in the Canadlan diet, Mes et al (1989) 

found that PCBs levels in food composites drawn from the Ottawa and Halifax 

areas were highest in freshwater fish and lowest ln sklm mllk, marganne, and 

soups. Ali of the foods tested had PCB levels less than thelr MRLs Some of the 

foods whlch were tested are presented with thelr respective fat contents, wet 

weight PCB levels, and lipid weight PCB levels ln Table 24 

ln the case of beef flesh, it appears that simple fat content may not predlct 

PCB levels. This may be related to the cuts of meat or grade of animai used for 

steak versus grinding. In addition to their hpld content, the presence of PCBs ln 

organ meats may reflect their role in detoxlfication Like other animais and birds, 

chickens may excrete part of their body burden of peBs Into thelr young, 

explaining the presence of PCBs in eggs (Thomann et aL, 1987). Similarly, milkfat 

(e.g. butter) is a route of PCB excretion for females (Thomann et al , 1987). 



Table 2.3: Average Daily Intake and Maximum Residue Limits for 
Various Food Groups with Estimated pee Intakea 

Food ADlb MRLe PCB Intake 
(g/person/day) (ug/g) (ug/person/day) 

Fish 20 
Meat (beef) 48 
Dairy Productsf 33 
Eggs 34 
Poultry 3.6 

a adapted fram Grant, 1983 
b average dally intake 

2.0d 

0.2' 
0.2e 

0.1 9 

0.5e 

C maximum residue limit (ug/g=mg/kg=1000ng/g=ppm) 
d wet welght, fillet portion 
e hpld welght 
f mllk, cheese, butter 
9 whole weight less shell 

40 
9.6 
6.6 
3.4 
1.8 
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Unfortunately, a more specifie description of "cooking fats" (e.g. lard or vegetable) 

was not provlded in the paper (Mes et aL, 1989). Finally, the influence of 

bioconcentration, and possibly biomagnification depending on the specles 

analyzed, IS evident when companng the peB levels of freshwater versus marine 

flsh. 

On a wet weight basis, Kuhnlein and Kinloch (1988) noted that the PCB 

content of caribou flesh was 0.009 ug/g while that of its fat was 0.5 ug/g. This is 

in contrast to narwhal blubber's peB content of 5.2 ug/g (Muir et aL, in press). 

Narwhal are predacious sea mammals with a higher fat content than caribou which 

are herbivores and thus lower on the trophic scale. Levels of PCBs in traditional 

food species consumed by the Dene are presented in Table 2.2. 

The Influence of food preparation on the PCB content of foods was 

investigated in a study analyzing levels of peBs in bluefish fillets bath pre- and 

post-cooking. It was found that levels of peBs post-cooking (ail and skin were 



Table 2.4: pee Levels of Fatty Canadian Foods (Wet and Lipid Weight 
Basest 

Food 

Beef steak 
Ground beef 
Pork, fresh 
Pork, cured 
Liver jKidney 
Eggs 
Marine fish 
Freshwater fish 
Cold cuts 
Cooking fats 
Margarine 
Butter 

% Fat 

10.7 
23.3 
13.4 
22.3 
8.3 

12.6 
2.3 
6.0 

18.0 
100.0 
82.9 
89.2 

a adapted fram Mes et al. (1989) 

Wet Wt peBs 
(ngjg) 
0.5 
0.6 
0.2 
04 
0.6 
0.7 
3.2 

21.0 
0.6 
0.2 
0.1 
3.4 

Lipid Wt peBs 
(ngjg) 
4.9 
2.7 
1.8 
2.2 
69 
5.2 

140.3 
349.5 

3.1 
0.2 
0.1 
3.9 
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discarded) were 27% lower th an in the uncooked flsh. In the flesh, levels both 

before and after cooking were virtually identical (2.5 and 2.7 ppm respectlvely) due 

to moisture and fat losses during caoking. The authors suggest that some PCBs 

may also have been vaporized (Trotter et aL, 1989). Vanatlons in PCB content due 

ta smoking and drying have not yet been reported. 

The presence of PCBs in plants is poarly understood. Whlle It IS clear that 

the lower chlorinated biphenyls predomlnate, It is unknown whether they are 

translocated or adsorbed onto the plant surface via vapours or dust (Sawhney, 

1986). Mahanty (1986) notes that an enviranment cantaminated wlth law-Ievels of 

peBs can lead to an alteration in available farms of algae. ïhis may have a long­

term effect on the food chain. 

2.3.5.3 Metabolism 

While the absorption of acute doses of Aroclor 1248 (3gjkg body wt) have 
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been estimated tn be about 90% in male and female Rhesus monkeys, it is 

unknown how much is absorbed trom chronic low-doses (Hamdy and Gooch, 

1986). Similarly, whether humans respond in the same manner has not been 

verified. oermal and respiratory routes of absorption are also possible (Shaw and 

Connell, 1986a). 

A study with rats, mice, and guinea pigs found that the metabolites resulting 

from the animais' efforts at detoxifying PCBs are numerous and include mercapto-, 

methylthio-, methylsulfinyl-, and methylsulfonyl- metabolites. Using labelled 

methionine, the researchers discovered that the methyl group in these metabolites 

was derived fram methionine (Mio and Sumino, 1985). Liver microsomal enzymes 

also produce hydroxylated metabolites (Hamdy and Gooch, 1986). 

The ellmination of PCBs from an organism is believed to follow an 

exponentlal curve (Stout, 1986; Hamdy and Gooch, 1986). In humans, the plateau 

(I.e. maximum tissue concentration) is beheved ta occur at 67 years (Mes, 1987). 

Loss of PCBs tram the body is primarily through the bile (feces), although women 

also lose PCBs through lactation and placental transfer (Gambie, 1986; Hamdy 

and Gooch, 1986; Stout, 1986; Fuller and Hobson, 1986). 

2.3.5.4 Dietary and Biochemical Assessment 

ln the late 1970s a series of publications noted that dietary levels of 100 and 

200 ug/kg body wt/day resulted in reproductive dysfunction in the female Rhesus 

monkey (Allen et aL, 1974; Allen, 1975, Barsotti et aL, 1976). A 100-fold safety 

factor applied ta the lowest observed adverse effect level (LOAEL) of 100 ug/kg 

body wt/day was used to derive a tolerable daily intake level (TOI) of 1 ug/kg 

body wt/day. This level is considered temporary pending more research (Grant, 

1983). 

The American "Total oiet Study" buys food four times a year at the retai! 

level in Washington, OC and subsequently prepares the food for consumption 

before analyzing it. Using this market basket approach, the study found that the 

PCB intake of adult men and women between the years of 1982 and 1984 was 
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between 0.0004 and 0.0006 ug/kg body weight(day (Gunderson, 1988). 

Matsumoto et al. (1987) reported that individuals over the age of one year ln 

Osaka, Japan consumed an average of 2000 9 of food per day of whlch 2 4 ± 1 2 

ug was composed of PCBs. Similar Canadian dietary data were not available 

A comprehensive year-Iong series of cross-sectional surveys by Kuhnleln 

(1989b) provides the only report of PCB intake by northern Native Canadians The 

study found that Inuit women in Braughton Island aged 20-40 years had a mean 

daily PCB intake of 25±31 ug PCBs. This mean Increased wlth age such that 

women over the age of 60 consumed 42 ± 31 ug/day. In contrast, consumption of 

PCBs by men peaked between the ages of 41 and 60 years at 68±53 ug/day wlth 

men over the age of 60 consumlng 2.2± 19 ug(day. Seasonal vanatlons ln Intake 

of sea mammals led to seasonal changes in me an PCB intake. The hlghest mean 

intakes were in September whlle the lowest were in March (Kuhnleln, ln prep ) 

Approxlmately 10% of women and 15% of men consumed over the TOI wlth 

the highest consumption belng appraxlmately 4 ug(kg body wt/day. Whlle thls 

represented an erasion of the safety factor, it was felt that It dld not warrant advlce 

to alter dietary patterns. As the weights used in the denvatlon of Intake per kg 

body weight were tram the Nutrition Canada Esklmo Report versus fram 

Broughton Island itself, it is possible that they may under or overestlmate actual 

intakes per kg body weight (Kuhnlein, 1989b). 

The possibility that the intakes over the TOI may not have reflected usual 

intake may be revealed in the fa ct that of 207 blood samples taken tram Indlvlduals 

living in Broughton Island, NWT in 1985, only 5 Individuals requlred "action" as 

defined in Table 2.5 due to elevated PCB levels ln their blood. Two of these 

individuals were pregnant women, one was a lactating woman, and two were 

children. The childrens' levels were both over 20 ppb while PCB levels of the 

pregnant and lactating women fell between 5 and 19 ppb Age was posltlvely 

correlated with PCB levels due to accumulation over the years as weil as to 

greater PCB intake on a daily basls than younger indivlduals. In general, most of 

the individuals surveyed had PCB blood levels in the range of 5~19 ppb (Kuhnleln, 
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Table 2.5: Guidelines for peBs in BlooC;-

Risk Group Talerableb 

Children (~18) < 5 

Women (18-44) < 5 

Preg/Lact Women < 5 

Men & Women ~ 45 <20 

a adapted from Kuhnlein, 1989b 

b ppb 

1989b). 

Concernb 

5-19 

5-99 

> 5 

20-19 
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Actionb 

> 20 

>100 

> 5 

>100 

It is Important to consider that PCB levels in non-fasted blood samples are 

22-29% higher (p < 0.05) than those of fasted samples l ;e to serum lipid levels. 

When lipid levels are corrected there is a non-significant difference between the 

two (Phillips et aL, 1989). Consequently, use of fasted or non-fasted blood should 

be reported as should any correction for blood lipid levels. In addition, Mes et al. 

(1989) found that there were time-related changes in PCB blood levels of Rhesus 

monkeys fed various levels of Aroclor 1254 over a period of 37 months. In 

contrast, adipose levels of PCBs continued to rise throughout the study period. 

The presence of PCBs ln breast milk will be discussed in the section on 

"Physlological Significance". 

It is unreasonable ta extrapolate the findings discussed above to other 

Native groups due ta the high sea mammal (e.g. narwhal and seal) intake of the 

Inuit which, due to biomagnification, have high peB levels in their blubber. In 

contrast, since most traditional Dene food sources are leaner and/or feed at lower 

., 
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trophic levels, the Dene would be expected to have lower dietary intakes and 

blood levels of PCBs th an the Inuit. 

2.3.5.5 Weight Data 

As comparison of peB intake with the TOI requires an estimation of body 

weight, existing weight data for adult northern Native Indians will be bnefly 

reviewed. It is important to note, however, that welght for age does not provlde an 

estimate of body composition. 

ln 1958, Mann et al. conducted a health survey of Alaskan Native people 

(Mann et aL, 1962). Although the sample sizes for the Athabaskan Indlan adult age 

groups were small, the data are the earhest found. Women were welghed ln Indaor 

clothes while men were clothed anly fram the waist dawn. A maximum weight of 

160 lbs (72.3 kg) was attained at 45-54 years (n = 4) by women whlle those aged 

20-24 (n = 3) had a mean welght of 115 lbs (51.9 kg) Women 65 years and over 

(n=2) had an average weight of 143 lbs (64.6 kg). Accordlng to limlted data, men 

reached th6ir maximum weight at age 65 + (n = 2) with a weight of 160 lbs (72 3 

kg). Like women, men were their lightest at ages 20-24 years when they welghed 

130 lbs (58.7 kg) (n=3). Men aged 45-54 weighed an average of 149 lbs (673 kg) 

(n=5) (Mann etaI., 1962). 

Anthropometrie measurements were taken by Szathmary and Holt (1983) 

in the course of a study of hyperglycemia in the Dogrib people The mean weight 

± SD in 59 men over the age of 21 years was found to be 66.6 ± 9 9 kg Women 

in the same age group (n=97) weighed an average of 58 4 ± 13.0 kg. The mean 

age for women was 43.5 ± 16.2 years while that for men was 46.7 ± 15.6 years. 

The weights for men are similar to those found by Mann et al. (1962) for the 45-54 

year old age group, although the weights for women are higher ln the study by 

Mann et al. (1962). 

Between 1970 and 1972, the Nutrition Canada Survey conducted 

anthropometric assessments of the Canadian population. The mean welght for ail 

ages of Canadian men was 73.1 kg while that for women was 62.3 kg. Peak 

J 
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weight for Canadian males was achieved at 40-49 years while it is reached in the 

age group 50-59 years for Canadian women (HWC, 1980). 

The Indian population surveyed consisted of 390 adult men and 559 adult 

women from across Canada with treaty status. As the response rate was only 30% 

the sam pie may be biased (e.g. active individuals out on the land may be missing). 

The Indian population was lighter th an the Canadian population up to the 

age of 40-49 years, after which they weighed approximately 6 kg more than the 

Canadian population. After the age of 70 tr.air weight dropped again. Peak weight 

(72.3 ± 15.4 kg; n=91) for Indian women was reached in the same age group as 

that of the Canadian population although Indian men peaked (77.4 ± 13.8 kg) later 

than the Canadian men at 50-59 years (n=76) versus 40-49 (HWC, 1980). Of adult 

Indian women, those aged 20-29 years were the lightest with an average weight 

of 61.5 ± 13.3 kg (n = 110). Similarly, Indian men aged 20-29 were the lightest with 

an average weight of 68.3 ± 12.2 kg (n=69). 

Using data from NHANES 1 (1971-1974) and Il (1976-1980), Frisancho 

(1984) derived percentiles for weight by frame size and height for U.S. adults aged 

25-74 years. Males 25-54 years of age with a medium frame and a mean height 

of 180 cm had a median weight of 81 kg. Women 25-54 years old with a medium 

frame and a mean height of 165 cm had a median weight of 63 kg. A trend for 

increased weight with age was evident as men 55-74 years of age with a medium 

frame size and a mean height of 180 cm had a median weight of 84 kg. Similarly, 

women 55-74 years of age with a medium frame and a mean height of 165 cm 

had a median weight of 67 kg (Frisancho, 1984). According to height, the weights 

for American adults aged 25-54 are approximately equal to those observed for 

adult ~ 19 years) Canadian women (62.7 kg) and men (79.2 kg) by Nutrition 

Canada (HWC, 1980). As with American women, the weight of Canadian women 

increased with age such that the median weight of women aged 70 + was 63.8 kg. 

ln contrast to American men, however, the weight of Canadian men decreased 

with age after the age of 30 such that men aged 70 + years had a median weight 

of 68.7 kg (HWC, 1980). The latter values do not consider frame size or height. 
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Peak weights of adult Indian women were the same in the study by Mann 

et al. (1962) and Nutrition Canada (HWC, 1980), although ages at which weights 

peaked were higher in the former study (~65 yrs) than the latter (50-59 yrs). In 

general, however, weights reported in Nutrition Canada are heavier thûn those 

observed by Mann et al. (1962) and Szathmary and Holt (1983) for their samples 

which consisted exclusively of northern Native Indians. It seems reasonable to 

speculate that the Hareskin may also be lighter th an the Nutrition Canada Indlan 

sample. 

2.3.5.6 Physiological Significance 

Reviewing data on accidentai or occupational exposures IS often useful ln 

characterizing a toxicological syndrome in humans. Yusho Disease refers ta a 

1968 mass "PCB" poisoning in Japan as a result of the consumptlon of rlce bran 

oil contaminated with Kanechlor (Kashimoto and Miyata, 1987) It was estunated 

that the PCB intake of each victim was in the range of 0.7 ta 1.84 grams (Hsu et 

aL, 1985). Symptoms of the disease included dermal signs (chloracne, edema, 

keratosis, and hyperpigmentation), ocular signs (swelling of tbe meibomian glands 

and hypersecretion of a "cheese-like" discharge trom the eyes); respiratory slgns 

(chronic oronchitis with a persistent cough); neurological signs (headdche, 

numbness of the limbs, and diminished vision); and other signs including irregular 

menstrual cycles, general fatigue, and anorexia (Kashimoto amd Mlyata, 1987). 

Toxic by-products (polychlorinated dibenzoturans and dioxins) of incomplete 

thermal degradation of PCBs were later found in the 011 (Lauber, 1987; Tlernan, 

1985). Suggestions from occupational and animal data concur that Yusho may be 

symptomatically different from simple PCB poisoning. Polychlorinated 

dibenzofurans have recently been singled out as potentlally causal (Kashlmoto and 

Miyata, 1987). 

It has been found in workers occupationally exposed to PCBs that, despite 

elevated levels of PCBs in the blood (mean of 40 ng/ml in one study with a range 

up to 920 ng/ml), only a few had mild dermal lesions such as chloracne and 
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hyperpigmentation (Smith and Brown, 1987). Other studies report hepatomegaly 

and neuropathy (sexual dysfunction, Irritability, low attention span, anorexia, 

fatigue, lack of coordination, and numbness in the limbs (Singer, 1988; Smith and 

Brown, 1987). 

Discontlnuing the handling of contaminated substances results in a rapid 

disappearance of symptoms (Hara, 1985). As occupational exposure to peBs is 

primarily dermal or through inhalation, the usefulness of occupational toxicity data 

for extrapolation to toxicity resulting fram the ingestion of peBs wlthin a food 

vehicle may be hmited. 

Most human exposure to peBs is more subtle than the widely pubhcized 

and complex Yusho Incident or occupational exposure (Tlernan, 1985). Exposure 

to PCBs beglns ln utero as evidenced by PCB residues in both fetal tissue and 

amnlotlc fluld. Subsequent exposure is usually through breast mllk, food, water, 

as weil as the general atmosphere (Mes, 1987). Determination of a cause and 

effect relationshlp between peBs and hea!th status is thus even more difficult to 

establish for the general population. 

Numerous target orgalîs and systems have been Identlfied for PCB toxlcity 

includlng the reproductive system, neurological.'vc • ,m immune system, liver, and 

the inteC'.Jmentary system. 

Animal studies have provided evidence of the fetotoxicity of PCBs. Of 8 

rhesus monkeys on a 5.0 ppm Aroclor 1248 diet, only 6 conceived whereas ail of 

those on a 2.5 ppm diet did. However, only 5 of the eight infants born to mothers 

on the lower dose dlet survlved although they were smaller than normal. Two of 

tnese later dled of PCB intoxication. At weaning, the rerr,aining three improved 

dramatically. Of the 5.0 ppm group, only one of the six who conceived had a live 

birth (Fuller and Hobson, 1986). 

Fein et al. ("1984) examined 242 newborn infants whose mothers consumed 

moderate quantities (6.7"t 5.8 kgjyr) of Lake Michigan fish and 71 control infants. 

On average, exposed infants were 190 9 lighter than controls with a smaller head 

circumference in relation to birth weight and gestational age (p < 0.05). Analysis 
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showed that the se effects were not attnbutable to 37 potentlally confoundlng 

variables such as maternai age, smoking, socioeconomic status, or exposure to 

polybrominated biphenyls (PBBs). Overall flsh consumption and cord blood peBs 

were correlated with a lower blrth welght and a smaller head clrcumference 

However, the influence of contaminants other than PCBs (wlth the exception of 

PBBs) such as methylmercury, dioxins, and furans, (ail known to be present ln 

Great Lakes fish) on the outcome variables was not mentioned 

ln contrdst, Taylor et al. (1984) found that once gestatlonal age was 

adjusted for, the difference in birthweight between the chlldren of exposed and 

non-exposed mothers became non-slgmflcant As the exposed women worked ln 

capacltor manufactunng plants, It IS possible that the dlscrepancy ln results was 

due to exposure route (dermal versus oral) 

Infants of monkeys exposed ta 2 5 ppm Aroclor 1248 for an 18 month 

penod ending 12 months prlor to pregnancy were demonstrated to have a deflclt 

when tested on a spatiallearning and memory task (LeVlr~ et aL, 1988) The Infants 

had also been breastfed for four months before belng tested at four to SIX years 

of age. They exhiblted difficultl8S wlth the shorter delays suggestlng an Impalrment 

in associatlonal and attentional processes versus memory The authors suggested 

that innervation to the frontal campus may have been dlsrupted or that the 

hippocampus might have lesions although It was not Indlcated whether thls was 

a prenatal or postnatal occurrence It IS also unclear whether the attention al 

deficits could be attnbuted to a maternai reactlon to the Infants due to the mothers' 

own peB loads Despite this amblguity, It is Important that a negatlve functlonal 

change was observed whlch could be attnbutad to the PCB treatment 

Being a lipid-rich food secreted by the mother, breast mllk IS a vehlcle for 

PCB-excretion. Serum levels in the infant may thus be two to three tlmes that of 

the mother (Fuller et aL, 1986). 

Dewailly et al. (1989) found that the mean peB level in breast milk of InUit 

women from the east coast of Hudson Bay to be 111 3 ug/kg vVlth a range of 16 

ta 514 ugjkg. The average peB concentration for ail of the countries surveyed is 
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37 .'Jg/kg (Mes, 1987). However, the mean milk fat of the Inuit women was almost 

five times that of Caucasian women (Dewaillyet al., 1989). 

Dewailly et al. (1989) note the high infection rates among northern Native 

children relative te southern children. They postulate that compounds su ch as 

peBs, which are immunosuppressants in animais, may be functioning postnatally 

to contribute to the high incidence of infection among Inuit children (Peakall, 1986; 

Franr:o et al., 1989). Takagi et al. (1989) suggest that peBs may also act 

prenatally since the immune system differentiates during fetal development. 

Alternatively, Trizio et al. (1988) suggest that exposure to low levels of peBs may 

ha"e no effect, or may actually enhance mitogen responsiveness. 

Recently, an interesting relationship has been demonstrated between peBs 

and vitamin A. Bank et al. (1989) found that 1 mg/kg diet of hexachlorobiphenyls 

led to hepatic depletion and renal accumulation of vitamin A together with a 1.7 

fold increase in serum vitam in A levels. Like the hexachlorobiphenyls, 

tetrachlorobiphenyls were found ta cause a depletion of hepatic vitamin A levels. 

Unlike hexachlorobiphenyls, however, the tetrachlorobiphenyls caused a rapid and 

pronounced decrease in plasma retinol values within 24 hours of dosing with 1, 

5, and 15 mg/kg PCBs. The effect was dose-dependent (Brouwer and van den 

Berg, 1983; Azais et al., 1987). It has been suggested that the tetrachlorobiphenyl 

breaks the transthyretin-RBP bond with subsequent filtration and loss of the retinol­

RBP complex (Brouwer and van den Berg, 1986). 

A study with polybrominated biphenyls yielded the same results (Cullum and 

Zile, 1985). These authors suggest that the alteration of vitam in A metabolism may 
-

lead to an increased vitamin A requirement which poses a health risk for 

populations with marginal vitamin A status. They go on to postulate that the 

hepatocarcinomas which may result from peB toxicity cou Id be the result of 

localized depletion of vitamin A due to the xenobiotic (Cullum and Zi/e, 1985; Safe, 

1989). 

Gambie (1986) proposed that a mechanism for PCB toxicity may be that, 

like other hydrophobie chemicals, peBs bind to albumin and low density 
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lipoproteins for transport through the blood. They then enter the cells on these 

carriers. Once the host is metabolized, the peB finds another host such as an 

enzyme. The binding of the peB to the enzyme changes ItS functlon ln a 

stimulatory or inhibitory manner depending on the conformation al change 

produced. The peB may also bind ta macromolecules ln such a way as to 

immobilize them. The resultant dysfunctlons are proposed to explaln some of the 

signs of peB poisoning such as elevated hver enzymes, depressed Immune 

function, and hepatomegaly. 

Another theory is that PCBs are similar enough to sterolds to "fool" the 

receptors to which they blnd anCi thereby mediate thelr effects, perhaps through 

the disruption of feedback patterns (Fuller et al , 1986) 

It may be argued that while nsk due to speclflc exposure IS an Interestlng 

academlc question, its signlflcance ln a dynamlc envlronment typlfled by the term 

"chemical soup" IS debatable. As noted above, nutnent-contamlnant Interactions 

do exist. Wren et al. (1987) found that ihe kits of mlnk exposed ta dletary 

methylmercury and PCBs at levels currently found ln the environ ment (1 ppm 

each) had reduced survival (35.8%) versus controls (72%) If each contaminant 

was administered alone, there was no difference in survival rates whlch suggests 

that there is a synergistic action of methylmercury and PCBs As bath of these 

contaminants are present in fish, it is unknown what Influence they mlght have 

together on fish or on human health. 

2.4 Literature Summary 

Prior to contact with White culture, foods consumed by the Hareskln were 

obtained through active hunting, fishing, and gathering; by sharing; or b~ trading 

with other Native groups. Meat and fish consumption was high whlch led to a dlet 

whose protein, iron, and zinc content was almost certalnly substantlal. Vitamln, 

minerai, and trace element intakes were also presumably adequate Slnce, ln 

addition to consuming plant foods, most parts of animais and fish were eaten 

Food intake was seasonally determined wlth fish predominating ln the 
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summer, large game and rabbits in the fall and winter, and beaver and migratorf 

birds in the spring. Preservation of fish and meat through smoking and drying 

provided not only an Important cache of food for times of shortage, but also a 

source of "out-of-season" foods for dietary diversity. Acute starvation occasionally 

occurred but chronic malnutrition was not evident. 

Thus, under normal conditions, the pre-contact, or traditlonal, diet and the 

lifestyle assoclated wlth it IS beheved ta have promoted nutntlonal and physical 

health. Tradltional food use by the Oene also had spiritual and socio-cultural 

importance. 

Numerous factors, based ln the history of contact wlth White culture, have 

Interacted ta influence the contemporary Hareskin food system ln ways more 

persuasive than would be evident If choice alone were the only Impetus for 

change. 

The dlet of Native Canadians post-contact with White culture has 

Incorporated man y market fcods, the maJority of whlch are high in carbohydrates. 

At the same tlme, a decrease in the vanety of traditional foods consumed has 

been observed. 

A continuum appears ta exist with respect ta the relative amounts of 

tradition al and market foods consumed. C jer people and those living in more 

remote communities tend tu consume a greater proportion of traditional foods than 

do young people or individuals living in a more urbanized setting. 

ln thls manner, traditional food use continues to provide nutritional and 

socio-cultural benefits as weil as being economically and ecologically adaptive. 

However, the comblned use of traditional ami market foods by northern Native 

Canadlans also has positive attributes. These include food security, practicality, 

and nutritlonal diversity. As with any population's diet, however, appropriate 

cholces must be made or sub-optimal nutritional status and, hence, health may 

result. 

Indeed, concomitant ta the rapid and dramatic post-contact dietary changes 

experienced by Native Canadians has been an increase in the incidence of certain 
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nutrition-related health conditions including obesity, dlabetes, gall bladder dlsease, 

and dental caries. 

The Nutrition Canada Indian Survey was one of the tlrst attempts to 

establish the contemporary nutnent intake and food use patterns of Native Indlans 

(HWC, 1975). Iron, vitamin A, calCium, and vitamln C were the nutnents tound to 

be at highest risk in the diets of Native Indians, wlth women almost conSlstentlv 

at greater nsk than men. Proteln Intakes were generally adequate Blochemlcally, 

iron and vitamin C levels were Indicative of some degree of nsk although It IS 

important to remember that serum calCium and vltamln A levels are 

homeostatlcally regulated and consequently would not respond as qUickly to 

dietary inadequacies. Zinc was not assessed 

As the sampling protocol of the Nutntlon Canada Survey was such that only 

about 5% of the sample came fram the Mackenzie Valley Region, generallzatlons 

of ove rail results ta Native Indians living ln the Mackenzie reglon are tenuous 

Subsequent investigators have descnbed the dletary Intakes of partlcular 

northern Indian groups. As noted in the Introduction, Appavoo (1990) Investlgated 

the diet of the Hareskln; Ritenbaugh et al. (In prep ) studled the dlet of the Oognb, 

Wein (1989) explored the diet of Native Canadians living ln northern Alberta, and 

Sevenhuysen and Bogert-O'Brien investlgated the diet of Native women living ln 

northern Manitoba. Hoffer et al. (1981) and Oesal and Lee (1974) examlned 

nutrition-related blochemical parameters of Native Indlans living ln northerr1 

Quebec and the Yukon, respectively. As in the Nutntlon Canada Indlan Survey, 

vitamins A and C, calcium, and iran were the nutnents most often found at nsk Ir, 

the latter studies. As vitamin A intake has high dally variation due ItS presence ln 

relatively few foods, there is a tendency to overestlmate the prevalence of dietary 

vitamin A inadequacy. 

To date there wem no published studies on the PCB intake ot Native 

Indians, although a comprehensive investigation of the nutrients and contaminants 

(including PCBs) in the food system of the Broughton Island Inuit was conducted 

by Kuhnlein (1989). As the Inuit eat lipid-rich sea mammals at the top of the food 
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chain, their PCB intake is probably higher than that of the Oene who consume 

animais and flsh lower both in fat and in position occupied on the trophic scale. 

It is important to remember that market foods are not immune from the presence 

of pcas. 

The literature suggests a number of reasons for studying peBs in a 

northern food system. First of ail, their chlorinated nature and ring structure gives 

pcas stabllity and lipld solubility which contnbute to both environ mental 

persistence and biomagmfication. Secondly, recent studies report findings of 

elevated levels of PCBs ln loche liver, a tradition al food which is much appreciated 

by the Oene. Finally, the concern surroundlng exposure to PCBs and other 

contamlnants has been intensified as a result of government recommendal.ùns to 

increase tradltional food use rather than relying on high-cost foods from the south. 

Kuhnleln (1989) noted Hmt decislons on food use cannot be made on nsk 

(e 9 PCB) data ln Isolation of beneflt (e g. nutnents) considerations. For example, 

since many traditional foods are of animal origin, the proteln, iron, and zinc 

contnbution of tradltional foods to the total diet should be considered. While 

protein is generallY adequate in the diet of Native Canadians, iron may be at risk. 

Oietary zinc Intake has not been assesssed in northern Native Indians. As noted, 

vitamin A has been found to be a nutrient at relatively high risk in the diet of many 

Native Canadians. Liver, a rich traditional food source of vitamin A, has also been 

found to be relatlvely hlgh in pcas. 

Interestingly, plotein, zinc, and PCBs ail interact with vitamin A at the level 

of the liver. Protein and zinc are required for vitamin A mobilization from the liver 

while PCBs may increase vitamin A requirements through unclear mechanisms 

which are proposed to act at the level of the liver. With respect to iron and vitamin 

A interactions, it has been found that a compromised vitamin A status hinders the 

resolution of iron-deficiency anemia. 

ln addition, vitamin A, protein, iron, zinc, and peBs have ail been found to 

influence immune function. As Native populations have a highpr incidence of 

infections th an the general population, it is interesting ta speculate that the nutrient 
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and/or contaminant levels of the diet may be implicated. Thus, the IIterature 

suggests that protein, iron, zinc, vitamin A, and PCBs form an appropnate 

combination for study. 
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3.0 RESEARCH GOAL. 

From an examination of the existing literature, it was apparent that 50 me of 

the wild foods consumed by the Sahtu (Hareskin) Dene/Metis are contaminated 

with chemical residues. While Appavoo (1990) has recently explicated the 

presence of toxaphene in the contemporary food system of the Hareskin, the 

extent of food species affected by PCBs and the levels of their contamination were 

unknown. Further, it was unknown whether current use of traditional foods by the 

Hareskln could iead ta levels of PCB consumption capable of resultlng in a nsk of 

adver~e health outcomes. Some evidence suggests that the FGH Hareskln have 

already Inltlated a decrease in fish consumptlon as a result of concerns regarding 

the safety of flsh caught ln Dehcho (Lutra Assoclates, 1989). 

On the other hand, the extent of the nutritlanal beneflts denved fram 

tradltlonal food use by the Hareskln is also unknown, although It is presumed ta 

be signlflcant based on existlng literature. Nutritional benefits should be determined 

concurrent to the determination of contaminant intake as adverse health outcomes 

could also conceivably result fram a decrease in traditional food consumption due 

to a diminishment in the nutritional quality of the diet. Addressing the concerns of 

the Hareskin regarding the safety of tl1eir traditional foods is therefore essential. 

The goal of the overall program was to objectively address the latter issues. 

The ultimate aim was to provide objective data which the Dene (Hareskin) cauld 

use in a risk/benefit assessment of their traditional foods. Whlle the multitude of 

benefits accrued through traditional food use was acknowledged (section 2.2.4), 

the objectively ascertainable nutritional benefits were the only benefits currently 

addressed. Thraugh the provision of objective risk/benefit data, it was hoped that 

the continuation of traditianal food use could be promoted to an extent which 

would involve minimal risk of adverse health effects from the ingestion of 

contaminants. 

Within this mandate, the goal of this thesis was to examine the PCB intake 

• 
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from traditional foods of the adult Hareskin population ln relation to estabhshed 

guidelines. As the established guidelines express PCB Intakes per unit body 

weight, anthropometric measurements were needed. At the same time, It was 

important to ascertain the contribution of selerted nutrients tram the same foods 

to the total dietary intake. 

Potential seasonal variations in PCB and nutnent Intake resultlng fram 

alterations in types and levels of tradltlonal foods used were Important to address 

Similarly, altered PCB and nutrient intake as a result of dlfferences ln level of 

tradition al food use was an important issue to investlgate. The intention behlnd the 

examination of seasonal variation and level of traditlonal food use was ta determlne 

whether there was a specific season or population group whlch held a greater nsk 

for elevated PCB intake or inadequate nutrient Intake. 

Through an examlnation of both beneflts (selected nutnents) and rlsks 

(PCBs) of traditional food use, wlth the added dimenSions of potentlal 

modifications resulting fram seasonal variation and/or level of tradltlonal food use, 

it was expected that the current research would contnbute ta the larger program 

goal in three specifie ways. First of ail, it would provlde an idea of the Importance 

of various traditlonal foods ln three separate seasons to the dlet of the Hareskln 

Secondly, it would a perspective of the extent of PCB consumptlon by the 

Hareskin through traditional food use. Flnally, the research would provlde data on 

the nutrient intake of the Hareskin fram bath the total diet and trom Its components 

(i.e. traditional and market foods). 

3.1 Objectives 

ln order to accomplish the goals of the current research, the following 

objectives were established: 

1. To determine the pes, retinol, protein, iron, and zinc concentrations (per 
100 9 fresh weight) in traditional food samples as consumed by the Sahtu 
(Hareskin) Dene/Metis; 
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2. To determlne seasonal variations ln three seasons in levels and species 
of tradltional foods used by the Sahtu (Hareskin) Dene/Metis; 

3. To determine seasonal variations in the intake of peBs, vitamin A, 
protein, iron, and zinc of adult Sahtu (Hareskin) Dene/Metis living in 
FGH and CL fram the total diet, the market food component, and the 
traditional food component; 

4 To determlne variations in the intake of PCBs, vitamln A, proteln, 
iron, and zinc by adult Sahtu (Hareskin) Dene/Metis women living in FGH 
and eL fram the total diet, the market food component, and the tradition al 
food component according to level of traditional food use (I.e. high, 
medium, and low); 

5 To determlne the average weights of adult male and female Sahtu 
(Hareskin) Dene/Metis liVing in FGH and CL; 

6. To determlne the lntake of peBs (adult men and women) and of vitamin 
A, proteln, Iron, and zinc (adult women only) by the Sahtu (Hareskin) 
Dene/Metis living ln FGH and CL relative to standards established by 
the Health Protection Branch (for peBs) and by Health and Welfare 
Canada (for nutrients). 

3.2 Hypotheses 

It was expected that the results of the research would indicate: 

1. Seasonal ditferences in types and amounts of traditional foods consumed 
did exist with the winter being the season of highest traditional food 
consumption (total grams) and the spring being the season with the 
highest diversity of traditional foods used; 

2. Traditional Hareskin foods contributed a significantly larger proportion 
of the average Hareskln adult's (19 and over) intake of protein, iron, and 
zinc th an did market foods; 

3. There was no significant difference in the contribution to vitamin A intake 
of adult Hareskin women and men fram traditional versus market foods; 

4. The average pratein, iron, and zinc intake of adu!t Hareskin women was 
greater than the RNI while that of vitamin A was less than the RNI; 
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5. The adult Hareskin intake of peBs fram traditlonal foods was wlthln the 
limit proposed as tolerable « 1 ugjkg body weightjday); 

6. Hypotheses 2, 3, and 5 were true for each of the three seasons studied 
and for each level of traditional food use. 
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4.0 METHODS 

The description of the methods used in this research have been divided into 

five major sections. The first is a statement of the ethical acceptability of, and 

community support for, the research. This is tollowed by a description of the 

research design. The third major section, "Food Sample Analyses", pertains to the 

laboratory analyses of the tradltlonal Hareskln Dene/Metis foods and has been 

subdivided into five areas beginning with a description of the collection and 

storage of the food samples A discussion of the retinol assay which was 

conducted will be followed by a description of the proxlmate analysls, minerai 

analysis and, finally, the polychlorinated biphenyl analysis. The fourth major section 

relates to the dletary assessment which was conducted and Includes subsections 

on Interviewer training, the Intervlewlng lists whlch were used, the 24-Hr recall, the 

tradltional FFQ, and the statistical treatmer.t Gf the d:etary data. Finally, the fifth 

major section provides a discussion of the anthropometric method for weight 

determlnation which was utihzed. 

4.1 Ethics Agproval and Community Support 

McGiII University certified the ethical acceptability of this project. The 

Government of the Northwest Territories subsequently issued a Scientific Research 

licence (Number 8094) for the project. 

The Oene Nation was consulted regarding the project's design and plans 

for Implementation. Upon their approval of the project, the same consultation was 

held witr he Band Council in FGH who likewise supported the proposed research. 

Numerous unsolicited statements of support for the project were voiced by 

residents of both FGH and CL. 

4.2 Research Design 

The thesis research consisted of four related components. The first involved 
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secondary data analysis of a series of cross-sectional dietary surveys conducted 

in FGH and CL in the summer (July / August) and winter (November /December) 

seasons of 1988. The content and execution of these surveys is more fully 

described in sections 4.4.3 and 4.4.4 as weil as in Appavoo (1990) 

The second component consisted of a further cross-section al dletary survey 

of adult women which was conducted in FGH and CL in the spring (May/June) 

season of 1990. Once again, the details of this survey, Includlng the sampllng 

protocol, are provided in sections 4.4.3 and 4.4.4. Both descnptive and analytical 

data were required from the series of three dletary surveys 

A cross-sectional determlnatlon of the welghts and helghts of ail consentlng 

Dene/Metis individuals in FGH and CL was carned out ln the spnng of 1990 

Height data was provided to the Dene Nation and the NWT Department of Health 

for their information only and Will not be dlscussed further ln thls ttlesls Descriptive 

data for body welght only was required fram this thlrd design component and was 

used for computing PCB intakes per kg body wt. 

While the fourth component was a statlstical design component and not, by 

definition, a research design component, it was, nonetheless, an Important 

component of the research. Laboratory analyses of tradltlonal food samples whlch 

were collected in each of the three field seasons (1 e summer and wlnter 1988. 

spring 1990) were conducted in order to make as complete as was feaslblo the 

Dene traditional food composition database. Together wlth data obtamed trom the 

dietary surveys, this database was used to determine the nutnent and contaminant 

intakes on an age/sex group basls of the Native residents of FGH and CL 

4.3 Food Sample Analyses 

4.3.1 Food Sam pie Collection and Storage 

4.3.1.1 Collection and Field Storage 

With the assistance of three bilingua! (local Siavey r:iialect and English) Band 

members experienced in traditional food use in the area, Appavoo (1990) 

constructed a list of traditional foods used in the communltles of FGH and CL 
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(Table 4.1). The species type, body or plant part, and mode of preparation were 

noted. This list served as the basis for food sample collection in the summer and 

winter seasons of 1988. As the methods used ta obtain the samples were 

described in Appavoo (1990), they will only be briefly outllned here Similar food 

sampling protocol was employed in the second phase of the ~tud: (i.e. late 

spring/early summer 1990). A list of the sarnples collected in each season appears 

in Appendix 1. 

The objectives of collecting food samples in this phase of the study were 

first of ail ta fortify the existing project food composition database by collectmg 

additional specimens of the most widely used traditional foods (canbou, moose, 

and whitefish); and secondly to augment the project's food composition database 

with data from food species for which little data exist (dried Canada Goose, raw 

and smoked black bear, and beaver hver). Relevant food samples were sollclted 

through notices posted in town, messages placed on the local radio, and tram 

specifie individuals. Samples suitable for consumption were rp.quested and 

monetary reimbursements were provided on a per kg basis. 

Data regarding the species, weight, age, sex, harvest location and date, and 

general health/condition of the animal or plant (where appropriate) were collected. 

Information regarding any sam pie preparation as weil as storage conditions (I.e. 

if frozen, how long trom harvesting to freezing; length of storage; whether the 

sample had been previously thawed; etc ... ) was also solicited. When an indivldual 

selling a sample was unable to provide the needed data, the individual (If dlfferent) 

who harvested the sam pie was contacted for the information. If precise data was 

unknown, best estimates were requested. 

Foods commonly consumed cooked were prepared by the researchers in 

the tirst phase of the study from the raw form as detailed in Appavoo (1990). The 

various fish and meats were baked without any additives in individual foil pouches 

at ca 160°C for ca 30 minutes. The entire pouch contents were then transferred 

to a whirlpac freezer bag and promptly frozen. In the second phase of the study, 

no additional preparation was undertaken for the food sampi es. 



.-
t 

84 

Table 4.1a
: CODUllon and Dena Names, Genus, and Species of 

Tradi tional Hareskin Foods Collected and Ana1yzed 
for wutrients and Contaminants 

Corumon Name Deneb Genus Species 
Name 

MAMMALS
c 

Bear sah Ursus americanus 
Beaver d sa Casror canadensis 
Caribou leedee Rangifer tarandus 
Moose lits 1 é Al ces alces 
Muskrat dze Ondatra zibethicus 
Rabbit gah Lepus americanus 

BIRDSe 

Black scoter yawi1e Melanitta nigra 
Canada goose >cah Branta canadensis 
Ptarmigan k'ahba Lagopus sp. 

FISH f 

Cisco lngeya Coregonus autumnalis 
Inconnu sih Stenodus Ieucichthys 
Loche nôhfee Lora Iota 
pike lôhda Esox Iucius 
Trout biré Sal. velinus nanlaycush 
Whitefish lngewâ Coregonus clupeaformis 

WILD PLANTS9 

Blackberry noht' ee Empetrum nigrum 
Blueberry, low jiyéwâ Va ccirlium myrtilloides 
Cloudberry dahkalé Rubus chamaemorus 
cranbt..lrry litl' é Vaccinium vi tis-idaea 
Gooseberry dahgo Ribes oxyancanthoides 
Raspberry dadedele Rubus strigosis 

: revised from Appavoo, 1990 
As identified by FGH residents fluent in Sahtû N. Slavey. 
Spell ings are approximate. 

: Wooding, 1982 
The Sahtû Dene identi fy two types of caribou: woodland and 
barrenland. 

: Udvardy, 1985 
Lutra Associates, 1989 

9 Porsild, 1980 
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Dried meats, go05e, and fish were collected in the form consumed by the 

household. Various pieces of the dried foods were randomly selected and frozen 

in whirlpac bags. Berries were collected from a minimum of 10 different plants and 

promptly frozen. 

Once placed in whirlpac freeze' bags, the samples were labelled with the 

date, species (part) and preparation, the harvest location, and the l1ame of the 

person packaging the sample. The samples were then placed in a household 

freezer where they remained until shipping to McGili University in Montreal. Dry ice 

shipped from Yellowknife to FGH was used to package the samples for transport 

to Montreal. The samples arrived still frozen on dry ice in Montreal. Wildhfe export 

permit number 37665 was obtained from the Government of the Northwest 

Territories. 

4.3.1.2 Laboratory Storage 

Once at McGiII, the samples were immediately transferred to a -20°C freezer 

where they remainec1 for a maximum of 30 days until portioning for subsequent 

analyses. An attempt was made to make each subsample representatlve of the 

larger sample. In Phase Il of the study, portioning for the other analyses was 

undertaken at the same time as the sample required for retinol analysis was taken 

for immediate digestion. Thus the more unstable retinol was spared the exposure 

ta pro-oxidant5 which would occur during storage as a subsample. 

As will be elaborated upon, subsamples for minerai and taxin analysis were 

packaged in 5mall whirlpac bags, labelled, packed on dry ice, and sent via a 

courrier ta the appropriate laboratory. Confirmation that they héAd arrived the same 

day was made in both cases. 

Subsample sufficient for proximate analysis was packed into nalgene tubes 

and returned ta the -20°C freezer. As will be further described, proximate analysis 

of the samples was completed within 4 months of subsampling. The remainder cf 

the sam pie was stored under nitrogen in nalgene tubes at -20°C. 

• 
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4.3.2 Ret.nol Analysls 

Amber glassware and gold lights were used during the assay to minimize 

exposure of retinol in both samples and standards to visible light. Similarly, 

nitrogen was usee.. where appropriate to displace oxygen fram the area in direct 

proximity to the ratinaI. Care was taken to ensure that flow rates and length of 

nitragcn flushing were standardized in order to minimize variability due to solvent 

evaporation. Avoidance of other retinol-oxidizing agents (e.g. moisture, metallons, 

acids, and excessive heat) was achieved through carefully planned experimental 

protocol. 

The comprehensive and rigorous method of retinol determination described 

by Thompson and Duval (1989) was utilized with a few minor modifications (Figure 

4.1). The changes involved the use of chicken liver homogenate as an additional 

standard, preparation of the monthly 13-cis retinol standard curve using HPLC­

purified 13-cis retinol versus 13-cis retinal, omission of hexadecane trom the 

extraction step upon consultation with J.N. Thompson (HWC, 1990), and omission 

of the daily 13-cis retinol working standard based on its time costliness versus its 

value as an additional check-mechanism. 

4.3.2.1 Sam pie Storage 

Virtually ail of the samples collected in 1988 and analyzed for retinol had 

been stored under nitrogen at -20°C since the time they were portioned. The 

literature suggests that retinol is stable in samples stored under these conditions 

for periods of at least 24 weeks (Parkinson and Gal, 1972). In order to ascertain 

whether retinol in samples collected in 1988 but analyzed in 1990 had degraded 

due to prolonged storage, their retinol contents were compared to those of 

samples both collected and analyzed in the summer of 1990. Where possible, 

portions from various parts of the sample tissue had been included in the same 

storage container_ 
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4.3.2.2 Digestion 

Working under gold lights, 40 ml ethanolic KOH [10% KOH (BDH:B10210-

34) in absolute ethanol] with 40 ml pyrogallol solution [20 9 pyrogallol 

(BDH:B10226-34) in 1 litre absolute ethanal] added as an antioxldant were 

combined with a weighed portion of the food sam pie (ca 10 g) contalning not 

more than 5 9 of lipid. An attempt was made to include various portions of the 

stored sam pie in the weighed sam pie. The resulting mixture was brought ta a 

gentle boil which was maintained for 30 minutes under water condensers. 

Instances of incomplete digestion were noted and the pertinent mixture 

returned to the heating mantle for an additional ten minutes The latter procedure 

was necessary for most of the dried food products. 

The digest was filtered through glass wool and brought up to volume with 

absolute ethanol in a 250 ml volumetrie flask. Thompson et al. (1989) found that 

the digests were stable for a period of several days. Immedlately pnor to 

extraction, the flasks containing the digests were weil mixed. 

4.3.2.3 Extraction 

Digest extraction was carried out under gold lighting with an 85:15 mixture 

of HPLC-grade hexane (Omnisolv BDH:B90210-81) and diethyl ether 

(BDH:B10094) prepared on a daily basis used as the extraction solvent. Peroxlde­

sensitive strips were used ta ensure that the stock diethyl ether was not producing 

peroxides capable of retinol destruction. 

The saponification resulting fram alkaline digestion ensured distribution of 

the vitamin throughout the solution thereby justifying extraction of aliquots 

(Thompson et aL, 1989). In 15 ml centrifuge tubes each triplicate 1.5 ml ahquot of 

digest, diluted with 2.5 ml of millipore water, had 7 ml of the hexane:diethyl ether 

mixture added. Before centrifuging, the tubes were vortexed for 30 seconds. After 

centrifuging at 2000 rpm fOi" 5 minutes, the upper solvent layer was transferred 

with Pasteur pipets into an amber 25 ml volumetrie flask while avoiding 

contamination by the aqueous layer. While Thompson et al. (1989) found that 

--- ---
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Figure 4.1: Summary Schematic of Retinol Determination 
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maximum amounts of retinol were obtained wlth ~NO extractions, three extractions 

were recommended for rigourousness. Thus two more extractions, each wlth 7 ml 

of hexane:diethyl ether, were conducted as per the Initiai extraction. 

Any incidence of gelling during vortexing was noted and treated wlth the 

addition of three drops of absolute ethanol prlor to centrifuglng. If gelling occured 

during centrifugation, ethanol was added and the tube was re-centrifuged Gelling 

was frequently observed wlth liver samples. 

The pooled extracts were brought up to the 25 ml mark by the addition of 

HPLC-grade hexane. As retinol destruction was found to occur ln the presence of 

aqueous phase during evaporation, any contaminating aqueous matenal was 

allowed time to settle (ca 5 minutes) after inverting the flasks to mlx them 

(Thompson et aL, 1989). 

Fifteen ml were then transferred fram each flask to a correspondlng 50 ml 

centrifuge tube. The tubes were placed ln a 600 e water bath wlth a stream of 

nitrogen gas flowing into the tubes to promote solvent evaporation Immedlately 

post complete evaporation, the tubes were loosely capped to retaln the nltrogen 

and 0.5 ml of HPLC-grade heptane (Omnisolv BDH:B90189-81) was added to each 

tube. After heptane addition, the tubes were tightly sealed. Subsequent vortexlng 

ensured that any retinol residue on the sides of the tubes entered the solvent. 

An aliquot trom each tube was transferred to a 500 ul HPLC autosampler 

vial using a Pasteur pipet and was irnmediately flushed wlth nltrogen and sealed. 

4.3.2.4 Retinol Determination by HPLC 

A Shimadzu HPLC system consisting of two pumps (LC-6A), an automated 

in je ct or (SIL-6A), a 15 cm x 4.6 mm 5 micron Supelcosil LC-Si column (Supelco:S-

8200, Bellefonte, PA), a variable wavelength UV-Vis absorbance detector (SPD-

6AV) set at 325 nm, where absorbance is maximal (Parnsh et al, 1985), a 

Chromatopac integrator (CR4-A), and a system controller (SCL-6A) was used ln 

the assay. 

The mobile phase consisted of filtered (0.45 um ultripore nylon filters, 
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Chromatography Sciences Co.:110-3) and degassed HPLC-grade isopropanol 

(Omnisolv BDH:B90304-81) in heptane (0.6%). Using a flow rate of 2 ml/minute, 

13-cis retinol and all-trans retinol were eluted at approximate!y 7.8 and 9.1 minutes 

respectively. Dr. J.N. Thompson (HWC, 1990) confirmed the identities of all-trans 

retinol and all·trans dehydroretinol by known elution positions and absorbance 

spectra (325 and 351) using a Waters Photodiode Array Detector (ModeI990) (see 

Figures 4.2 and 4.3) (Parrish et aL, 1985). Similarly, the identity of 13-cis retinol 

was confirmed by known elution position as weil as by comparison with purified 

standards. 

The response of the detector as measured by the standard deviation of tl1e 

surface areas given by the HPLC controller ranged between 2.8% and 4.5% over 

a period of one month. This was determined by repeating 12 injections of a single 

standard solution containing roughly 1200 ug/ml of all-trans retinol (Table 4 2). As 

will be discussed in the next subsection, various dilutions of the standards were 

injected to confirm the linearity and reproducibility of the response which was 

measured electronically as the areas under peaks. A daily slope test was 

conducted to ensure correct interpretation of peak existence. Triplicate 

determinatians of duplicate soy oil digests spiked with stock retinol in cottonseed 

oil indicated a recovery level of 98% (Table 4.3). This is comparable to recovery 

levels obtained by other laboratories using HPLC methads (AI-Abdulaly and 

Simpson, 1989). 

Daily isopropanol blanks were injActed prior ta sam pie injection in order to 

ensure that the needle was clear of any residual ratinaI. Heptane blanks were al 50 

injected to verity that the diluting solvent was not cantaminated. 

For determination of the retinol content of the samples, 32 ul injections were 

made of the aliquot obtained in the extraction step. As described in subsection 

4.3.2.7 entitled "Calculations", each 32 ul injection cantained retinol equivalent to 

[0.0072 x weight (g) of digested sample] per ml of injected solution. 
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Table 4.2: HPLC Response Factor 

Peak Area (uV) # Calculated 
Trial Mean S.D. C.V. Injec. Source conc.(ug/ml)a.b 

A 7303738 202486 2.8 12 vial 1 1284 
B 6360501 287036 4.5 12 vial 2 1110 

a using a regression coefficient of 101406 
b mean of calculated concentrations = 1197, 5.0. = 87, and C.V. = 

7.3%. Part of the variabllity is likely attributable to minor 
differences in retinol concentration between vials 1 and 2 since 
a third trial with R-CS oil from vial 2 whose aim was to clarity 
the source of the peak area differences between trials A and B 
indicated a mean peak area of 6077012 (C.V. between trials Band 
C = 2.3%) 

4.3.2.5 Working Standards 

92 

The previously noted instability of free retinol led to the selection of a 

relatively stable external working standard (retinol in cottonseed oil) together with 

a food standard (chicken liver homogenate) for daily use. 

ln order to ensure that the HPLC was functioning consistently, daily 

injections of a working standard of retinol isomers stabilized in cottonseed oil were 

made. This working standard consisted of a solution of 50 mg crystalline all-trans 

retinol (Sigma R-7632) dissolved in 25 9 cottonseed oil (Sigma C-7767). 

Cottonseed oil provided a lipid medium for the retinol in addit.on to containing 

gossypol, a naturally-occurring antioxidant (J.N. Thompson, pers. comm., HWC, 

1989). In a stoppered 50 ml flask, the mixture was flushed with nitrogen and stirred 

for 24 hours using a magnetic stirrer. The retinol in cottonseed oil was then stored 

under nitrogen at 4°C in 5 ml amber vials capped with air tight Teflon-lined screw 

caps. This stock solution remained stable for about 3 or 4 months. 

Daily injections of three dilutions of the working standard were made. The 

resulting peak are as were converted to retinol concentrations using a standard 
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curve constructed from purified retinol The daily results were compared ln arder 

ta verity that substantlal variation in HPLC performance had not occured These 

results were consldered ln conjunction with those obtalned from dally analysls of 

a chicken liver homogtJnate, 

Table 4.3: Retinol Recovery from Soy Oil 

R-CS Oil Cale. cane. Theor 
Soy Oil added Mean Peak inj. sol'n conc. Recov. 

No. (9) (g)a Area (UV)b (ug/ml)c (ug/ml)d (%L 

1 2.07 
2 2.11 
3 2.03 
4 2.04 

2.9766 
3.0814 
o 
o 

2943963 
3033011 

o 
o 

29.03 
2991 
o 
o 

a added to soy oil pre-digestion 
b mean of triplicate aliquots from digest 

29.49 
30.53 
o 
o 

C mean peak areaj101406 (regression coefficient) 
d 1 ml retinol in cottonseed oil = 0.933 9 

98.4 
980 
o 
o 

0.933 9 retinol in cottonseed 011 was found to contaln 1284 ug 
retinol (repeated injections of a high concentration of retlnol 
in cottonseed oil solution); therefore 2.9766 9 contalns 4096 ug 
and 3.0814 9 contains 4241 ug. Then, for example, 
{[[(4096.4141j250)x1.5]j25]x15}x2 = ugjml 

e (calculated concentrationjtheoretical concentration)x100 

Twelve fresh chicken livers were homogenized in a Sears 14-Speed Insta­

Siend Blender. The homogenate was portioned into 17x100 mm polypropylene 

round-bottomed tubes with caps, flushed with nitrogen, sealed, and stored at -

20°C for a maximum of 6 months. One homogenate per day was run wlth the 

samples to be analyzed. In this way, a check on the entire procedure (digestion, 

extraction, and HPLC determination) was provided. 
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4.3.2.6 Standard Curves 

Standard curves for all-trans retlnol and 13-cis retinol were constructed 

once a month using purified retinol isomers. 

The curve resulting fram monthly spectrophotometric (Beckman DU-40 

Spectrophotometer) and HPLC readings of the purified aH-trans retinol was used 

to determine both the all-trans retinol and all-trans dehydroretinol contents of the 

chicken liver homogenate, working standard, and samples Quartz cuvettes were 

used for spectrophotometric work. 

To construct the standard curve, several 60 ul injections of 25 mg of all­

trans-retlnol (Sigma R-7632) dlssolved in 1 ml of 1 5% isopropanol in heptane were 

made and the retlnol peak collected. The time of peak elution was calculated by 

collecting 30 second fractions bracketing each side of the peak. The fractions were 

measured spectrophotometrically at 325 nm and the two fractions wlth the highest 

absorbance, corresponding to the central portion of the all-trans-retlnol peak, were 

collected. Test injections were made ta verity that this fraction consisted of pure 

all-trans-retinol 

After each injection, the collected eluate was pooled into an amber flask and 

flushed with nitrogen. Between each injection the system was flushed wlth 10% 

isopropanol in heptane to ensure that no residual retinol isomers or contaminants 

remained in the column. A stable baseline at 0.6% isopropanol in heptane was re­

established prior to further injections. 

Ten dilutions of the pure eluate (Le. not includlng the blank) were made 

such that the maximum expected range of retinol in the foods to be tested was 

slightly exceeded. The dilutions were read spectrophotometrically (further diluted 

when necessary for reading) and by the HPLC. Five 32 ul injections of the seven 

higher concentrations were made with two additional injections for the lower three 

concentrations - due to higher variability observed with lower concentrations (J.N. 

Thompson, pers.comm., HWC, 1989). A standard curve was then constructed 

using Lotus 1-2-3 with a resulting slope of 101406 and an R2 value of 0.99 (Figure 

4.4). 

• 
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A similar protocol was followed to construct the 13-cis retinol (Sigma R-

6132) standard curve (Figure 4.5) with the exception that the Beckman 

spectrophotometer wavelength was set at 328 nm and that five injections were 

used for ail dilutions. The HPLC's UVNis absorbance detector wavelength 

remained at 325 nm. The resulting slope was calculated to be 119060 with an R2 

of 0.99. 

4.3.2.7 Calculations 

The retinol levels of the daily working standard injections were calculated 

through comparison of the responses to those of the standard curve as follows: 

a) convert grams of retinol in cottonseed oil solution used in the preparation 

of the daily standard to ml: 

[grams R-CS oil y. 26.8 ml/25gj = ml R-CS ail solution 

b) determine the dilution factor: 

[vol.(ml) 0.6% isoprop.in heptane 1 vol.(ml) R-CS oil] + 1 

c) determine the concentration of the injected solution in ug/ml: 

[peak area (avg of 12) / regression coeff. trom stnd curve] 

d) determine the concentration of the original solution of R-CS oil: 

[concentration of injected solution x dilution factor] 

The calculated values were used to determine the response factor of the 

HPLC, the recovery level of the procedure, as weil as to monitor the HPLC's daily 

performance. 

To calculate the retinol content in 100 9 of the relevant food sample, the 

following schematic diagram and calculations were used: 



weight of digested sam pie (n grams) 

l-
in 250 ml (0.004n g/ml) 

~ 
take 1.5 ml and bring up to 25 ml vol. (0.00024n g/ml) 

L 
take 15 of 25 ml, evaporate and add 0.5 ml (0.0072n g/ml) 

t 
in je ct 32 ul in HPLC (0.0072n gjml) 

a) determine retinol conc. of injected solution: 
[peak area / regression coefficient] = a ug/ml 

b) determine amount of retinol in injected volume: 
[(a ug/ml x injected vol.(ul)) / 1000 ul/ml] = b ug 

c) determine amount of fresh sample represented by injection volume: 
[(injection vol. (ul) x 0.0072n g/ml) j 1000 uljml] = c 9 

d) determine the amount of retinol per 100 9 fresh: 
[(100ab / cl] = ug retinol per 100 9 of sam pie 

4.3.3 Proximate Analysis 
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Procedures identical to those utilized by Appavoo (1990) for proximate 

analysis (moisture, ash, protein, fat, carbohydrate, and energy) of food samples 

collected in the summer and winter of 1988 were used with the food samples 

collected in the summer of 1990. 

A dried and homogenized hamburger food standard, prepared for the 

analyses of the sampi es collected in 1988 and stored in the interim in a sealed 

tube at -20°C, was run with the current samples to ensure comparability of results. 

4.3.3.1 Moisture 

The moisture content of the food samples was determined according ta 

A.a.A.C. method 24.002 (1984). Ouadruplicate portions of weighed sample (ca 10 

9 each) in foil boats were Iyophilized in a Labconco Freeze-Dry-5 freeze drier for 
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24 hours. The samples were then dried to a constant weight (+ j- 0.005 9 on an 

AND ànalytical balance) in a VWR 1410 Vacuum Oven set at 15 p.s.i. and 60°C (ca 

4 hours). 

Following moisture determination, the dried sample was homogenized in a 

Melitta coffee grinder and stored in sealed polypropylene tubes at -20°C. 

4.3.3.2 Ash 

Ash analysis was conducted as per A.C.A.C. method 24.062 (1984). 

Previously dried and homogenized sample (ca 1 g) was placed in a dry weighed 

crucible. Ashing was done at 550°C for 18 hours in a Lindberg 51894 furnace. 

Once reaching ambient temperature in a dessicator. the ashed sam pie and 

crucible were weighed to four decimal places on an AND analytical balance. Ali 

transfers were conducted with metal forceps. 

4.3.3.3 Crude Fat 

Under the direction of Dr. E. Chavez, Dcpartment of Animal Science, McGiIi 

University, method 24.005 of the A.O.A.C. (1984) was used to determine the crude 

fat content of the food samples. After ensuring the homogenized and dried sam pie 

was at constant weight in a weighed soxhlet thimble, ether was used to extract the 

lipid for ca 12 hours. The soxhlet thimble and sam pie were subsequently dried to 

a constant weight at 100°C. Crude fat was calculated as the dry weight after 

extraction subtracted from the dry weight before extraction. 

4.3.3.4 Crude Protein 

A Leco FP-428 Nitrogen Determinator System (601-700-300) located at 

Macdonald Campus of McGiII University was used for determining the crude 

protein content of the dried and fat-free samples. The precision of the system 

(coefficient of variation) is 0.5% while its sensitivity is listed as 0.001% (Leco, 

1989). Under the direction of Dr. E. Chavez, the analysis was conducted according 

ta the protocol specified by Leco (1989). A furnace temperature of 950°C (for ca 
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2.5 minutes) was used to release nitrogen gas from a sam pie weighing ca 150 mg. 

The nitrogen gas was detected by thermal conductivity. A factor of 6.25 was 

applied to convert the nitrogen content to crude protein content (Watt and Merrill, 

1975). 

The standards for calibration purposes were EDTA (9.59% nitrogen, 

Leco:502-092) for the animal tissue samples and orchard leaves (1.87 + /- 0.04% 

nitrogen, Leco:502-055) for the plant samples. 

4.3.3.5 Carbohydrate and Energy 

Formulae were used to calculate both the carbohydrate and energy levels 

of the samples. The carbohydrate (CHO) content of the plant and !lver samples 

was determined by difference: 

%CHO :: [100 - (%moisture + %ash + %fat + %protein)] 

The carbohydrate content of meat products other than liver was assumed 

to be zero. 

Atwater factors (Watt and Merrill, 1975) were used to calculate the energy 

content of the food samples: 

Kcal = [%pro x 4.27 (meat) or 3.36 (berries)] + 
[%fat x 9.02 (meat) or 8.37 (berries)] + 
[%CHO x 3.87 (liver) or 4.11 (berries)] 

4.3.4 Mineral Analysis 

Iron and zinc were analyzed together with other minerais by Environrnent 

Canada Laboratories in Vancouver, British Columbia, under the supervision of Dr. 

P. Kluckner. The portioned samples were received in a frozen state on dry Ice. 

Mineral analysis was conducted using inductively cou pied plasma-atamic 

emission spectrometry according to the method outlined by McQuaker, Kluckner 

and Chang (1979) following perchloric acid digestion according to the methad of 

McOuaker, Brown and Kluckner (1979). Tests of analytical precision indicated a 

coefficient of variation less than 5% and recovery rates of greater than 97% 
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(McQuaker, Kluckner, and Chang, 1979). 

4.3.5 Polychlorinated Biphenyl Analysis 

The Department of Fisheries and Oceans (Winnipeg, Manitoba) conducted 

the PCB analysis under the direction of Dr. D. Muir. The samples were received 

in a frozen state on dry ice and stored at -40°C until analyzed. 

The lipid component of the samples was extracted with hexane. This extra ct 

was subsequently cleaned by removing co-extractive lipids on an automated gel 

permeation chromatograph. A column containing Florisil separated PCBs from 

most other organochlorine pe .. ~ticides (Muir et aL, 1988). 

Analysis of the sam pie extracts was conducted using a high resolution 

capillary gas chromatograph with a 60 m x 0.25 mm o.d. fused silica DB-5 column. 

Polychlorinated biphenyl isomers obtained from NRC laboratories in Halifax 

were used as external standards. 

4.4 Dietary Assessment 

Family traditional food frequency questionnaires and individual 24-Hr recalls 

were conducted in the communities of FGH and CL. An attempt was made to 

interview each individual and household in the two communities. The response 

rates for the July / August and November /December 1988 interviews as weil as for 

the May/June 1990 interviews are indicated in Table 4.4. Reasons for non­

response appear in Table 4.5. 

The dietary questionnaires, interviewer training protocol, aids for enhancing 

interviewee recall, and methods for checking, coding, inputting, and analyzing the 

data used in the 1990 phase of the study were identical to those employed in 1988 

as reported in Appavoo (1990). The rationale 
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Table 4.4 : Response Rates for Dietary Interviews 

1 Interview July/August 1988 November /December 1988 
FGH CL FGH Campsd 

24-Hr8 316/518(61%) 46/54(85%) 286/437(65%) 38/54(70%) 

FFOb 77/115(67%) 12/12(100%) 70/96 (73%) 11/15(73%) 

May/June 1990 
FGH CL 

24-Hrc 113/127(89%) 14/15(93%) 

FFOb 93/106(88%) 10/10(100%) 

a an attempt was made to interview every individual 
b an attempt was made to interview each family 
c an attempt was made to interview each woman aged 19 and over 
d outpost camps consist of families tram both FGH and CL 

101 
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Table 4.5: Reasons for Non-Response in Dietary Interviews 

Refused Difficult to Reach 
Season Interview FGH CLa FGH CLa 

Summer'88 24-Hr 12/518(2%) 7/54(13%) 190/518(37%) 1/54(2%) 
FFQ 2/115(2%) 0/12(0%) 36/115(31%) 0/12 (0%) 

Winter'88 24-Hr 29/437(7%) 0/54(0%) 122/437(28%) 16/54(30%) 
FFO 5/96 (5%) 0/15(0%) 21/96 (22%) 4/15(27%) 

Spring'90 24-Hr 9/127(7%) 1/15(7%) 5/127(4%) 0/15 (0%) 
FFO 8/106(7%) 0/10(0%) 5/106(5%) 0/,,0 (0%) 

a For winter 1988, CL = outpost camps 

behind the cholce of dietary tools is described in Appavoo (1990). Essentially, the 

methods selected involved an acceptable compromise between the ideal and the 

practical. The samples interviewed in the two phases differed, as will be discussed. 

ln ail cases, an informed consent form was read to each potential 

interviewee who could then either agree or refuse to participate (see Appavoo, 

1990). 

4.4.1 Interviewer Training 

Interviewers were local Dene or Metis residents who indicated an interest 

in the employment position. A respected eider wornan, bilingual in the local dialect 

of Siavey and English, was engaged ta interview the women aged 50 and over in 

both FGH and CL. 

The prospective interviewer undeiWent a training regimen in which they 

were interviewed for both the 24-Hr recall (see Appavoo, 1990) and the food 

frequency questionnaire (see Appavoo, 1990). The applicant was th en briefed on 

important elements of the mock interview (e.g. encouraging unbiased responses; 
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providing memory cues such as naming activities or locations ln whlch food may 

have been consumed; asking such questions as whether lard had been consumed 

with dried meat or if sugar had been added to rice, when appropriate; and using 

the portion size measures). The trainee was then requested to Interview the trainer; 

upon completion of this, any comments regarding questionning style or content 

were made. If the applicant was still interested in the position she was given a kit 

containing interviewing forms and utensils. 

A core of three interviewers, including the eider, conducted the interviews. 

Three temporary interviewers also assisted. 

4.4.2 Interviewing List 

ln consultation with numerous informed residents and the Band Office, a 

current listing of each household in FGH together with tne name of every woman 

over the age of nineteen in each household was prepared. A similar household­

basad list for CL was also developed. These lists served as the basis trom which 

response rates were determined. 

Adult women were chosen as the target population in phase Il of the 

research for a nUlT'ber of reasons. The first is that the size of this group is 

sufficient for meaningful statistical treatment. Adult women are also typically more 

accessible for interviewing - an important consideration with the relatively short 

field season. Further, since women are principally Fesponsible for food preparation 

in the household it was anticipated that they would be most familiar wlth tradltional 

food use by the household. Further, as the literature indicated that adult women 

are at higher risk for inadequate nutrient intakes than adult men, the decision was 

made to interview the largest group at greatest nutritional risk. Households without 

adult female residents were not interviewed. 

4.4.3 Twenh'-four Hour Recalls 

Individual 24-Hr recalls were conducted in arder to obtain information on the 

nutrient and peB intakes of various age/sax groups in differant seasons. Potential 



{ .. 

104 

differences in nutrient and PCB intakes resulting fram variations in quantity of 

traditional food use (high, medium, or low) were also of interest. 

ln the 1988 phase of the research, an attempt was made to ir,terview ail 

individuals in the two communities. Acknowledging that 100% participation was 

unlikely, effort was directed towards ensuring adequate representation of the 

community with respect to level of traditional food use (Appavoo, 1990). 

An on-going evaluation of sam pie representativeness was made during the 

1988 interview period using a list drawn up by three local women knowledgeable 

about traditional food use. These women assigned a rank of high, medium, or low 

to each tamily in the cOrli'TIunity based on their personal knowledge of family 

practices. High traditional food-using households were those believed to use 

traditional foods on a daily basis; medium households were those which used 

tradltional foods with moderate frequency (most days); and low traditional food­

uSlng households were those perceived as using traditional foods on an infrequent 

basis (Appavoo, 1990) . 

The 1988 FGH interview sample attained W3S considered representative of 

the community with respect to this criteria since 31% of those interviewed fell into 

the high category, 51% into the medium, and 18% into the low as compared to the 

community profile of household traditional food use determined by the Band 

Members to be 32% high, 52% medium, and 16% low (Appavoo, 1990). 

After processing the 1988 dietary data, scores from the food frequency 

questionnaires were used to rank households as described in the next subsection 

(4.4.4). Using the non-parametric Kruskal-Wallis test which provides an 

approximation of the Chi2 test (SAS, 1989), Appavoo (1990) found that the 

household ranking determined by the Band members corresponded to that found 

by ranking the results of the winter food frequency questionnaires. The necessary 

and reasonable assumption is that individual traditional food use parallels that of 

the family. 

ln the 1990 phase of the research, the goal was to interview every adult 

(aged 19 or over) Dene or Metis woman in FGH and Cl. Emphasis was therefore 
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placed on attaining high levels of community participation and support. To do thlS, 

an awareness campaign was conducted to ensure that people knew of our 

presence, intentions, and the fact that the research was belng conducted ln 

response to their request. The local radio station, bulletin boards, as weil as word 

of mouth were used to distribute this message. Weekly reports on our progress 

were drawn up and read on the local radio in both English and Siavey 

Interviewers went door-to-door and obtained consent to conduct the dletary 

interviews. The 24-Hr recalls requested information on everythlng consumed (food 

and drink) in a consecutive 24 hour period beginning Dt the tlme of nsing on the 

previous day. Details regarding brand names, whether market foods were 

prepared according to package directions, how the food was prepared (e.g If 

fried, what was it fried in - butter, margarine, vegetable 011, lard, etc .), size and 

width of bannock consumed, any alcohol consumptlon or vltamlnjmlneral 

supplementation, etc. were requested 

Best estimations of amounts consumed were made by the intervlewee wlth 

the assistance of household measures (measuring cups and spoons), locally­

purchased tumblers and bowls marked off in 125 ml gradations, and cardboard 

cutouts of common bannock sizes of a given width. 

Upon completion, each form was checkbd by the author and any requests 

for clarification were made to the interviewer. 

Coding of the market foods on the recalls was carried out according to 

codes used with the UCB-minilist, a nutrient database fram the University of 

California which has been modified to include Canadian food supplementatlon data 

(UCB-Minilist, Dr. S. Murphy, 1989). Polychlorinated biphenyl levels for market 

foods were nct added to the database as few of these foods have publlshed 

values (PCB levels of selected lipid-rich market foods are reported in Mes, 

Newsome, and Conacher, 1989). Where codes were unavailable for a glven food, 

the nutrient composition of the food was considered and an acceptable substitute 

was made from those foods available in the database; alternatively, specifie 

ingradients of a food item were coded where appropriate. 
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Traditional Hareskin Dene/Metis foods whose nutrient composition had been 

analyzed for this project were given an cliginal code number and their nutrient 

composition data were added to the modified UCB-minilist. As with the market 

foods, substitutions were made for the few traditional foods which were not 

analyzed but which infrequently appeared on recalls (e.g., pike esophagus was 

coded as whitefish esophagu~). 

Ali units of measurement appearing on the recall forms were converted into 

grams during coding. 

Calculated nutrient intakes were compared against those found in the 

Canadian Nutrition Recommendations (1990) as weil as in relevant literature on 

the nutrient intakes of Native Canadians. Polychlorinated biphenyl intake was 

compared against the Tolerable Daily Intake level of <1 ug/kg body weightlday 

(Grant, 1983). 

4.4.4. Traditional Food Freguencv Questionnaire 

The family traditional food frequency questionnaire was conducted for two 

basic purposes. The tirst was to obtain a basis for ranking families according to 

their level of traditional food use. Secondly, it provided an indication of the variety 

and extent of traditional foods being used in a given season. 

1 n each of the three interviewi ng seasons, an attempt was made to interview 

every family in both communities. In 1988, the individual in the household who 

was responsible for food preparation was interviewed. In 1990, the emphasis was 

placed on interviewing the most elderly woman in the household in an effort to 

avoid replication of household food frequency questionnaires for families with more 

than one adult woman resident. 

As noted above, the dietary methods used in 1988 and 1990 are virtually 

identical. Since the 1988 methods are reported in Appavoo (1990), the 1990 

interviewing phase alone will be described although, as with the 24-Hr recall data, 

food frequency data from both phases were analyzed and discussed. 

The eldest woman in the household was asked to recall the equency with 
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which the family had consumed the various traditional foods listed on the food 

frequency questionnaire (as determined in section 4.3.1.1 and as appears in 

Appavoo, 1990) in the preceding two month period. Unlike in the 1988 session, 

individuals were not required to specify family intakes on a weekly basis since 

some found it easier to relate intakes to other time frames whlch were noted and 

converted to intake 011 a weekly basis when coding. It was judged that this change 

did not influence the comparability of the interview periods. 

Intake information regarding any foods not listed on the form was also 

requested. Suggestions were made for foods which may have been consumed but 

where were not listed such as black bear, porcupine, sucker (Catostomus 

commersoni), or spruce gum. If an individual was unsure of the name of a food 

species, the 1988 Inuvialuit Harvest Study calendar with pictures of numerous 

animal and fish species was shown in an atternpt at clarification (IRRC, 1988). 

Each traditional food species, body part, and relevant preparation technique 

(e.g., dried, cooked, raw) was given a un!que code number. For each famlly, a 

value was placed under each food code corresponding to the number of tlmes a 

family had consumed that food in an average week in the preceding two month 

period. If the food was not reported to be consumed, a zero was assigned; 0 2 

was given for less than once per week; 1.5 corresponded to a consumption 

frequency of 1-2 times per week; 4 for 3-5 times per week; and 6.5 for 6-7 times 

per week. The total for a family was derived by adding the score under each cClde. 

This total was then used to rank the families according to their relative level of 

traditional food use. 

Families in the top third of the distribution for tradition al food frequency 

scores were classified as high traditional food users while those in the lowest third 

were classified as low traditional food users. Families falling into the middle third 

of the distribution were c1assified as medium traditional food users. 

The score for each food type, added over families, was also obtained and 

used to tank the frequency of use of the various traditional foods. Seasonal 

patterns of traditional food consumption reflect the variations in food type scores 
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obtained in July/August and November/December 1988 and May/June 1990. 

4.4.5 Statistical Treatment of Dietary Data 

Once coded, the 24-Hr recall and food frequency data were entered into a 

Symphony spreadsheet (Lotus Corp. Release 1.2, 1986). Simultaneous coding and 

entering of the same interview form data by two individuals provided a means by 

which to check for any errors. Throughout the thesis, each individual recall was 

treated as a separate record. 

The coded data on the Symphony spreadsheet was translated into Lotus 

1-2-3 (Version 2.01) and combined with nutrient composition data from the 

modified UCB-minilist Version 6.03 of PC-SAS (Statistical Analysis System for 

Personé'1 Computers) (SAS Institute, 1989) was then employed for the purpose of 

descriptively analyzing the dietary data. 

ln addition to generating descriptive statistics, the Statistical Analysis 

System (SAS Institute, 1989) was also used to conduct t-tests and analysis of 

variance (ANOVA). T-tests were applied to the data in order to detect any 

differences in contribution to nutrient intake from market versus traditional foods. 

Analysis of variance was conducted to assess the magnitude and significance of 

any association between level of traditional food use or season and the intake of 

various dietary components (nutrients and PCBs). 

4.5 Anthropometric Assessment 

An attempt was made to take the weight of each Dene or Metis individual 

living in FGH and CL as identified by a list drawn using the current Band and Metis 

Association Lists as weil as the input of numerous informed residents. The 

response rates are shown in Table 4.6. Individuals in FGH or CL who refused 

measurement or who were either difficult to reach or to obtain measurement from 

(i.e. in a wheelchair) are noted in Table 4.7. 

After obtaining permission, measurement stations were set up in FGH at the 

school, Eiders' Home, Treaty Day ceremonies, Arctic College, the Northern store 

(the Bay), the Band Office, the Hunter-Trapper Association/Joint Venture Building, 
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and at Bingo events. Towards the end of the field season, hause ta house VISltS 

were also made to ensure that adequate representation was achleved. In CL, a 

station was set up at Mr. Bern Will Brawn's "Lodge", the steps of the nursing 

station, and at the Co-op store. House to house visits were the source of most 

measurements, however. 

Weight measurements were frequently converted fram metric to impenal 

values for the respondent's own information, which contributed ta some indlvlduals 

gladly coming forward for measurements. 

The standards used for interpretation of the results are the Nutntion Canada 

Anthropometry Report (1980) as weil as the relevant existing literature 

4.5.1 Weight 

Using a Seca Electranic Balance (Model alpha 770, capacity 200 kg wlth 0 1 

kg divisions), individual weights were taken three tlmes to the flrst declmal place 

and averaged. Very occasionally this number was decreased to one or two 

measurements when time or respondent needs dictated. It is unlikely that thls fa ct 

led to the formation of unreliable data since repeat mcasurements were usually 

identical; the age/sex group mean was the value to be derived and utllized, and 

finally, the weights were a best estimate since the weight of clothing (trousers, 

shirt, and undergarments) was not deducted. No shoes, jackets, hats, or extra 

shirts were worn during weighing. 
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Table 4.6: Welght Response Rates for FGH and CL 

AgI Fgrt GgQd Hgge CglvlIIe Lake 
1YW Sex Welght Weight 

<if M 4/16(25%) 3/3(100%) 
<if F 9/20(45%) 4/4(100%) 

4-1 cf M 32/47(68%) 2/2(100%) 
4-1 cf F 39/46(85%) 5/5(100%) 

10-1g: M 37/56(66%) 3/3(100%) 
10-1g: F 40/47(85%) 5/5(100%) 

19-3~ M 62/71(88%) 6/6(100%) 
19-3~ F 49/63(78%) 5/5(100%) 

35-5(f M 27/37(73%) 3/3(100%) 
35-5(f F 17/30(57%) 3/3(100%) 

( >5d M 27/42(64%) 9/10(90%) 
>5d F 25/44(57%) 6/7 (86%) 

TOTAL 368/519(71%) 54/56(96%) 

a barn June 15, 1986 or later 
b barn between and including June 16, 1980 and June 14, 1986 
C barn between and Including June 16, 1971 and June 15, 1980 
d barn between and Including June 16, 1955 and June 15, 1971 
• barn between and Includlng June 16, 1940 and June 15, 1955 
, barn before and Includlng June 14, 1940 

( 
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Table 4.7: Weight Non-Response Rates for FGH and CL 

FGH CL 
Age Weight Weight 

(Yrs) ~ Refused Missinst Refused Missinif 

<If M 0/16(0%) 12/16(75%) 0/3(0%) 0/3(0%) 
<If F 0/20(0%) 11/20(55%) 0/4(0%) 0/4(0%) 

4-1(f M 0/47(0%) 15/47(32%) 0/2(0%) 0/2(0%) 
4-1(f F 0/46(0%) 7/46(15%) 0/5(0%) 0/5(0%) 

10-1gd M 2/56(4%) 17/56(30%) 0/3(0%) 0/3(0%) 
10-1gd F 4/47(9%) 3/47(6%) 0/5(0%) 0/5(0%) 

19-3~ M 3/71(4%) 6/71(8%) 0/6(0%) 0/6(0%) 
19-3se F 5/63(8%) 9/63(14%) 0/5(0%) 0/5(0%) 

35-5d M 5/37(14%) 5/37(14%) 0/3(0%) 0/3(0%) 
" 

35-5d F 7/30(23%) 6/30(20%) 0/3(0%) 0/3(0%) 
'.> 

>5cP M 4/42(10%) 11/42(26%) 0/10(0%) 1/10(10%) 1, 

>5r1' F 8/44(18%) 11/44(25%) 1/7(14%) 0/7(0%) ~ 
l 

i TOTAL 38/519(7%) 113/519(22%) 1/56(2%) 1/56(2%) 
t 

a dlnlcult to reach/obtatn ~ 

1 
b born June 15, 1986 or later 
C born between and including June 16, 1980 and June 14,1986 
d born between and including June 16, 1971 and June 15,1980 
• born between and including June 16,1955 and June 15,1971 
t born between and Includlng June 16, 1940 and June 15, 1955 
g born before and Including June 14, 1940 
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5.0 RESULTS AND DISCUSSION 

5.1 The ContempQrary Dlet 0..1 the SahtU (Hareskin) Dene/Metis 

5.1 .1 Energy 1 ntake 

5.1.1.1 Dietary Energy fram Protein, Fat, and Carbohydrate 

112 

As calculated fram 24-Hr recall data using Atwater factors (energy fram 

protein and fat were calculated directly while that fram carbahydrate was 

calculated by difference), the proportion of dietary energy derived fram protein, fat, 

and carbohydrate by adult women living in FGH was consistent aver the summer 

and winter seasons at approximately 35%,34%, and 30%, respectively. Energy 

data were not analyzed statistically due ta their descriptive role in this thesis. In the 

spring season, the energy derived by the same women fram protein and fat was 

only 2% lower in each case than that obtained fn the other seasons, while tnat 

derived tram carbohydrate made up the difference by contributing approximately 

4% more than in the other seasans to dietary energy intake (see Table 5.1). 

TABLE 5.1 : Proportion of Total Dietary Enerqy from Prote in , 
Fat and Carbohydrate by Season (Adult Women) 

FGH 

Summer (n=81) 
winter (n=82) 
Spring (n=113) 

Summer (n=10) 
Winter (n=10) b 

Spring (n=14) 

protein 

35.6% 
35.5% 
33.0% 

50.5% 
57.8% 
37.0% 

34.5%8 
34.1%8 
32.6% 

28.7% 
21.2% 
29. 0% 

Carbohydrate 

29 • 9%~ 
30.4% 
34.4% 

20.8% 
21.0% 
34. 0% 
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A different pattern was observed for adult women in CL. Energy intake from 

protein was highest in the winter at almost 58% of total energy eonsumed. In the 

summer, this value decreased somewhat to approximately half of the energy 

consumed and decreased again in the spring to 37%. Energy contributions from 

fat were approximately equal in the summer and spring seasons at 29%, while that 

of the winter was lower at 21 0/0. Carbohydrates contributed 21 % of total energy 

consumed in the summer and winter and 340/0 in the spring (see Table 5.1). 

Adult women's energy contribution from the three macronutrients was most 

similar for the two communities in the spring season. Lutra Associates (1989) 

commented on the fact that spring break-up in Colville Lake heralded a decrease 

in wild food consumption due to difficulties in aecess as weil as safety 

considerations. Hence, high carbohydrate market foods were consumed sinee 

frozen and canned meats were not generally consumed in the village due to the 

lack of electricity (the Co-op store and sorne homes had generators) or to 

concerns regarding the health value of canned food products. 

The high energy intake ofwomen from protein in the winter hunting campus 

can be explained by the fact that much of the food consumed was wild meats and 

fish. The leanness of wild meats was reflected in the fact that while energy intake 

from protein was high, that from fat was relatively low. It would be interesting to 

calculate the energy intake from protein and fat based on food composition data 

for species caught in the season of study since the values noted above reflect 

calculations from food composition data which were averaged overthe three study 

seasons. The possibility exists that fat contribution to energy intake may be even 

lower in the late winter due to fat-depletion of animais and fish (Speth and 

Spielmann, 1983). It is important to note that sorne of the women interviewed in 

the camps were FGH residents. 

ln general, the proportion of energy from protein, fat, and carbohydrate for 

adult women in FGH was similarto that found by Ritenbaugh et al. (in preparation) 

for the Dogrib. However, slightly more energy from protein and fat, and slightly 

less from carbohydrate was evident for the Hareskin. In contrast, the protein-
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derived energy intake of both the general Canadian population and the Native 

Canadian population studied by Wein et al. (1991) in northern Alberta was 1/3 ta 

1/2 that of FGH adult women. Further, the general Canadian population consumed 

slightly more energy from fat and approximately 2/5 more energy trom 

carbohydrate than did adult women from FGH (Sabry, 1988). 

TABLE 5.2: Proportion of Ene:rqy Intake from Traditional and 
Market Foods by Season (Adult Women) 

Season 

Summer Winter Spring 

FGH (n=81) (n=82 ) (n=113 ) 

Trad 30% 30% 28% 
Mkt 70% 70% 72% 

CL (n=10) (n=10)8 (n=14) 

Trad 69% 66% 44% 
Mkt 31% 34% 56% 

a outpost camps 

5.1.1.2 Energy Intake from Traditional and Market Foods 

Over the three seasons examined, the proportion of energy derived from 

market (70%) and traditional (30%) foods remained remarkably consistent for adult 

women living in FGH (see Table 5.2). In CL, however, seasonal proportions varied 

with spring having the lowest proportion of energy intake from traditional foods 

(44%) and summer having the highest (69%). Energy intake from tradition al foods 

in the winter was close behind that of the summer at 66%. 

Both FGH and CL women were found te consume a higher proportion of 

energy from traditional foods th an was the Dogrib population studied by 
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Ritenbaugh et al. (in preparation). 

ln the summer and winter seasons, the proportion of energy derived fram 

traditional versus market foods was almost reversed for CL and FGH. Colville Lake 

is more remote than FGH with a consequent dec.:rease in access to dlvers9 market 

foods. In contrast, the access of CL residents to traditional foods was enhanced 

Variations in food availability and remote/urban factors have been cited as 

determinants of traditional food use (Kuhnlein, 1989a; Rltenbaugh et aL, in 

preparation) . 

The possibility that total amounts of energy consumed may not have 

changed concomitant ta alterations in the proportion of energy derived fram 

traditional versus market foods is refuted by data presented in Table 5.3. Whlle the 

mean total energy intake of adult women fram FGH remainen relatlvely consistent 

over the seasons at approximately 2000 kcal (4368 kJ), that of women ln CL was 

seen to vary with the season; belng lowest in the spnng (1560 kcal or 6527 kJ) and 

highest in the winter hunting camps (3425 kcal or 14330 kj). For both FGH and CI, 

the mean energy intake fram market foods was consis':ent over the seasons 

although the contribution ta total energy intake was higher in FGH th an CL as 

would be expected fram Table 5.2. Thus, variations in energy intake for CL women 

are primarily attributable ta variations in traditional food intake. Wlde variations ln 

individual energy intakes existed for each season and communlty as eVldent in 

Table 5.3. 

The mean energy intake of adult Native Canadian women (25-49 yrs of age) 

studied by Wein et al. (1991) was 1654 ± 465 kcal. At 2179 ± 705 kcal, adult Inuit 

women (20-40 yrs) studied by Kuhnlein (in press) had a higher mean energy 

intake th an the women studied by Wein et al. (1991). The energy intake calculated 

by Kuhnlein (1989) for the Inuit is closer ta the values calculated for the Hareskin 

than those otWein et al. (1991). As calculations regarding the proportion of energy 

intake tram traditional foods were not presented in Wein et al. (1991), it is difficult 

to propose a reason for the discrepancy in energy intakes. However, it is possible 

thattraditional food use is not as high for the group studied by Wein et al. (1991), 
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TABLE 5.3: Seasonal Differences in Dietary Energy Intake 
(kcal) a from Traditional and Market Foods and Total 
Diet (Adult Women) 

Mean + S.D. Range 
FGH 

Summer (n=81) 
Trad 553 ± 592 o - 2156 
Mkt 1318 ± 648 197 - 3389 
Total 1871 ± 890 397 - 4983 

Winter (n=82) 
Trad 665 ± 840 0 - 4848 
Mkt 1549 ± 1029 186 - 5832 
Total 2214 ± 1291 186 - 7295 

spring (n=113) 
Trad 583 ± 667 o - 3030 
Mkt 1493 ± 1120 93 - 6527 
Total 2076 ± 1167 324 - 7730 

( 
CL 

Summer (n=10) 
Trad 2046 ± 1897 o - 6572 
Mkt 931 ± 630 84 - 2187 
Total 2977 ± 1637 1017 - 6656 

winter (n=10)b 
Trad 2265 ± 1786 322 - 5804 
Mkt 1160 ± 847 100 - 3236 
Total 3425 ± 1456 1654 - 6092 

Spring (n=14 ) 
Trad 686 ± 357 o - 1270 
Mkt 874 ± 960 40 - 3141 
Total 1560 ± 1144 173 - 4135 

a kj=kcal X 4.184 
b Outpost camps 

thus energy expended on hunting, and hence energy need, would not be as great. 

( 
This suggestion is supported by the fact that a maximum of 18% of energy for this 

group is derived fram protein. In the current study. calculations for energy intake 
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were not made on the basis of age as the energy values were intended solely as 

supplementary data for describing the contemporary Hareskin diet. 

5.1.1.3 Contribution of Various Foods to Energy Intake 

ln each of the three seasons in both communities a traditional food item 

was the most important contributor to the energy intake of adult women (Tables 

5.4 and 5.5). In FGH, moose was the most important contributor to the energy 

intake of adult women in the summer as determined by percent contribution to 

total energy intake. Similarly, barrenland caribou was the most important source 

in the winter. Black scoter assumed this role ln the spring. In each season, moose 

was one of the ten most important contributors to energy intake. Wlth respect to 

market foods, white sugar was the most important market food source of energy 

for adult women in FGH in each season studied. Simllarly, lard, bannock, 

hamburger, and white bread appeared in the ten mest important contnbutors for 

each season in FGH (Table 5.4). 

ln CL, fish was the most important food source of energy in each season. 

The importance of fish in the diet of CL residents was noted by Lutra Associates 

(1989). In summer, smoked/dried whitefish predominated while ln the winter and 

spring, trout was the most important source. The relatively high lipid content of 

dried fish as compared to baked fish is responsible for the number one ranking 

of smoked/dried whitefish in the summer. In each season, barrenland caribou 

appeared in the list of the ten most important foods contributing to the energy 

intake of CL women. Lard was the most important market food contributor to 

energy intake in the summer, while bannock predominated ln the winter and 

spring. Other than bannock, no other rr.arket food was a consistently Important 

contributor (Le. in the top ten) to energy intake (Table 5.5). 

The predominance of traditional foods and high carbohydrate market foods 

in the diet of CL women is evident in Table 5.5. There was a substantial difference 

in the percentage contribution to total intake for the first one or two foods wh en 

• 
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Table 5.4: 

Food Code 
4132 
2230 

416 
1241 

461 
4110 

370 
974 

1789 
505 

Food Code 
4150 
2230 
1241 
4132 
4164 

461 
416 
370 
126 
974 

Food Code 
4174 
4141 
2230 

461 
370 

1252 
4132 

416 
1241 
1683 
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Ten Most Important Food Sources of Energy (FGH 
Adul t Women) 

Fort Good Hope - Summer (n=81) 

Food 
Moose, baked 
Sugar, white 
BannockjBiscuits, baked 
Lard 
Bread, white 
Inconnu, baked 
Beef, hamburger 
Eggs, boiled 
Potatoes, fried 
Butter 

Fort Good Hope - Winter (n=82) 

Food 
Caribou (B), baked 
Sugar, white 
Lard 
Moose, baked 
Rabbi t, boiled 
Bread, white 
BannockjBiscuits, baked 
Beef, hamburger 
Bacon, fried 
Eggs, boiled 

Fort Good Hope - Sprinq (n=113) 

Food 
Black scoterjducks, baked 
Caribou (W), baked 
Sugar , white 
Bread, white 
Beef, hamburger 
Powdered drinks, prepared 
Moose, baked 
BannockjBiscuits, baked 
Lard 
Park, lean 

% Totala 

13.7 
8.5 
6.1 
5.8 
5.3 
5.1 
2.7 
2.6 
2.3 
2.2 

Total = 54.3 

% Total 
13.3 
9.0 
8.3 
6.1 
4.3 
4.1 
3.8 
3.1 
2.8 
2.7 

Total = 57.5 

% Total 
8.4 
5.3 
4.8 
4.7 
4.6 
4.2 
4.0 
3.9 
3.6 
3.0 

Total = 46.5 

a percent contribution from each food ta total energy intake 
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Table 5.5: Ten Most Important Food Sources of Energy (CL 
Adult Women) 

Food Code 
4203 
4202 
4150 
4174 
1241 
1324 
2230 

416 
1252 
1788 

Food Code 
4217 
4150 

416 
4164 
4141 
4132 
1241 
4202 
4140 
1391 

Food 
4217 

416 
4202 
4150 

587 
4174 
1391 
2165 
2230 

505 

Code 

Calville Lake - Summer (n=10) 

Food 
Whitefish (CL), smk/dry 
Whitefish (CL), baked 
Caribou (B), baked 
Black scoter/ducks, baked 
Lard 
Milk, evaporated canned 
Sugar, white 
Bannock/Biscuits, baked 
Powdered drinks, prepared 
Potatoes, boiled 

Outpost Camps - Winter (n=10) 

Food 
Trout, baked 
Caribou (B), baked 
Bannock/Biscuits, baked 
Rabbit, boiled 
Caribou (W), baked 
Moose, baked 
Lard 
Whitefish (CL), baked 
Caribou, dried 
Oatmeal, boiled 

Calville Lake - Spring en=" 11) 

Food 
Trout, baked 
Bannock/Biscuits, baked 
Whitefish (CL), baked 
Caribou (B), baked 
Chocolate 
Black scoter, baked 
Oatmeal, boiled 
Spaghetti, meatballs&tomato 
Sugar, white 
Butter 

% Total a 

29.6 
17.3 
15.8 

5.3 
4.8 
4.7 
4.1 
3.3 
2.0 
~ 

Total = 88.3 

% Total 
17.9 
10.6 
10.5 
10.5 
9.4 
7.9 
5.7 
5.6 
4.2 
~ 

Total = 86.4 

% Total 
19.2 
18.6 
8.7 
5.5 
4.5 
4.2 
3.4 

sauce 3.4 
3.2 

---1.J. 
Total = 69.6 

• percent contribution from each food to total energy intake 
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compared to the rest. In contrast, there was evidence of the use of market meats 

and eggs, in addition to tradition al foods and high carbohydrate market foods, in 

the diets of FGH women (Table 5.4). Differences in percentage contributions to 

total energy intake from various food items were not as defined as was seen for 

CL. Further, the percent of the total energy intake accounted for by the ten foods 

listed was relatively low in FGH as compared to CL. 

For Inuit women aged 20-40, Kuhnlein (198gb) found that bannock was the 

most important contributor to energy intake with seal, caribou, hamburger, and 

crackers following in descending order of importance. The high use of lard 

observed wlth the Hareskin was not apparent in the Inuit. This may reflect the 

presence of high lipid traditional foods such as blubber in the diet of the Inuit. 

5.1.2 Use of Traditional Food Species 

Using famlly food frequency scores, the proportion of each type of 

traditional food (Le. mammal, fish, bird, or berry) used in a given season was 

calculated. For descriptive purposes, the results were placed in the context of 

energy contribution from tradition al versus market foods as calculated from the 24-

hour recalls of Individual women. The FFQ data was then translated into fractions 

of the traditional food energy component (Figures 5.1 to 5.6). 

ln this manner, it was found that there was an equal use of mammals and 

fish in the summer in FGH (Figure 5.1). Moose, followed by caribou, rabbit, and 

beaver were the important mammals consumed. Major fish species utilized 

included whitefish, cisco, and inconnu as determined by both 24-Hr recall and FFQ 

responses (Appavoo, 1990) (sl~e Appendix 3). 

Mammals were found to comprise the highest percentage of traditional 

foods consumed in both the winter and the spring seasons in FGH (Figures 5.2 

and 5.3). In the winter, caribou, moose, and rab bit were the predominant 

mammals consumed as determined by both FFQ and 24-Hr recal! ranking 

(Appavoo, 1990) (see Appendix 4). Fish use in the winter in FGH was half that of 

mammals, with whitefish and loche being the two fish species consumed. 



Figure 5.1: Use of Traditiol1al Food Types 
(as a % of Total Energy Intakef 

~' Berries ~% 

Mammals 10% 

Fish 10% 

1 Adult Women 
FGH - Summer 

Figure 5.2: Use of Traditional Food Types 
(as a % of Total Energy Intake)1 

~~~~:lJ Berrles 1% 

Blrds 5% 

Mammals 16% 

Fish 8% 

1 Adult Women 
FGH - Wlnter 

21 
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Figure 5.3: Use of Traditional Food Types 
(as a % of Total Energy Intake)' 

Birds 10% 

Mammals 14% 
Fish 4% 

1 Adult Women 
FGH - Spring 
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According to both FFQ and 24-Hr recall data, caribou, moose, beaver, and rabbit 

were the primary mammals consumed in the spring in FGH (see Appendix 5). 

Spring use of birds was twice that of the winter as determined by FFQ data. Black 

scoter was the main bird used. Other duck species and Canada goose, including 

smoked/dried goose, were also consumed. 

While the use of berries was reported on FGH or CL FFQ forms in the 

summer and winter seasons, berry use was not noted on 24-Hr recall forms in the 

winter. Blueberries and cloudberries were most commonly recorded on both types 

of forms (Appavoo, 1990). As berries were out of season, the spring FFQ forms 

did not mention the use of berries. 

Although CL women consumed a greater proportion of energy from 

traditional foods than FGH women, their 24-Hr recalls did not report the same 
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variety of traditional foods used by FGH women in each season (see Appendices 

3 to 8). This may be due to the sm aller number of recalls ln a shorter space of 

time obtained for CL residents. Calville Lake residents, however, had a much 

greater seasonal variation in the proportions of the vanous categones of tradltlonal 

food types used (Figures 5.4, 5.5, and 5.6). In the summer, flsh were the 

predominant food type used with whitefish and, to some extent, trout being the fish 

species consumed (Figure 5.4). Caribou was the only mammal reported to be 

consumed in CL on the summer 24-Hr recalls although the FFO suggested a 

limited use of moose. Black scoter was also consumed in the summer to a certain 

extent (Appavoo, 1990) (see Appendix 6). 

Mammal use in CL was highest in the winter with canbou, moose, and 

rabbit being the most used specles (Figure 5.5). As in FGH, fish use in CL ln the 

winter was approximately half that of mammal use, wlth trout and whlteflsh belng 

the two fish species consumed (Appavoo, 1990) (see Appendlx 7) . 

ln the spring in CL, mammals are reported to be the mast frequently used 

food type, followed by fish am .• birds (Figure 5.6). On the 24-Hr recalls, however, 

fish (trout, whitefish, and loche) use was the most prevalent wlth caribou being the 

only mammal, and black scoter the only bird, reported to be consumed (see 

Appendix 8). This discrepancy may result from the fa ct that the FFO reports famlly 

food use while the 24-Hr recall records individual data. More Importantly, the FFQ 

records average intakes over the preceding two month period while the 24-Hr 

recalls for CL were conducted over a consecutive two day period. The latter factor 

was probably the more important factor due to the lack of ablhty to obtaln an Idea 

of usual group intakes over such a short time frame (Gibson,1987). Table 5.6 

provides an indication of the variation in weight (grams) of tradltlonal food 

consumed per season in each community. Colville Lake had a consistently higher 

mean traditional food intake on a weight basis, although the ranges of intakes 

were relatively consistent between communities. Once again, spnng was seen to 
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be the season of lowest traditional food use in CL (491 ± 299 grams). On a weight 

basis, summer was the season of lowest tradition al food consumption in FGH (351 

± 352 grams), although there was ~nly a 10 gram difference between the mean 

intakes in the summer and spring. Winter in both communities was the season of 

highest tradition al food use both on a weight basis and a participation basis (Le. 

% Consuming). In CI, the mean winter traditional food intake was 1647 ± 1386 

grams while that of FGH is 474 ± 528 grams. 

The mean tradition al food weights reported essentially reflected flesh 

consumption (meat and fish) with the exception of FGH summer in which 

blueberries and cloudberries contributed 8 grams to the 1 ean traditional 

Figure 5.4: Use of Traditional Food Types 
(as a % of Total Energy Intake)'" 

Fish 41% 

Mammals 12% 

CL - Summer 
1 Adult Wom.n 

food intake. Thus, the intake of meat and fish by the Hareskin was very high 

relative to the Canadian and Nutrition Canada averages (Sabry, 1988; HWC, 

1977). 



Figure 5.5: Use of Traditional Food Species 
(a8 % Traditional Food Energy Intake1 ) 

Mammals 33% 

1 Adult Women 
CL - Winter 

Figure 5.6: Use of Traditional Food Species 
(a8 .. Traditional Food Energy Intake1) 

Market 56% 

Blrds 10% 

Mammals 20% 

1 
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The difference in sample size in the spring season was not expected to be 

a source of significant seasonal variation since the individuals interviewed had a 

wide range of ages and consumed variable amounts of traditional foods. 

5.1.3 Use of Market Foods 

As is apparent from Appendices 3 to 8, tea and coffee were the most widely 

consumed market items. As they have little energy or nutritional value but a high 

fresh weight, they were deducted during calculations of market food intake 

presented (Table 5.6). 

Ali FGH women reported consuming market foods while some CL women 

did not report consuming any. The higher market food consumption on a weight 

basis in the spring in FGH versus other seasons is attributable to an elevated 

intake of sweetened powdered beverages such as Tang. Once these items were 

eliminated, mean market food intake (grams) equalized among seasons in FGH. 

It is unclear whether the increased use of powdered beverages reflects a seasonal 

difference or a secular change. At approximately 650 grams, the mean market 

food intake in CL was less th an that of FGH women and was remarkably 

consistent between seasons. 

As observed by Ritenbaugh et al. (in prep), Kuhnlein (1989b), and Young 

(1988), white sugar, potatoes, white bread, bannock, eggs, soups, carbonated and 

powdered beverages, evaporated milk, lard, and oatmeal were important market 

foods by both weight and number of mentions on 24-Hr recalls (% Consuming). 

5.2 PrQtein. Iron. and Zinc Intake 

5.2.1 Protein 

5.2.1.1 Protein Intake from Traditional and Market Foods by Season 

Using paired difference t-tests between the protein contribution of traditional 

and market foods to the diets of the same women per season, traditional foods 

were found to contribute significantly more (p=O.OOO1) to the average daily protein 

intake of women and men in both FGH and CL than were market foods (Table 

5.7). 
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Table 5.6 : Average Daily Traditional and Market' Food Intake 
(g fresh wt) of Adult Women According to Season 

Summer ( n=81 ) 
Traditional 
Market 

Winter (n=82) 
Traditional 
Market 

Spring (n=113) 
Traditional 
Market 

Summer (n=10) 
Traditional 
Market 

Winter (n=10) 
Traditional 
Market 

Spring (n=14) 
Traditional 
Market 

- Fort Good Hope -

% Consuming 

70 
100 

76 
100 

71 
100 

50- 1375 
74- 2438 

125- 2750 
40- 3355 

5- 1850 
16-10160 

- Colville Lake -

% consuming 

90 
90 

100 
80 

93 
93 

120- 2807 
78- 1763 

250- 4500 
318- 1265 

190- 1000 
18- 2146 

Consumers 
Mean+SD 

499± 320 
823± 495 

627± 522 
849± 567 

511± 415 
1069±1213 

Consumers 
Mean+SD 

1159± 904 
659± 519 

1647±1386 
690± 301 

528± 277 
630± 574 

Total 
Mean±SD 

351± 352 
823± 495 

474± 528 
849± 567 

361± 419 
1069±1213 

Total 
Mean+SD 

1043± 926 
593± 531 

1647±1386 
552± 385 

491± 299 
585± 576 

1 not including the low-energy, highly consumed beverages tea 
and coffee but retaining added sugar/milk/coffee mate 

2 including values >0 only 
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Through the use of Duncan's Multiple Range Test, signifieant differenees 

(a=0.05) in the seasonal intake of protein from traditional food sources were found 

for men from FGH and for women from CL (Table 5.7). In eaeh case, winter was 

the season of highest protein intake while the summer for FGH men, and spring 

for CL women, were the seasons of lowest protein intake from traditional foods. 

It is possible that if spring intake of traditional foods had been included for men, 

protein intakes of CL men would have shown a seasonal difference as weil. The 

absence of spring data for men has likely also led to a ealculated average protein 

intake whieh is not refleetive of actual intake on a yearly basis. Women from CL 

showed the only statistically signifieant (a=0.05) seasonal variation in total protein 

intake, with the spring being the season of lowest protein intake (154 ± 91 grams), 

and the winter (eonsidering the intakes of both FGH and CL residents at the 

outpost hunting camps) being the season of highest protein intake (464 ± 318 

grams). 

It is possible that high standard deviations masked seasonal differences for 

FGH women as a trend towards higher winter intake of protein is evident in Table 

5.7. Interestingly, while there was no difference between the intake of protein in 

the spring and summer for FGH women, CL women eonsumed signifieantly less 

protein in the spring than in the summer. Once again, this was presumed to 

refleet the diminished use of traditional foods in CL during spring break-up (Lutra 

Assoeiates, 1989). 

No signifieant seasonal differenees in protein intake from market foods were 

found for either sex in either community. Although not statistically analyzed, there 

was a trend towards a higher intake of protein from market foods by FGH men and 

women versus those from CL and a converse trend towards a higher protein intake 

from traditional foods by CL men and women as eompared to those from FGH. 

Even in the spring, when their protein intake from traditional foods was at its lowest 

point, CL women eonsumed more protein from traditional foods than FGH women 

in either the summer or the spring, and approximatelyequal protein to that 
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of FGH women in the winter. This finding reinforced the notion of the higher use 

of traditional foods in the more remote community of CL relative to FGH. 

Although men were seen to consume more total grams of protein than 

women (Table 5.7), this difference may not be evident if intakes were expressed 

on either a nutrient density or body size basis (Gibson, 1990; HWC, 1990). 

The average protein intakes of men and women from FGH were higher than 

those reported by Wein et al. (1991) for Native Canadians in northern Alberta and 

by Sevenhuysen et al. (1987) for Native Canadians in northern Manitoba, and 

similar to those observed by Kuhnlein (1989) for the Inuit of Broughton Island. The 

results for CL, however, were substantially higher th an those of any known reports 

for any other Native group in Canada. 

5.2.1.2 Seasonal Contribution of Foods to Protein Intake 

Total grams of each food reported in ail of the 24-Hr recalls of adult womell 

were ranked for purposes of illustrating the relative importance of various food 

items to protein intake. Moose was found to be the primary source of proteln ln 

the S'Jmmer for adult women in FGH (Table 5.8). Inconnu was the secondary 

source of dietary protein, contributing approximately one third the proteln obtalned 

from moose. Pork chops ranked third. 

ln the winter, barrenland caribou was the most important source of protein 

for FGH women, followed by moose and rabbit. Black scoter contributed the most 

to protein intake in the spring, followed by woodland caribou, moose, and beaver. 

Eggs, hamburger, and chicken, appearing in the list of the ten most Important food 

sources of protein in each season, were less important sources of proteln (Table 

5.8). 

Fish (whitefish and/or trout), followed by caribou were the primary food 

sources of protein in each season in CL (Table 5.9). Following fish and caribou, 

black scoter contributed to the protein intake of adult women in the summer and 

spring seasons, while rabbit assumed this role in the winter. Each traditional food 

item consumed by adult women in CL in the summer is present in the list of the 
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TABLE 5.7: Differences in Mean Daily Protein Intake (g) from 
Traditional and Market Foods with a Simultaneous 
Comparison of Mean Adult Intakes Across Seasons 

Women 

Trad 
Mkt 
Total 

Men 

Trad 
Mkt 
Total 

Women 

Trad 
Mkt 
Total 

Men 

Trad 
Mkt 
Total 

* = 

** = 
*** = 
NS = 

8,b = 

- Fort Good Hope -

Summer winter Spring Avg 
(n=81) (n=82 ) (n=113) (n=276) 

***106±1148 ***136±1668 ***106±1238 ***115±135 
51± 368 48± 458 54± 57 8 51± 48 

156±1108 184±1778 160±1188 166±136 

Summer winter Avg 
(n=74) (n=68 ) (n=142) 

**124±126b ***188±1938 ***155±164 
70± 818 61± 718 66± 76 

195±1258 249±2088 221±172 

Colville Lake 

Summer winter+ Spring Avg 
(n=10) (n=10) (n=14 ) (n=34) 

*332±30a8b ***442±3318 ***135± 76b ***275±279 
20± 208 22± 168 19± 2~a 20± 20 

352±2948b 464±3188 154± 91 296±272 

Summer winter+ Avg 
(n=17) (n=15) (n=32) 

***326±2378 ***710±736a ***506±558 
40± 378 34± 23 8 37± 31 

366±2218 743±7378 543±554 

a significant difference (paired difference t-test) 
between mean protein intake from traditional and market 
foods for each season and gender (pSO.05) 
a significant difference at pSO.01 
a significant difference at pSO.005 
a non-significant difference (paired difference t­
test) between mean traditional and market protein 
intakes 
different letter superscripts across rows indicate 
significant seasonal variation in mean prote in intake 
(average values not included) (a=0.05) 

+ = outpost camps 
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ten most important contributors to protein intake. 

Due to the low consumption of market sources of anima! protein and the 

fact that less th an ten varieties of tradition al foods were reported ta be consumed, 

the high carbohydrate foods oatmeal, biscuits, and spaghetti appear in the list of 

the ten most important contributors to protein intake in the winter and spnng 

seasons in CL (Table 5.9). Although their levels of consumption are low, 

evaporated milk appears on the list of the ten most important contributors to 

protein intake in the summer and spring, while chicken, beef, and luncheon meats 

appeared on the summer list only. As seen in Appendix 7, bacon was reported to 

be consumed by one woman in the winter. It is unclear whether the lack of market 

meat consumption by CL women in the spring was a seasonal dlfference, perhaps 

due to difficulties in importing foods, or whether it represented a secular change 

(Le. a change in overall consumption patterns which occurred between 1988 and 

1990). Unlike FGH, the ten foods listed for thelr contribution to the proteln Intake 

of adult women in CL accounted for virtually ail of the protein consumed (Tables 

5.8 and 5.9). 

5.2.2 Iron 

5.2.2. 1 Iron Intake from Traditional and Market Foods by Season 

As with protein, traditional foods contributed si~nificantly more (~0.005) to 

the average iron intake of men and women in FGH and CL than did market foods 

Intake from supplements was not considered (Table 5.10). However, unlike 

protein, traditional foods were not found to contribute significantly greater amounts 

of iron in every case. There was no difference in iron intake between tradition al 

and market foods in the summer for FGH men and the spring for CL women ln 

the case of the men from FGH, this may be attributable to the high standard 

deviation calculated for the mean intake. For women from CL, the di mini shed use 

of traditional foods in general, and of animal flesh in particular, likely contributed 

to the lower iron intake observed in the spring season. As fish flesh had a lower 

level of iron th an animal flesh, as is clear from Appendix 2, the 
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Table 5.8: 

Food Code 

4132 
4110 
1683 
4254 
4117 

747 
4102 

370 
974 
353 

Food Code 

4150 
4132 
4164 
4102 
4103 

370 
4127 

974 
747 
126 

Food Code 

4174 
4141 
4132 
4159 
4164 

370 
1683 

689 
4150 

974 

132 

Ten Most Important Food Sources of Protein (FGH 
Adult Women) 

Fort Good Hope - Summer (n~81) 

Food 

Moose, baked 
Inconnu, baked 
Pork, chops 
Moose, dried/smoked 
Cisco, baked 
Chicken, baked 
Whitefish (FGH), baked 
Beef, hamburger 
Eggs, boiled 
Beef, round 

Total 9 

4514 
1391 

643 
618 
468 
421 
390 
344 
305 
296 

J(. 

% Total: 74.2 

Fort Good Hope - winter (n=82) 

Food 

Caribou (B), baked 
Moose, baked 
Rabbit, boiled 
Whitefish (FGH), baked 
Whitefish (FGH) , smoked/dried 
Beef, hamburger 
Loche, baked 
Eggs, boiled 
Chicken, baked 
Bacon, fried 

Total 9 

4872 
2389 
1648 
851 
542 
475 
434 
368 
338 
269 

% Total: 80.8 

Fort Good Hope - Spring (n=113) 

Food 

Black scoter/ducks, baked 
Caribou (W), baked 
Moose, baked 
Beaver, baked 
Rabbit, boiled 
Beef, hamburger 
Pork, chops 
Chicken, fried 
Caribou (B), baked 
Eggs, boiled 

Total 9 

3283 
2591 
2027 
1234 

925 
912 
806 
703 
554 
513 

% Total: 74.8 

• = total 9 reported on aIl 24-Hr recalls/season 



,., 133 

Table 5.9: Ten Most Important Food Sources of Protein (CL 
Adult Women) 

Food Code 

4203 
4150 
4202 
4174 
1324 
4140 

689 
353 
416 

1999 

Food Code 

4217 
4164 
4150 
4141 
4132 
4140 
4202 

416 
1391 
4254 

Food Code 

4217 
4202 
4150 
4174 
4203 
4211 

416 
2165 
1391 
1324 

Colville Lake - Summer (n=10) 

Food 

Whitefish (CL), smk/dry 
Caribou (B), baked 
Whitefish (CL), baked 
Black scoter/ducks, baked 
Milk, evaporated canned 
Caribou, dried 
Chicken, fried 
Beef, round 
Bannock/Biscuits, baked 
Luncheon meats 

Outpost Camps - winter (n=10) 

Food 

Trout, baked 
Rabbit, boiled 
Caribou (B), baked 
Caribou (W), baked 
Moose, baked 
Caribou, dried 
Whitefish (CL), baked 
Bannock/Biscuits, baked 
Oatmeal, boiled 
Moose, smoked/dried 

Colville Lake - Spring (n=14) 

Food 

Trout, baked 
Whitefish (CL), baked 
Caribou (B), baked 
Black scoter/ducks, baked 
Whitefish (CL), smoked/dry 
Loche, baked 

Total 9 

1251 
953 
812 
264 

70 
44 
32 
24 
21 

-.lQ 
% Total: 98.9 

Total 9 

1011 
766 
735 
669 
587 
301 
301 

79 
59 

---1.2 
% Total: 98.2 

Total 9 

692 
301 
242 
152 
118 
106 

Bannock/Biscuits, baked 
Spaghetti, meatballs&tomato sauce 
Oatmeal, boiled 

89 
41 
31 
26 Milk, evaporated canned 

% Total: 

* = total 9 reported on aIl 24-Hr recalls/season 

95.0 
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iron intake of CL women was likely lower due to the consumption of a relatively 

low-energy fish-based diet (see Table 5.3 and Appendix 8). 

No differences in iron intake from market foods across the seasons were 

found to exist for any group (Table 5.10). Further, traditional and total iron intake 

for FGH men showed no seasonal differences. Once again, this may be 

attributable to the high standard deviations in intake. With the exception of FGH 

men, winter was consistently the season of highest total and traditional food­

derived iron intake (a =0.05). For FGH women, there was no significant difference 

between mean total and traditional food-derived iron intakes in the winter and tlle 

spring. The latter finding is probably due ta the high mammal consumption in the 

winter and spring relative to the summer in FGH (see section 5.1.2). 

The iron intakes of the Inuit studied by Kuhnlein (1989b) were higher than 

those found in the current study of the Hareskin, with the exception of men and 

women in the winter hunting camps. The high mammal flesh consumption in 

conjunction with the relatively high iron content of traditional meats is presumed 

ta be responsible for the latter exception. The relatively high iron content of seal 

meat is likely partially responsible for the high iron intakes observed by Kuhnlein 

(1989b). As with protein, the iron intakes for men and women calculated by Wein 

et al. (1991) and Sevenhuysen and Bogl~rt-O'Brien (1987) were lower than those 

found in the current study. 

5.2.2.2 Seasonal Contribution of Foods to Iron Intake 

Consistent with its relatively low iron content (e.g. whitefish has a mean iron 

content of between 0.34 and 0.63 mg/100g), fish did not appear in the list of ten 

major foods contributing to the iron intake of adult women in FGH (Table 5.11) 

(see Appendix 2). Moose contributed the overwhelming proportion of iron 

consumed in the summer season, while caribou was the primary source in the 

winter. Black scoter, followed by caribou, moose, and beaver were the primary 

contributors ta iron intake in the spring. Black scoter had a mean iron content of 

8.1 mg/100g while that of moose was 5.1 mg/100g (see Appendix 2). 

, 
J 
1 
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TABLE 5.10: Differences in Mean Daily Iron Intake (mg) from 
Traditional and Market Foods with a Simultaneous 
Comparison of Mean Adult Intakes Across Seasons 

Women 

Trad 
Mkt 
Total 

Trad 
Mkt 
Total 

Women 

Trad 
Mkt 
Total 

Trad 
Mkt 
Total 

- Fort Good Hope -

Summer 
(n=81) 

*12.2±18.l
b 

8.0± 4.9: 
20.2±18.8 

Winter 
(n=82 ) 

* * * 18 . 8 ± 2 4 . 4 ab 

8.6± 6.18 

27. 3±25. 8 8 

Spring 
(n=113) 

***20. 4±25. 8
a 

S.6± 7.2
8 

29.0±24.S8 

Summer 
(n=74) 

NS I8 • 7±34. 7 8 

10.9± 8.2
8 

29.6±33.3 8 

Summer 
(n=IO) 

*28.0±26.8
b 

8 
3.3± 3.2

b 
31.3±25.8 

Summer 
(n=17 ) 

*27. 4±28. 7
b 

8.7± 7.4~ 
36.1±27.1 

Winter 
(n=6S) 

***26. 8±35. 0
8 

10.3± 9.1
a 

37.1±37.68 

- Calville Lake -

Winter+ 
(n=IO) 

**57. 8±44. 7 8 

6. l± 4.7
8 

63. 8±42. S8 

Winter+ 
(n=15 ) 

***79. 0±65. 48 

10.1± 6.98 

89. 1±65. 7 8 

Spring 
(n=14) 

NSS • l±S. Ob 

5.1±6.3
8 

b 13.2±10.6 

Avg 
(n=276) 

***17.S±23.5 
S.4± 6.3 

2S.9±23.6 

Avg 
(n=142) 

***22.6±34.9 
10.6± 8.6 
33.2±35.5 

Avg 
(n=34 ) 

***28.6±34.7 
4.9± 5.1 

33.4±34.3 

Avg 
(n=32 ) 

***51.6±55.1 
9.4± 7.1 

61. 0±55.2 

* = a significant difference (paired difference t-test) 

** = 
*** = NS = 
8,b = 

between mean iron intake from traditional and market 
foods for each season and gender (p~O.05) 
a significant difference at pSO.01 
a significant difference at pSO.005 
a non-significant difference (paired difference t­
test) between mean traditional and market iron intakes 
different letter superscripts across rows indicate 
significant seasonal variatio~ in mean iron intake 
(average values not included) (a=O.05) 

+ = outpost camps 
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Bread, bannock, and enriched cereals appeared in the list of the ten most 

important contributors to iron intake in FGH due to their mandatory enrichment 

with iron as discussed in section 2.3.2 of the literature review. The high 

consumption of coffee contributed to its presence as a relatively important 

contributor to iron intake despite its very low iron content (HWC, 1988a). Market 

sources of animal protein, such as beef, eggs, and pork also appeared in the list 

of top ten contributors to iron intake of FGH women. 

Table 5.12 reinforces the suggestion of the relatively low contribution of fish 

to iron intake. Despite the fact that fish forms the majority of traditional food intake 

by weight in CL, caribou, rabbit and black scoter are the predominant sources of 

iron in each season (Table 5.12; Appendices 6 to 8). Due to its high level of 

consumption fish did, however, appear on the list of ten major foods contributing 

to iron intake for each season, thereby supporting the nutritionally important role 

fish plays in the diet of CL residents in particular. 

As with FGH, enriched market foods contribute te the iron content of the 

diets of CL women, particularly in the spring season (Table 5.12). 

5.2.3 Zinc 

5.2.3.1 Zinc Intake from Traditional and Market Foods by Season 

ln a pattern following that of protein and iron, the average zinc intake from 

traditional foods was found to be significantly higher (psO.005) in each community 

and sex group th an that from market foods (intake from supplements was not 

considered) (Table 5.13). The zinc intake of CL women frem traditional (6.2 ± 6.7 

mg) versus market foods (2.7 ± 3.2 mg) in the spring, however, was relatively low 



"'" 
'.' 

137 

Table 5.11: Ten Most Important Food Sources of Iron (FGH 
Adult Women) 

Food Code 

4132 
4254 

461 
416 

4174 
974 
370 
800 
353 

1683 

Food Code 

4150 
4164 
4132 

461 
974 
370 
416 
800 

2456 
4170 

Food 

4174 
4141 
4132 
4159 
4164 

370 
461 

4268 
974 

4150 

Code 

Fort Good Hope Summer (n=81) 

Food 

Moose, baked 
Moose, dried/smoked 
Bread, white 
Bannock/Biscuits, baked 
Black scoter/ducks, baked 
Eggs, boiled 
Beef, hamburger 
Coffee, prepared 
Beef, round 
Pork, chops 

Fort Good Hope - winter (n=82) 

Food 

Caribou (B), baked 
Rabbit, boiled 
Moose, baked 
Bread, white 
Eggs, boiled 
Beef, hamburger 
Bannock/Biscuits, baked 
Coffee, prepared 

If 
Total mg 

664.3 
128.2 . 

82.9 
71.3 
60.7 
52.9 
45.5 
38.7 
36.2 
31.0 

% Total: 74.0 

Total mg 

678.6 
357.6 
351. 6 

Wheat/oat/rice cereals, enriched 
Ptarmigan, baked 

77.7 
64.0 
62.8 
52.5 
48.4 
42.3 
39.5 

-
Fort Good Hope - spring (n=113) 

Food 

Black sc~ter/ducks, baked 
Caribou IW), baked 
Moose , b.lked 
Beaver, baked 
Rabbit, boiled 
Beef, hamburger 
Bread, white 
Canada Goose, smoked/dried 
Eggs, boiled 
Caribou (B), baked 

% Total: 79.3 

Total mg 

881.1 
435.8 
298.4 
220.2 
200.8 
120.6 
115.1 

97.0 
89.0 
77.2 

% Tota]: 77.3 

* = total mg reported on aIl 24-Hr recalls/season 
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Table 5.12: 

Food Code 

4150 
4174 
4203 
4202 
4140 

416 
800 
353 
461 

1324 

Food Code 

4164 
4141 
4150 
4132 
4140 
4217 

416 
1391 
4254 
2159 

Food Code 

4174 
4150 

416 
4217 
1391 
2165 
4202/4203 
2104 

800 
4211 

138 

Ten Most Important Food Sources of Iron (CL Adul t 
Women) 

Calville Lake - Summer (n=10) 

Food 

Caribou (B), baked 
Black scoter/ducks, baked 
Whitefish (CL), smk/dry 
Whitefish (CL), baked 
Caribou, dried 
Bannock/Biscuits, baked 
Coffee, prepared 
Beef, round 
Bread, white 
Milk, evaporated canned 

outpost Camps - winter (n=10) 

Food 

Rabbit, boiled 
Caribou (W), baked 
Caribou (B), baked 
Moose, baked 
Caribou, dried 
Trout, baked 
Bannock/Biscuits, baked 
Oatmeal, boiled 
Moose, smoked/dried 
Spaghetti noodles, boiled 

Calville Lake - Sprinq (n=14) 

Food 

Black scoter/ducks, baked 
Caribou (B), baked 
Bannock/Biscuits, baked 
Trout, baked 
Oatmeal, boiled 

* Total mg 

132.7 
70.8 
53.6 
13.8 
8.8 
7.5 
3.8 
3.0 
2.6 
~ 

% Total: 95.4 

Total mg 

166.2 
112.6 
102.4 

86.4 
60.2 
34.7 
27.8 
16.0 
10.1 
~ 

% Total: 97.5 

Total mg 

40.9 
33.8 
31.3 
23.8 

Spaghetti, meatballs&tomato sauce 
Whitefish (CL), baked/smk-dry 
Soup, veqetable and beef 

8.4 
8.3 
5.1 
4.6 
2.8 Coffee, prepared 

Loche, baked 
% Total: 

~ 
87.1 

• = total mg reported on aIl 24-Hr recalls/season 
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and not significantly different. As was the case with their iran intakes, the 

consumption of a fish-based, relatively low-energy diet by CL women ln the spnng 

may have contributed to the lack of a significant difference in zinc intake between 

market and traditional foods. 

As with protein and iron, there was no significant seasonal difference ln zinc 

intake from market foods for men and women from both communlties. However, 

a trend towards decreased intake of zinc from market foods was evident ln CL 

adults relative to FGH adults which may reflect the lower intake of market meats 

by CL adults. 

While women from FGH showed no seasonal vanations in zinc Intake trom 

traditional or total food sources, men from FGH, and men and women from CL dld 

exhibit significant differences (a =0.05). In each of the latter cases, wlnter was the 

season of highest zinc Intake. Whlle it was non-slgnlflcant, a trend towards a 

higher zinc intake in the winter was also eVldent for women tram FGH. 

The zinc intake of the Inuit, like that of protein and unhke that of Iron, was 

found ta be similar to that observed for FGH men and women ln the current study 

However, as with protein, the zinc intake of CL and FGH residents in the wlnter 

outpost hunting camps was substantially iligher th an the mean zinc Intake of the 

Inuit, reflecting the substantial intake of meat in the hunting camps. In the summer, 

the zinc intake of CL residents was similar to that of the Inuit, suggesting that food 

composition was the determining factor as fish, whose peak consumption was in 

the summer, did not have the same high levels of zinc as mammal flesh whose 

peak consumption was in the winter (see Appendix 2). Wein et al. (1991) and 

Sevenhuysen and Bogert-O'Brien (1987) did not report zinc intake. 

5.2.3.2 Seasonal Contribution of Foods ta Zinc Intake 

Moose and/or caribou were the predominant sources of zinc in each 

season for adult women in FGH (Table 5.14). In each season, pork and beef were 

less important contributors to zinc intake. Raw whitefish eggs, containing 3.6 mg 

Zn/100 Q, appeared on the list of the ten most important contributors ta zinc 



( 

( 

{ 

140 

TABLE 5.13: Differences in Mean Daily Zinc Intake (mg) from 
Tradi tional and Market Foods wi th a Simul taneous 
Comparison of Mean Adult Intakes Across Seasons 

Women 

Trad 
Mkt 
Total 

Men 

Trad 
Mkt 
Total 

Women 

Trad 
Mkt 
Total 

Men 

Trad 
Mkt 
Total 

* 

- Fort Good Hope -
Summer winter s~ring Avg 
(n=81) (n=82) (n=113) (n=276) 

***14. 7±21. 08 ***18.7±25.78 ***lS.6±18.98 ***16. 2±21. 7 
6.5± 5.38 6.4± 6.4 8 7.4± 8.18 6.8± 6.8 

21.2±20.98 25.1±26.7 8 22.9±19.9a 23.1±21.7 

Summer,: winter Avg 
(n=74) (n=68) (n=142) 

**17.8±23.7b ***27.3±32.4 8 ***22.3±28.5 
9.1±10.88 7.5± 9.3 8 8.4±10.1 

26.9±23.1a 34.8±34.38 30.7±29.2 

- Calville Lake -

Summer winter+ s~ring Avg 
(n=10) (n=lO) (n=14~ (n=34) 

*22. 6±18 .7b ***54. 9±13 . 68 NS6 . 2±6.7 ***25.3±32.3 
2.6± 2.8: 2.7± 0.7a 2.7±3.2a 2.7± 2.7 

57.6±13.S8 b 28.0±31.9 25.3±16.7 8.9±8.2 

Summer winter+ Avg 
(n=17) (n=15) (n=32) 

**21. 2±18. Ob ***87.5±17.68 ***S2.3±58.3 
5.6± 5.78 3.9± ().68 4.8± 4.4 

26.7±15.4b 91.4±17.68 57.0±57.3 

= a significant difference (paired difference t-test) 
between mean zinc intake from traditional and market 
foods for each season and gender (pSO.05) 

= a significant difference at p~O.Ol 
= a significant difference at p~0.005 

** 
*** 
NS 

8,b 

= a non-significant difference (paired difference t­
test) between mean traditional and market zinc intakes 

= different letter superscripts across rows indicate 
significant seasonal variation in mean zinc intake 
(average values nnt included) (a=0.05) 

+ = outpost camps 
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intake in the summer season. 

Interestingly, the list of foods contributing to zinc intake in the spring in FGH 

contained the highest variety of traditional food sources of zinc (Table 5.14). Black 

scoter, the primary source of protein and iran in the spring season in FGH, ranked 

fourth in contribution to zinc intake due to its lower flesh coment of ZinC (see 

Appendix 2). 

ln CL, caribou was the most important food source of zinc in each season 

(Table 5.15). Traditional foods were found to contribute the vast majority of the 

zinc in the diets of adult CL women in every season, echoing results trom Table 

5.13 in which traditional foods contributed significantly more zinc to the dlet than 

did market foods. 

Reflecting its relatively low zinc content, tish dld not appear ln the list of 

important food sources of zinc as frequently, or in as Important a rank, as It dld 

for protein intake (Tables 5.8, 5.9, 5.14, and 5.15). Fish was ln greater eVldence, 

however, on the CL seasonal lists of important food sources of zinc th an on those 

of FGH, probably due ta its higher level of consumption in CL. 

5.3 Vitamin A 

5.3.1 Vitamin A Intake trom Traditional and Market Foods by Season 

ln sharp contrast to the higher intake of protein, iron, and zinc fram 

traditional foods, the average intake of vitam in A by FGH women and meo was 

significantly greater from the market food component of the diet (~O.005) (Table 

5.16). Indeed, in each season, market foods contnbuted signiticantly more vltamln 

A ta the diets of FGH men and women. 

For men and women from CL, there was no significant difference ln either 

the average, or the seasonal, intakes of vitamin A fram market and tradltional 

foods. 

The low intake of vitamin A from traditional foods in FGH may be attributed 

ta the fact that vitamin A was found in high concentration in only a few foods such 

as liver. As liver would not be expected ta be frequently consumed, It was not 
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Table 5.14: Ten Most Important Food Sources of Zinc (FGH 
Adult Women) 

Food Code 

4132 
1683 
4254 

370 
353 
974 
747 

4104 
4110 
2104 

Food Code 

4150 
4132 
4164 

370 
974 

2165 
126 
371 

1391 
1683 

Food Code 

4141 
4132 
4174 
4159 

370 
1683 
4164 
4150 

353 
974 

Fort Good Hope - Summer (n=81) 

Food 

Moose, baked 
Pork, chops 
Moose, dried/smoked 
Beef, hamburger 
Beef, round 
Eggs, boiled 
Chicken, baked 
Whitefish eggs, raw 
Inconnu, baked 
Soup, vegetable and meat 

Fort Good Hope - Winter (n=82) 

Food 

Caribou (B), baked 
Moose, baked 
Rabbit, boiled 
Beef, hamburger 
Eggs, boiled 
Spaghetti, meatballs&tomato 
Bacon, fried 
Meat and vegetable stew 
Oatmeal, cooked 
Pork, chops 

Fort Good Hope - Spring (n=113) 

Food 

Caribou (W), baked 
Moose, baked 
Black sCClter/ducks, baked 
Beaver, ::>aked 
Beef, hamburger 
Pork, chops 
Rabbit, boiled 
Caribou (B), baked 
Beef, round broiled 
Eggs, boiled 

Total mg 

978.4 
83.4 
79.2 
61. 2 
61. 0 
35.3 
27.0 
24.8 
24.6 
21. 3 

% Total: 81. 2 

Total mg 

734.9 
517.8 
184.6 
84.3 
42.6 

sauce 33.7 
29.1 
28.2 
23.5 
22.4 

% Total: 82.7 

Total mg 

546.0 
439.4 
273.3 
203.5 
162.1 
104.5 
103.7 
83.6 
69.2 
59.4 

% Total: 79.0 

* = total mg reported on aIl 24-Hr recalls/season 

* 

. 
1 
,1 

~ , 
1 
t , , 
i 

1 
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Table 5. 15: Ten Most Important Food Sources of Zinc (CL Adul t 
Women) 

Food Code 

4150 
4203 
4174 
4202 
1324 
4140 

353 
689 
416 

1999 

Food Code 

4141 
4132 
4150 
4164 
4140 
4217 
1391 
4202 

416 
4254 

Food Code 

4150 
4217 
4174 
2165 

416 
4202 
1391 
2104 
4211 
4203 

Calville Lake - Summer (n=10) 

Food 

Caribou (B), baked 
Whitefish (CL), smk/dry 
Black scoter/ducks, baked 
Whitefish (CL), baked 
Milk, evaporated canned 
Caribou, dried 
Beef, round 
Chicken, fried 
BannockjBiscuits, baked 
Luncheon meats 

Outpost Camps - Winter (n=10) 

Food 

Caribou (W), baked 
Moose, baked 
Caribou (B), baked 
Rabbit, boiled 
Caribou, dried 
Trout, baked 
Oatmeal, boiled 
Whitefish (CL), baked 
BannackjBiscuits, baked 
Moose, smoked/dried 

Calville Lake - Spring (n=14) 

Food 

Caribou (B), baked 
Trout, baked 

'" Total mg 

143.7 
35.2 
22.0 
19.4 
8.3 
6.0 
5.0 
2.3 
1.8 

--L.2 
% Total: 97.0 

Total mg 

141. 0 
127.2 
110.9 
85.8 
41. 3 
29.0 
11. 4 
7.2 
6.7 
~ 

% Total: 98.4 

Total mg 

Black scoterjducks, baked 
Spaghetti, meatballs&tomato sauce 
BannockjBiscuits, baked 

36.6 
19.9 
12.7 

7.7 
7.5 
7.2 
6.0 
5.5 
4.1 

Whitefish (CL), baked 
Oatmeal, boiled 
Soup, vegetable 
Loche, baked 
Whitefish (CL), smokedjdry 

% Total: 
JJ 
89.1 

* = total mg reported on aIl 24-Hr recallsjseason 
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surprising that vitamin A intake from traditional foods appeared low. Indeed, liver 

appeared on the recall of only one adult woman and two adult men. These FGH 

residents consumed 25, 25, and 125 grams of loche liver, respectively, in the 

winter season. Loche, caribou, and moose livers did, however, appear more 

frequently on the FFQ forms. Due to the high intra-individual intake of vitam in A, 

if many more replicates of the 24-Hr recalls were conducted on non-adjacent days, 

traditional food contribution to vitam in A intake may be found to be more 

substantial (Gibson, 1987). It is unclear what effect this increase in data might have 

on relative market food contribution to vitam in A intake. 

The high standard deviation in vitamin A intake for FGH men suggests a 

higher inter-individual variability in vitamin A intake th an was observed for FGH 

women and CL adults. 

With the exception of FGH men, the average vitamin A intakes of men and 

women from FGH and CL were lower than those observed by Kuhnlein (1989b) 

for the Inuit and by Wein et al. (1991) for Native Canadians in northern Alberta. As 

noted below, the use of ringed sealliver may have contributed to increased vitamin 

A intake levels by the Inuit (Kuhnlein, 1989b). The source of vitamin A in the diet 

of the Native Canadians studied by Wein et al. (1991) is unknown although, as 

noted earlier, their average intake of traditional foods was apparently lower than 

that of the Hareskin. 

There was no significant difference in seasonal intake of vitamin A from 

market or traditional foods, or in total vitam in A intake across seasons (Table 

5.16). 

5.3.2 Seasonal Contribution of Foods to Vitamin A Intake 

Car rots , followed by eggs, were the most important contributors to the 

vitamin A intake of adult women in FGH during the summer and spring seasons 

(Table 5.17). In the winter, eggs became the most important source, followed by 

margarine. Margarine was the only important fortified source of vitam in A in the 

diets of FGH women with the exception of 2% milk which ranked tenth in the 
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TABLE 5.16: Differences in Mean Daily vitamin A Intake (RE) 
from Traditional and Market Foods with a 
Simultaneous Comparison of Mean Adult Intakes 
Across Seasons 

Women 

Trad 
Mkt 
Total 

l::fen 

Trad 
Mkt 
Total 

Women 

Trad 
Mkt 
Total 

Men 

Trad 
Mkt 
Total 

* 

** 
*** 
NS 

8,b 

+ 

Summer 
(n=81) 
5± 148 

***413±4148 

417±412 8 

Summer 
(n=74) 
5± 15a 

*S40±2975a 

845±2974a 

Summer 
(n=10) 
79± 708 

NSS8±1218 

166±1198 

Summer 
(n=17 ) 
76± 708 

NS187±330a 

263±320a 

- Fort Good Hope -
winter S12ring 
(n=82) (n=113, 

22±103 8 10± 31 
***394±3698 ***402±5098 

415±3918 412±50s a 

Winter 
(n=68) 

99± 556a 

**'k542± 803 8 

641±1103a 

- Colville Lake -

Winter+ 
(n=10) 

NS 299±2578 

l42± 668 

440±2478 

Winter+ 
(n=15) 

l05± 56a 

NS297±157a 

402±l68a 

spring 
(n=14 ) 

151±153a 

NS208±317a 

359±356a 

----

Avg 
(n=276) 
12± 60 

***403±442 
414±447 

Avg 
(n=142) 
50± 386 

***697±2216 
747±2273 

Avg 
(n=34) 

NS l73 ±446 
l53±241 
326±482 

Avg 
(n=32) 
90±154 

NS2 39±4 75 
328±500 

= a si~nificant difference (paired difference t-test) 
between mean vitamin A intake from traditional and 
market foods for each season and gender (p50.05) 

= a significant difference at p50.01 
= a significant difference at p50.005 
= a non-significant difference (paired difference t­

test) between mean traditional and market vitamin A 
intakes 

= different letter superscripts across rows indicate 
significant seasonal variation in mean vitarnin A intake 
(average values not included) (a=O.05) 

= out post camps 
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summer. Macaroni and cheese, butter, and meat and vegetable soups were less 

important contributors to vitamin A intake in each season. As noted for the Inuit 

by Verdier et al. (1987b) and Kuhnlein (1989b), milk was not an important source 

of vitamin A in the diets of FGH residents. In contrast to results obtained by 

Kuhnlein (1989b) in which raw ringed sealliver was the primary source of vitam in 

A in the diets of Inuit women aged 20-40, no tradltional food appeared on the list 

of the ten most important food sources of vitamin A for FGH women. Consumed 

in the spring where it ranked sixteenth (501 RE) in importance with respect to 

contribution to total vitam in A intake, smoked/dried goose was found to be the 

most important traditional food source of vitamin A in the diets of adult women 

from FGH in the three seasons studied. 

ln CL, trout consumption contributed ta the trend towards a higher intake 

of vitamin A from traditional foods in the winter and spring seasons (Table 5.18). 

Unlike FGH, fortified milk products were in the list of ten most important 

contributors to vitamin A intake in each season for CL women while, on the other 

hand, eggs did not appear. Further, traditional food sources of vitamin A other 

than trout (e.g rabbit and whitefish) appeared in the lists for CL women in contra st 

to results for FGH in which no traditional food item was noted. As with protein, 

iron, and zinc, the ten foods listed for CL women contributed virtually ail of the 

vitamin A in their diets. These data suggest the lower dietary diversity of CL 

women. 

5.4 Nutrlent Intakes of Adult Women Relative to Canadian RNls 

5.4.1 Average Nutrient Intakes of Adult Women of Various Ages 

Table 5.19 partitions the total average nutrient intakes of ail adult women as 

they appear in Tables 5.7,5.10,5.13, and 5.16 into average intakes according to 

age group (19-49 years and ~50 years). While not statistically treated due ta the 

data's purpose as a descriptive tool, there is a trend for older women in FGH ta 

consume greater amounts of protein, iron, and zinc in each season, particularly 

the winter, and less vitam in A than younger women. 
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Table 5.17: Ten Most Important Food Sources of Vitamin A 
(FGH Adul t Women) 

Food Code 

620 
974 
505 

1304 
2104 
1457 
2079 

371 
1323 

747 

Fort Good Hope - Summer (n=81) 

Food 

Carrots, boiled 
Eggs, boiled 
Butter 
Macaroni and cheese 
Soup, vegetable and rneat 
Pancakes 
Soup, chicken 
Meat and vegetable stew 
Milk, 2% 
Chicken, baked 

% Total: 

Fort Good Hope - Winter (n=82) 

Total R~ 

6530 
3931 
3491 
3464 
2763 
1562 
1489 
1141 

881 
656 

78.7 

~F=o=o=d~C=o=d=e~ ______________ --:F~o~o=d~ _____________________ T~o~t~d=l~R~E 

974 
1317 
2165 
2104 

371 
1304 

505 
2404 
1457 
1140 

Food Code 

620 
974 
505 

1304 
2104 

371 
1633 
2404 
1317 
1324 

Eggs, boiled 
Margarine 
Spaghetti, rneatballs&tomato sauce 
Soup, vegetable and rneat 
Meat and vegetable stew 
Macaroni and chee se 
Butter 
Vegetables, frozen rnixed 
Pancakes 
Ice cream 

% Total: 

Fort Good Hope - Spring (n=113) 

Food 

Carrots, boiled 
Eggs, boiled 
Butter 
Macaroni and cheese 
Soup, vegetable and rneat 
Meat and vegetable stew 
Pizza with cheese 
Vegetables, mixed frozen 
Margarine 
Milk, evaporated whole 

% Total: 

* = total RE reported on aIl 24-Hr recalls/season 

4750 
3376 
2892 
2865 
2734 
2542 
1802 
1577 
1420 
1192 
73.8 

Total RE 

9329 
6614 
4298 
3814 
3344 
1962 
1546 

910 
894 
840 

77.6 

• 
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Table 5.18: Ten Most Important Food Sources of Vitamin A (CL 
Adult Women) 

Food Code 

1324 
4202 
4203 

505 
2075 
689 

2079 
531 
353 

1616 

Food Code 

4217 
1457 
1328 
4202 

505 
4164 
1391 
1317 
1793 
156 

Food Code 

4217 
2104 
505 

2165 
1324 
4202 
587 

2075 
1793 
850 

Calville Lake - Summer (n=10) 

Food 

Milk, evaporated canned 
Whitefish (CL), baked 
Whitefish (CL), smk/dry 
Butter 
Soup, creamed 
Chicken, fried 
Soup, chicken noodle 
Cake, fruit 
Beef, round 
Pineapples, canned 

outpost Camps - winter (n=10) 

Food 

Trout, baked 
Pancakes 
Milk, powdered 
Whitefish (CL), baked 
Butter 
Rabbit, boiled 
Oatmeal, boiled 
Margarine 
Potatoes, ma shed 

* Total RI:: 

559 
427 
359 
189 

45 
31 
30 

6 
6 

_5_ 
% Total: 99.3 

Total RE 

2747 
426 
320 
158 
113 

81 
46 
25 
21 

Beans and pork in tomato sauce 1.L 
99.7 % Total: 

Calville Lake - Spring (n=14) 

Food Total RE 

Trout, baked 
Soup, vegetable and meat 
Butter 
Spaghetti, meatballs&tomato sauce 
Milk, evaporated whole 
Whitefish (CL), baked 
Chocolate 
Soup, creamed 
Potatoes, ma shed 
Corn, sweet, canned 

% Total: 

1880 
718 
716 
660 
203 
158 
150 
141 
120 

4l. 
97.1 

* = total RE reported on aIl 24-Hr recalls/season 



Table 5.19: Averaqe Daily Nutrient Intake' of Adult Women 
(Haan ± Standard Deviation) 

- Fort Good Hope -

Pro Fe Zn vit A 
(g) (mg) (mg) ( RE) 

Summer 
19-49 (n=64 ) 153±112 20.3±20.1 20.9±21.4 450±391 
50+ (n=17 ) 170±103 19.9±13.5 22.3±19.3 295±478 

winter 
19-49 (n=58 ) 153±109 23. O± 16.6 21.3±19.8 472±394 
50+ (n=2 4) 259±242 37.8±37.1 34.3±35.6 279±317 

SQring 
19-49 (n=71) 138± 96 22.8±15.5 20.7±16.1 518±538 
50+ (n=42 ) 198±140 39.5±32.5 26.7±20.3 232±397 

Seasonal Avg 
19-49 (n=193) 147±105 22.0±17.4 20.9±19.0 482±4S0 
50+ (n= 83) 210±171 35. 0±31. 8 28.0±25.6 258±390 

- Colville Lake -

Pro Fe Zn vit A 
(g) (mg) (mg) (RE) 

Summer 
19-49 (n=7 ) 344±308 27.3±16.1 24.5±16.0 177±143 
50+ (n=3 ) 370±324 40.6±44.9 27.1±22.2 143± ~4 

winter 
19-49 (n=7) 374±324 58.1±49.3 55.5±49.6 251± 204 
50+ (n=3 ) 675±245 77.2±38.6 62.6±31.2 882±1490 

SQring 
19-49 (n=6) 167± 77 19.0±10.5 11.4± 9.4 570±464 
50+ (n=8) 112± 70 8.9± 8.9 7.0± 7.2 201±122 

Seasonal Avg 
19-49 (n=20) 301±270 35. 6± 3 4.3 31.4±35.2 321±325 
50+ (n=14 ) 288±289 30.3±37.4 23.2±27.9 334±662 

1 not including vitaminjmineral supplementation 
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Older women in CL had the same pattern of nutrient consumption as those 

in FGH with the exceptions of vitamin A intake in the winter which was higher than 

that of the younger women, and of protein, iron, and zinc intakes in the spring 

which were lower than thase of the younger women. Variation due ta the sm ail 

sample size of the CL population may have contributed to the latter reversais. For 

example, one aider CL waman reported consuming 4.5 kg of trout in the winter 

season thereby elevating the mean vit~min A intake of older women. Similarly, on 

top of the overall decrease in food intake in CL in the spriilg, an elderly woman 

caring for her ill husband reported consuming only tea and bannock. This 

undoubtedly contnbuted ta the decreased protein, iron, and zinc intakes of older 

women in the spring season. 

It is important ta note that these data, as with ail those presented 

prevlously, do not include intakes resulting from vitamin/mineral supplementation. 

5.4.2 Average Proportion of the ANI Obtained by Adult Women fram 
Traditional/Market Components and Total Diet 

Using recall data averaged over the three study seasons, it is clear that the 

average woman fram both CL and FGH obtained more than her RNI for protein, 

iron, and zinc (Table 5.20). As would be expected from previously presented data, 

the overwhelming majority of the ANI for these nutriel1ts was obtained from 

traditional foods. This was true in every case except for that of younger women 

(19-49 yrs) from FGH. White the same trend for increased contribution ta the ANI 

fram traditional foods existed in their case, there was a sm aller margin of 

difference between traditional and market contributions to ANI. 

The large standard deviations suggest that sorne women may obtain less 

th an the RNI and that sorne may obtain an even higher percentage of the RNI. 

This will be discussed further in the next section. 

Due to dietary and biological variability (Le. differences in the absorption of, 

and requirement for, iron) it is unknown at what proportion of the ANI some risk 

of iron toxicity may develop. Thus, the physiological implications, if any, of 



.. 

oI,1\;.) 

..!<. 

Tabla 5.20: proportion of RNI Mat by Hean Daily Intake of 
Ac!ul t Women trom Tradi tional/lfarket Componants and 
Total Diet (Seasonal Average ± s. D. ) 

- Fort Good Hope -

Pro Fe Zn vit A 
19-49 yrs C% RNI) (% RNI) ,~ RNI) (% RNI} 
(n=193 recalls) 
Trad 197±241 95±132 141±211 2± 9 
Mkt 141±112 75± 49 92± 78 59±56 
Total 339±242 169±134 233±211 60±56 

50+ y-~ 
(n=83 recalls) 
Trad 387±360 369±386 272±280 2± 4 
Mkt 59± 75 68± 61 39± 56 31±49 
Total 446±365 437±397 311±284 32±49 

- Colville Lake -

Pro Fe Zn vit A 
19-49 yrs ct RNI} (t RNI) (% RNI l C% RN!) 
(n=20 recalls) 
Trad 631±637 222±267 308±395 14±18 
Mkt 62± 48 52± 43 41± 33 26±36 
Total 693±621 274±264 349:t391 40±41 

50+ yrs 
(n=14 recalls) 
Trad 589±620 351±448 244±310 33±85 
Mkt 23± 28 28± 34 14± 14 9±15 
Total 612±614 379±467 258±310 42±83 

1 average of summer and winter, 1988 and spring, 1990 
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consuming, for example, four times the RNI for iron is unknown. As noted earlier, 

zinc has not been reported to possess toxic potential with the exception of a 

depression in immune function and a potential for compromised copper status. 

Likewise, moderately high protein intakes in healtilY individuals consuming 

sufficient quantities of water and energy are also not expected to be problematic 

(HWC, 1990). 

With the exception of 19-49 year old women in FGH, the average proportion 

of the RNI for vitamin A obtained by adult women is less than 50%. It appears that 

both older and younger women in FGH obtained more of their ANI for vitamin A 

from market foods while in CL, younger women obtained more of their vitam in A 

trom market foods and older women obtain a higher proportion from traditional 

toods. The idea that younger people and those trom less remote are as obtain 

more of their food trom market sources appears to be borne out by these results. 

Once again, however, inter-individual variation in intakes may play an important 

role due to the small sample size. 

5.4.3 Proportion of the RNI Obtained by Adult Women 

As expected trom the large standard deviations noted in Table 5.20, some 

women were found to consume less than their RNI for the various nutrients 

examined (Table 5.21). 

Using seasonal averages, the majority of women interviewed in FGH and 

CL were found to consume less than half the RNI for vltamin A (Table 5.21). This 

finding IS comparable to those obtained in studies of other northern Native 

populations (Kuhnlein, 1989b; Sevenhuysen and Bogert-O'Brien, 1987). 

Interestingly, while Native women in northern Manitoba had a mean vitamin A 

Intake (968 RE) higher than that seen with the Hareskin, the proportion of the 

sample with intakes less than 50% of the RNI was similar (Sevenhuysen and 

Bogert-O'Brien, 1987). It is possible that the intakes of a few individuals skewed 

the mean intake upwards. 

Direct comparison of intakes with various proportions of the ANI does not 

, 
j 
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Tabl. 5.21: Count and percentaq. ot Adult Women consuming 
Selected Proportions ot the RNI for Iron, Zinc, 
Protein, and vitamin A (Seasonal Average) 

FGH: 19-49 yrs (n= 193 reca Il s) 

<~ RNI >!., - ~ & <% RNI ;::% & <RNI ;::RNI 

protein 4 ( 2%) 3 ( 1%) 13 ( 7 %) 173 (90% ) 
Iron 16 ( 8%) 20 (10%) 38 (20%) 119 (62 %) 
Zinc 19 (10%) 9 ( 5%) 30 (15%) 135 (70%) 
vit A 101 (52%) 29 (15%) 36 (19%) 27 ( 14 %) 

FGH: 50+ yrs (n=8::: recalls) 

<~ RNI >!., 
- 2 & <% RNI ;::~ & <RNI :::RNI 

protein 2 ( 2%) 1 ( 1%) 2 ( 2%) 78 (95% ) 
Iron 2 ( 2%) 1 ( 1%) 5 ( 6%) 75 (91'~ ) 
zinc 8 (10%) 4 ( 5%) 2 ( 2% ) 69 (8J%) 

" vit A 68 (82%) 6 ( 7%) 4 ( 5%) 5 ( 6%) 

CL: 19-49 yrs (n=2D recalls) 

<~ RNI >~ - ~ & <% RNI ;::% & <RNI ~RNI 

protein 0 ( 0%) D ( D%) 1 ( 5%) 19 (95% ) 
Iron 1 ( 5%) 1 ( 5%) 2 (10%) 16 (80% ) 
Zinc 2 (10%) 1 ( 5%) 2 (10%) 15 (75% ) 
vit A 13 (65%) 5 (25%) 0 ( D%) 2 (10% ) 

CL: 50+ yrs (n=14 recalls) 

<~ RNI ;::~ & <% RNI ;::% & <RNI ;::RNI 

Prote in 1 ( 7%) 0 ( D%) 0 ( 0%) 13 (93%) 
Iron 3 (22%) 2 (14%) 1 ( 7%) 8 (57%) 
Zinc 3 (22%) 3 (22%) 2 (14%) 6 (42%) 
vit A 12 (86%) 1 ( 7%) 0 ( 0%) 1 ( 7%) 

,... 

.' 
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adequately account for the fact that the RNls exceed the requirements of almost 

everyone since they represent levels at which requirements for continued health 

will be met by almost ail healthy individuals. Failure ta meet the RNI therefore does 

not imply that an individual's intake is inadequate to meet his or her own needs. 

Thus, this form of comparison may overestimate the actual incidence of 

inadequate intakes. However, the farther betow the RNI one's intake falls, the 

higher the risk of not meeting one's own requirements (HWC, 1990; Anderson et 

al., 1982). 

As noted by Anderson et al. (1982), intakes at 54% of the RNI have a 

probability of inadequacy of 0.975. However, it IS important to consider that an 

idea of usual intake is required for application of probabilities ta intake data, and 

many more than the three days of interviews obtained would be required for a 

reasonable idea of the usual vitamin A intake (Gibson, 1987; Anderson et aL, 

1982). Therefore, since vitamin A is stored in the body and since it exhibits such 

large daily variations in intake, it is difficult to make any conclusions regarding risk 

of inadequacy based on limited intake data. 

The lack of ability to make solid conclusion!; regarding risk of inadequacy 

does not render the data meaningless. Based on data presented in Table 5.21, it 

would seem reasonable to suggest that older women were at higher risk of 

inadequate intakes than younger women, assuming their patterns of consumption 

of vitamin A rich toods were similar. This assumption may not be valid considering 

the tact that organ meat consumption was reported to be diminished in the 

younger generation (Schaefer and Steckle, 1980). Further, it is reasonable to 

suggest that the wide variation in vitamin A intake apparent in Table 5.21 may be 

indicative of a trend towards a higher long-term average (Le. usual) vitamin A 

intake than is evident in the figures. 

A sensitive and specifie clinical, biochemical, and/or functional test for 

vitamin A status would be required to determine if vitamin A was actually deficient. 

As with the general Canadian population, the intake of protein by Hareskin 

women was generally greater than the RNI (Table 5.21). Young women from CL 
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had the lowest risk of inadequate protein intake. A small percentage of Hareskln 

women did, however, show an intake which was less than half of the RNI. It IS 

possible that these individuals were iII, for example, on the day before the recall 

was conducted such that the reported intake was not usual. Once agaln, Intakes 

below the RNI do not imply inadequate intakes. 

Kuhnlein (1989b) reported similar findings for protein whlle Sevenhuysen 

and Bagert-O'Brien (1987) reported slightly lower proportions of Indlvlduals 

consuming levels of protein greater th an the RNI. As the pretein consumed by the 

Hareskin was a high quality protein it would be readily digestible and utihzable. 

The majority of women consumed greater than 100% of their RNI for Iron, 

although a small percentage consumed less than half of the RNI (Table 521) ln 

FGH, younger adult women were at shghtly greater nsk of Inadequacy th an aider 

women. The magnitude of the actual dlfference ln nsk IS unknown slnce the 

distribution of Iron requir€ ment is skewed ln menstruatlng women (Anderson et al , 

1982). 

While the proportion of women consuming less than half of the RNI for Iron 

was similar ta that observed by Kuhnlein (1989b), it was far less than that 

calculated by Sevenhuysen and Bogert-O'Brien (1987). The difference may be 

attributable ta the variation in the iron densitles of the diets. It IS Important to note 

that much of the iron consumed by the Hareskin was in the form of readlly 

available heme iren whose absorption is not greatly influenced by iren status or 

by the presence of such dietary cornponents as tannins in tea (Sabry, 19d8). 

Therefore, despite the high intake of tea, iron bloavailabihty prebably remalned 

high. No reports on possible genetic variation in the iron (or other nutnent) 

requirement of Native Canadians is available. 

With the exception of CL women ~50 years of age, the majonty of women 

consumed greater than the RNI for zinc. In general terms, more women were at 

risk of inadequate zinc intake th an were at risk of inadequate iron intakes. The 

reason for this is unclear although it is presumed ta reflect the high intake of iron­

fortified products such as bread and bannock. In contrast to this finding, more 
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Inuit women aged 20-40 were found to consume greater than the ANI for zinc 

(94%) in comparison to iron (91 %) (Kuhnlein, 1988b). The reason for the 

discrepant findings may lie in food composition differences, although the fact that 

the ANI for zinc was recently elevated may also be implicated (HWC, 1983; HWC, 

1990). The current research utililed the higher ANI (9 mg) while Kuhnlein (1989b) 

employed the earlier ANI (8 mg). 

The results noted above should be interpreted with an acknowledgement of 

the limitations of the ANis. First of ail, as noted earlier, they represent levels 

adequate to maintain health in nearly ail healthy individuals; thus, for any one 

individual failure to meet the ANI does not imply dietary inadequacy. Further, they 

assume a normal distribution of requirements which is an assumption requiring 

further research. It is also important to keep in mind that the ANis are only the 

best estimates of competent individuals working with available data (Beaton, 1985; 

HWC, 1990). 

The individual rankings are presented for illustrative purposes only since 

usual intakes of the individuals were not determined. The dietary data presented 

ln this section are not intended to indicate biological adequacy or inadequacy; 

additional biochemical, clinical, and/or functional research would be required to 

make that type of conclusion. 

5.5 Polychlorlnated Biphenyl Intake 

5.5.1 Seasonal Intake of Polvchlorinated Biphenyls by Men and Women 

Polychlorinated biphenyl intake was calculated exclusively from traditional 

foods although it is recognized that market foods also contain peBs (Mes et aL, 

1989). The raticnale for this decision appeared in section 4.4. 

The seasonal average daily PCB intake of adult women ~50 years of age 

from FGH (4.60 + 6.79 ug) was significantly greater (p$O.005) than that of women 

between the ages of 19 and 49 (2.16 ± 3.33 ug) (Table 5.22). This different was 

presumably due to the higher traditional food intake of older women. Indeed, in 

each season except summer, older women consumed significantly more PCBs 
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th an younger women. In the summer, the same trend existed although it was non­

significant. 

There was no difference in the PCB intake of older versus younger women 

from CL. Trends towards a difference appeared but high standard devlations and 

a low sample size probably precluded statistical significance (Table 5.22) 

No seasonal differences in PCB intake of any age group of women in either 

community were evident with the exception of younger women ln FGH. In the latter 

case, summer was the season of highest PCB intake desplte the fact that wlnter 

wa~ the season with the highest average traditional food use High fish 

consumption was responsible for the significantly higher PCB Intake of younger 

adult women in the summer. In the summer, inconnu (224 ug PCBsj100g) 

contributed half of the PCBs consumed by adult women ln FGH (Table 5 23 and 

Appendix 2). Elevated caribou use led to its appearance as the top contnbutor to 

PCB intake in the winter (0.52 ugj100g). The relatlvely low flsh use of the spnng 

led to beaver (1.7 ugj100g), followed by black scoter (0.32 ug/100g), belng the 

most important sources of PCBs in the diets of FGH women ln the spring (Table 

5.23 and Appendix 2). 

The 4.5 kg intake of trout by one older woman ln CL was responslble for 

the elevated mean and high standard deviation of PCB intake ln the wlnter (Table 

5.22). In CL, trout was the foremost contributor to PCB intake ln the winter and 

spring seasons (Table 5.24). Smoked/dried whitefish was the main contnbutor to 

the PCB intake of adult women from CL in the summer. 

Only in the winter season was there a significant difference (~0.05) ln the 

mean peB intake ofyounger and older adult men from FGH (Table 5.25). Similarly, 

no significant differences in seasonal intake of PCBs was evident for either age 

group in either community. Despite the fact that men were found to welgh and eat 

more than women, the PCB intake of men was not consistently hlgher than that 

of women as might be expected. Food choices (e.g. mammal versus fish) may be 

implicated. 
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Table 5.22: Seasonal Daily Intake ot Polychorinated Biphenyls 
(uq) by Adult Women trom Traditional Foods (Mean 
± SD) 

- Fort Good Hope -

Age Cyrs) 

19-49 

Summer 

(n=64) 

Winter Spring Average 

(n=58) b (n=71) b (n=193) 

50+ 
3. 26±4 .798 

(n=17 ) 
NS 4 . 72 ± 4 . 84 8 

1.91± 2.01 1.37±2.16 2.16±3.33 
(n=24) (n=42) (n=83) 

*6. 54±lO. 908 ***3. 45±3. 598 ***4. 60±6. 79 
Avg (~19) (n=81) 

3.56±4.818 
(n=82) (n=113) (n=276) 

3.26± 6.418 2.15±2.94 8 2.89±4.77 

- Colville Lake -

Age Cyrs) Summer winter+ Spring Average 

19-49 (n=7) (n=7) (n=6) (n=20) 
NS10.62±12.598 5.19± 4.088 NS9 . 38±7.04 8 8.34± 8.62 

50+ (n=3) (n=3) (n=8) (n=14) 
8.02± 6.518 NS38.36±54.09a 4.97±3.50a NS 12 . 78 ±25.63 

Avg (~19) (n=10) (n=10) (n=14) (n=34) 
9.84±10.80

a 
15.14±30.30a 6.86±5.55a 10.17±17.51 

* = 

** = 
*** = NS 

= 

a,b = 

a significant difference (t-test) between mean PCB 
intake of 19-49 vs 50+ yr old women (p~O.05) 
a significant difference at p~0.01 
a significant difference at p~0.005 
a non-significant difference (t-test) between mean 
PCB intakes of 19-49 vs 50+ yr old women 
different letter superscripts across rows indicate 
significant seasonal variation in mean PCB intake 
(a=O.05) 

+ = outpost camps 
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Table 5.23: Top Ten Traditional Food Sources of peBs (FGH 
Adult women) 

Food Code 

4110 
4132 
4104 
4102 
4117 
4112 
4103 
4105 
4220 
4254 

Food 

4150 
4103 
4102 
4127 
4164 
4132 
4159 
4170 
4105 
4141 

Food 

4159 
4174 
4141 
4110 
4132 
4217 
4164 
4150 
4102 
4268 

Code 

Code 

Fort Good Hope - Summer (n=81) 

Food 

Inconnu, baked 
Hoose , baked 
Whitefish eggs, raw 
Whitefish (FGH), baked 
cisco, baked 
Inconnu, smokedjdried 
Whitefish (FGH), smokedjdried 
Whitefish eggs, baked 
Cloudberry, raw 
Moose, smokedjdried 

Total ug 

140.83 
37.63 
26.52 
19.86 
18.81 
15.83 

5.82 
5.49 
5.49 
2.77 

% Total: 96.7 

Fort Good Hope - winter (n=82) 

Food Total ug 

Caribou (B), baked 
Whitefish (FGH), smokedjdried 
Whitefish (FGH), baked 

90.54 
47.04 
43.33 
31. 27 
22.59 
19.91 

Loche, baked 
Rabbit, boiled 
Moose , baked 
Beaver, baked 
Ptarmigan, baked 
Whitefish eggs, baked 
Caribou (W), baked 

Fort Good Hope - spring (n=113) 

Food 

Beaver, baked 
Black scoterjducks, baked 
Caribou (W), baked 
Inconnu, baked 
Moose, baked 
Trout, baked 
Rabbit, boiled 
Caribou (B), baked 
Whitefish (FGH), baked 
Canada Goose, smokedjdried 

% Total: 

8.50 
1. 42 
1. 25 
0.81 
99.6 

Total ug 

78.63 
34.31 
28.44 
19.60 
16.90 
16.80 
12.69 
10.30 

9.93 
4.52 

% Total: 95.8 

* = total ug reported on aIl 24-Hr recalls/season 
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Table 5.24: Top Traditional Food Sources of PCBs (CL Adult 
Women) 

Food Code 

4203 
4150 
4202 
4174 
4140 

Food 

4217 
4150 
4164 
4141 
4202 
4132 
4140 
4254 

Code 

Food Code 

4217 
4203 
4202 
4211 
4150 
4174 
4107 

Colville Lake - Summer (n=10) 

Food 

Whitefish (CL), smkjdry 
Caribou (B), baked 
Whitefish (CL), baked 
Black scoterjducks, baked 
Caribou, dried 

outpost Camps - winter (n=10) 

Food 

Trout, baked 
Caribou (B), baked 
Rabbit, boiled 
Caribou (W), baked 
Whitefish (CL), baked 
Moose, baked 
Caribou, dried 
Moose, smokedjdried 

Colville Lake - spring (n=14) 

Food 

Trout, baked 
Whitefish (CL), smkjdry 
Whitefish (CL), baked 
Loche, baked 
Caribou (B), baked 
Black scoterjducks, baked 
Whitefish head, baked 

Total ug 

62.16 
17.71 
15.39 
2.76 
Q..39 

% Total: 100 

Total ug 

106.40 
13.66 
10.50 
7.35 
5.70 
4.89 
2.67 
0.22 

% Total: 100 

Total ug 

72.80 
5.85 
5.70 
4.67 
4.51 
1.59 
0.88 

% Total: 100 

* = total ug reported on aIl 24-Hr recallsjseason 

* 



", 

'.' 

Table 5.25: Seasonal Daily Intake of Polychorinated Biphenyls 
(uq) by Adult Men from Traditional Foods 
(Mean ± SD) 

- Fort Good Hope -
Age (yrs) Summer Winter Averagg 

19-49 (n=58) (n=49) (n=107) 
3.93±4.51a 3.60±4.46a 3.78±4.47 

50+ (n=16) (n=19) (n=35) 
NS6 . 09±7. 01a *6.25±4.998 *6.17±5.90 

Avg (~19) (n=74) (n=68) (n=142) 
4.40±5.18a 4.34±4.73 a 4.J7±4.95 

- Colville Lake -

Age (yrs) Summer winter+ Average 

19-49 (n=10) (n=9) (n=19) 

50+ 

Avg 

* 
** 
*** 
NS 

a,b 

+ 

9. 04±8 .13a 7.46± 4.75a 8.29± 6.62 
(n=7) 

NS10 . 2 3±9. 53 a 
(n=6) 

NS 27 . 91±45. 90a 
(n=13) 

NS 18 . 39 ± 3 1 . 74 
(~19) (n=l7) (n=15) (n=-32) 

9.53±8.46a 15.64±29.548 12.39±20.99 

= a significant difference (t-test) between mean PCB 
intakes of 19-49 vs 50+ yr old men (p~0.05) 

= a significant difference at p~O.Ol 
= a significant difference at p~0.005 
= a non-significant difference (t-test) between mean 

peB intakes of 19-49 vs 50+ yr old men 
= different letter superscripts across rows indicate 

significant seasonal variation in mean PCB intake 
(a=0.05) 

= outpost camps 
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As in the current research, Kuhnlein (1989b) found an increased peB intake 

with age in women. However, the magnitude of the intakes was much higher in the 

Inuit studied by Kuhnlein (1989b). While Inuit women 20-40 years of age 

consumed an average of 25 ± 31 ug PCBs per day, women ~60 were found to 

consume 42 ± 31 ug daily. Similarly, pee intake in men increased up to the age 

of 60 although after this age it fell to less th an half the mean intake of men aged 

41-60. Thus, men 20-40 years of age consumed 43 ± 40 ug PCBs/day while men 

aged 41-60 consumed 68 :t 53 ug of PCBs daily. These relatively high PCB 

intakes result fram the consumption of sea mammal fat. The PCB intakes of the 

Hareskin are comparatively lower. 

Kuhnlein (1989b) found September to be the month wlth the highest PCB 

intake (the population average was 18 ug PCBs/day) while March had the lowest 

PCB consumption (7 ug/day). These findings were simllar ln timing to the results 

seen for younger FGH women for whom the summer (July / August) was the 

season of highest PCB intake (Table 5.22). Similarly, winter and spring had lower 

PCB intakes for Hareskln women. The higher consumption of caribou, with a 

concomitant decrease in sea mammal (for the Inuit) and fish (for the Hareskin) 

intake in the winter, may be implicated. 

5.5.2 Intake of PCBs Relative to the Tolerable Daily Intake Level 

5.5.2.1 Weight Data 

Since a comparison of peB intakes with the tolerable daily intake level 

requires a value for body weight, body weights of the Hareskin were measured. 

Data presented in the literature review suggest that the weights obtained in the 

Nutrition Canada Indian Survey were probably higher than those of the Dene 

(HWC, 1980; Mann et aL, 1962; Szathmary and Holt, 1983). 

Table 5.26 presents the combined average weights (indoor clothes, no 

shoes) of adults from FGH and Cl. A wide range of weights is clear for each age 

and sex group with mean weights remaininÇl relatively consistent with age. Median 

weights more closely paralleled mean weights in men than women. Raw weight 
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data for FGH and CL adults appear in Appendices 9 and 10. 

Comparison of weight data with that obtained by Mann et al. (1962) from 

Athabaskan Indians in Alaska and by the Nutrition Canada Indian Survey (HWC, 

1980) is difficult due to variations in age-grouping. However, Hareskln women were 

found to be lighter at 50 + years (59.1 ± 12.9 kg) than those aged 65 and older 

studied by Mann et al. (1962) who had an average weight of 64 6 kg Simllarly, 

Native Indian women (50-59 years) participating in the Nutntlon Canada Survey 

had an average weight 13 kg higher than that of Hareskln women aged 50 and 

over. 

Table 5.26: Adult' weights2 (kg) 

- Female 

Age n Mean + SD Rang~ 

19-49 74 60.2 ± 9.6 44.0 -
50+ 31 59.1 ± 12.9 38.6 -
Total ( 19+) 105 59.9 ± 10.7 38.6 -

- Male -

Age n Mean + SD Range 

19-49 98 71.6 ± 10.4 52.1 -
50+ 36 72.0 ± 13.7 47.5 -
Total ( 19+) 134 71.7 ± 11.4 47.5 -

, 
2 

from Fort Good Hope and Calville Lake 
indoor clothes, no shoes 

Median 

86.6 57.7 
98.9 55.6 
98.9 56.9 

Median 

104.7 70.2 
98.9 71.0 

104.7 70.4 
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Alaskan Athabaskan women 45-54 years of age had an average weight of 

72.3 kg which is substantially higher than the 60.2 ± 9.6 kg found in this study for 

women 19-49 years of age. Nutrition Canada found the lightest mean weight of 

adult Indian women to be 61.5 ± 13.3 kg which is somewhat heavier th an the 

lightest weight found for Hareskin women (60.2 ± 9.6 kg). In contrast, the average 

weight of Oogrib women aged 21 and over (58.4 kg) determined by Szathmary 

and Holt (1983) was very simllar to that found for Hareskin women aged ~ 19 years 

(59.9 ± 10.7 kg). 

Weights for men obtained in the current study are close to those found for 

men by Mann et al. (1962). For example, men over the age of 50 years were found 

to have an average weight of 72.0 ± 13.7 kg while Mann et al. (1962) found the 

average welght of men ~65 years to be 72.3 kg. Unlike women who weighed less 

than those studied by Mann et al. (1962), men 19-49 years of age were found to 

have an average weight of 71.6 ± 10.4 kg which was higher than that found by 

Mann et al. (1962) for those aged 45-54 (67.3 kg). Similarly, the mean weight of 

Dogrib men aged ~ 21 years (66.6 ± 9.9 kg) was lower than that of Hareskin men 

aged 19 and over (71.7 ± 11.4 kg) (Szathmary and Holt, 1983). As with women, 

Nutrition Canada weights for Native Indian men (50-59 years) were substantially 

higher (77.4 ± 13.8 kg) th an those found for Hareskin men over the age of 50 

(72.0 ± 13.7 kg). 

Thus, the weights obtained for the Hareskin were reasonable within the 

context of existing literature on the weights of northern Native Indians and are a 

more reasonable choice to use in peB intake calculations for the Hareskin than 

are the Nutrition Canada data. 

5.5.2.2 Comparison of peB Intakes with Tolerable Daily Intake Level 

As noted in the literature review, the TOI for PCBs is :51 ug/kg body 

weightjday (Grant, 1983). Figures 5.7 and 5.8 iIIustrate the mean intake of PCBs 

on a kg body weight basis by adult women and men from FGH and CL averaged 

over three and two seasons, respectively. It is clear that the vast majority of 
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individuals consume less than 25% of the TOI. Only one woman and one man 

consumed greater than the TOI. The woman was an older 'Noman from CL who 

reported consuming 4.5 kg of trout on a single 24-Hr recall taken in the winter. Her 

PCB intake was 1.7 times the TOI (Table 5.27). In the spring and summer seasons 

her ~CB intake was below the TOI. The man was also an older man from CL 

whose single winter 24-Hr recall reported the consumption of 3 5 kg of dry 

whitefish. His PCB intake was also 1.7 times the TOI (Table 5.28). 

ln contrast to these findings, the average PCB intake of Inuit adults ~65 

years on a body weight basis was between 50 and 75% of the TOI, with a 

maximum intake of over 3 ug/kg body wt/day. Older adults tended to consume 

even higher levels of peBs (Kuhnlein, 1989b). 

Younger individuals and residents of FGH tended to consume lower 

proportions of the TOI for peBs than older individuals and residents of CL (Tables 

5.27 to 5.30). Once again, thls is a reflection of the higher tradltlonal food use of 

older people in more remote communities. It is also probably influenced by the 

higher fish consumption in CL. 

It is important to note that while a single 24-Hr recall can be a valuable tool 

for characterizing group means, it is not considered to be representatlve of an 

individual's usual intake (Sanjur, 1980). The central limit theorem suggests that 

white the spread of values on any one day may be very large, a tlghter distnbution 

would be found ""hen considering the usual intakes of indlviduals (I.e. the mean 

of many non-adjacent days of observation). In this case, if usual peB Intakes were 

calC"Jlated, more individuals would be expected to fall into the category of 

consuming less th an 25% of the TOI. Further, since average welght data was used 

with the 24-Hr recall data, calculations of an individual's peB consumptlon as a 

percentage of the TOI is not meaningful on its own. It is also noteworthy that the 

TOI is not an absolute boundary between safety and physiological damage. It was 

set with a 10Q-fold safety factor based on results fram studies discussed earlier. 
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Table 5.27: Count and Percent of Adult Women (50+ yrs) 
consuminq Selected proportions of the Tolerable 
Daily Intake (TDI)' for PCBs (by Season) 

% TOI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

% TOI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

Summer 
(n=17) 

10 (59%) 
6 (35%) 
1 ( 6%) 
o ( 0%) 
o ( 0%) 
0-27.4% 

Summer 
(n=3) 

o ( 0%) 
2 (67%) 
1 (33%) 
o ( 0%) 
o ( 0%) 

6.4-26.2% 

- Fort Good Hope -

winter 
(n=24) 

Il (46%) 
Il (46%) 

1 ( 4%) 
1 ( 4%) 
o ( 0%) 
0-91. 6% 

- Colville Lake -

. 2 Wl.nter 
(n=3) 

0 ( 0%) 
2 (67% ) 
0 ( 0%) 
0 ( 0%) 
1 (33%) 

10.0-170.6% 

~ TOI = $1 ug/kg body wt/day 
outpost camps 

Sprinq 
(n=42) 

24 (57%) 
18 (43%) 
o ( 0%) 
o ( 0%) 
o ( 0%) 
0-23.8% 

spring 
(n=8) 

2 (25% ) 
6 (75% ) 
0 ( 0%) 
0 ( 0%) 
0 ( 0%) 

0-18.6% 

Total 
(n=83) 

45 (54%) 
35 (42%) 

2 ( 2 %) 
1 ( 1%) 
o ( 0 '~) ) 
0-91. G~, 

Tot,) L 
(n=14) 

2 (14%) 
10 (72%) 

1 ( 7 't) 
o ( 0%) 
1 ( 7%) 

0-170. G", 
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Table 5.28: Count and Percent of Adult Men (50+ yrs) 
consuminq selected,proportions of the Tolerable 
Daily Intake (TDI) for PCBs (by Season) 

- Fort Good Hope -

% TOI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

Summer 
(n=16) 

7 (44%) 
8 (50%) 
1 ( 6%) 
o ( 0%) 
o ( 0%) 
0-31. 4% 

winter 
(n=19) 

9 (47%) 
9 (47%) 
1 ( 6%) 
o ( 0%) 
o ( 0%) 

1.9-26.9% 

- Calville Lake -

% TOI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

Summer 
(n=7) 

2 (29%) 
3 (42%) 
2 (29%) 
o ( 0%) 
o ( 0%) 
0-33.9% 

2 TOI = ~l ug/kg body wt/day 
Outpost camps 

Winter2 

(n=6) 

1 (17%) 
3 (49%) 
1 (17%) 
o ( 0%) 
1 (17%) 

2.7-166. 1% 

Total 
(n=35) 

16 (46%) 
17 (49%) 

2 ( 5%) 
o ( 0%) 
o ( 0%) 
0-31.4% 

Total 
(n=13) 

3 (23%) 
6 (46%) 
3 (23%) 
o ( 0%) 
1 ( 8%) 
0-166.1% 

168 
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Table 5.29: Count and Percent of Adult Women (19-49 yrs) 
consuminq selected,proportions of the Tolerable 
Daily Intake (TDI) for PCBs (by Season) 

- Fort Good Hope -

% TOI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

% TOI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

Summer 
(n=64 ) 

42 (65%) 
19 (30%) 

3 ( 5%) 
o ( 0%) 
o ( 0%) 
0-41. 2% 

Summer 
(n=7 ) 

1 (14%) 
4 ( 58%) 
1 ( 14%) 
1 ( 14%) 
0 ( 0%) 
0-61.4% 

:Winter 
(n=58) 

43 (74%) 
15 (26%) 
o ( 0%) 
o ( 0%) 
o ( 0%) 
0-13.7% 

- Colville Lake 

winter 2 

(n=7) 

3 (43% ) 
4 (57%) 
0 ( 0%) \ 

0 ( 0%) 
0 ( 0%) 

2.3-19.8% 

~ TOI = ~1 ug/kg body wt/day 
Outpost camps 

-

Spring 
(n=71 ) 

60 (85%) 
11 (15%) 

o ( 0%) 
o ( 0%) 
o ( 0%) 
0-15.0% 

Spring 
(n=6) 

1 (17%) 
3 (50%) 
2 (33%) 
0 ( 0%) 
0 ( 0%) 

4.0-32.6% 

Total 
(n=19J) 

145 (75%) 
45 (23%) 

3 ( 2 %) 
o ( 0%) 
o ( 0%) 
0-41. 2 '~, 

Tot~t 

(n=20) 

5 (25% ) 
11 (55% ) 

3 ( 15%) 
1 ( 5%) 
0 ( 0%) 
0-61.4') 
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Table 5.30: Count and Percent of Adult Men (19-49 yrs) 
consuminq selected,proportions of the Tolerable 
Daily Intake (TDI) for PCBs (by season) 

- Fort Good Hope -

% TDI Summer Winter 
(n=58) (n=49) 

< 5 35 (60%) 31 (63%) 
5- 25 23 (40%) 17 (35%) 

25- 50 0 ( 0%) 1 ( 2%) 
50-100 0 ( 0%) 0 ( 0%) 

>100 0 ( 0%) 0 ( 0%) 
RANGE 0-22.8% 0-36.0% 

- Colville Lake -

% TDI 

< 5 
5- 25 

25- 50 
50-100 

>100 
RANGE 

Summer 
(n=10) 

1 (10%) 
8 (80%) 
1 (10%) 
o ( 0%) 
o ( 0%) 

2.0-38.7% 

~ TDI = ~l ugjkg body wtjday 
Outpost camps 

. t 2 Wln er 
(n=9) 

1 (11%) 
8 (89%) 
o ( 0%) 
o ( 0%) 
o ( 0%) 

1. 8-24.8% 

Total 
(n=107) 

66 (62%) 
40 ( 37%) 

1 ( 1%) 
0 ( 0%) 
0 ( 0%) 
0-36.0% 

Total 
(n=19) 

2 (11%) 
16 (84%) 

1 ( 5%) 
o ( 0%) 
o ( 0%) 

1.8-38.7% 
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5.6 Variations in Nutrient and pee Intake According to Frequency of 

Traditional Food Use 

171 

ln each study season, FGH households were ranked accordlng to thelr 

traditional food use scores (FFQ) as descnbed ln section 4 4 The resultlng 

distributions were divided into thirds. Households falling Into the lower thlrd of the 

distribution for a given season were deflned as havlng a "Iow" level of tradltlonal 

food use whlle those in the top third were deemed to have a "hlgh" level of 

traditional food use. Householrls in the middle thlrd of the dlstnbutlon were sald 

to have a "medium" level of traditional food use. 

Descnptlve data was calculated for households ln each tradltlonal food use 

(Le. level) category for each survey season These data Included sample Slze, 

mean score, range, and medlan (Table 531) While a clear trend was observed 

towards increased scores wlth hlgher levels of tradltlonal food use ln each seélsorl. 

the range boundanes were very close thereby leadlng to hlgh standard devlatlons 

for the mean scores. 

Using individual intake data for the oldest woman per household, palred t­

tests between market and tradltional food contnbutlon to nutnent Intake were 

conducted for each food use level in each season. Analyses of vanance for both 

nutrients and peBs were conducted both across seasons per food use level as 

weil as across food use levels per season. 

Unlike Wein (1989) who, uSlng essentially the same method, determlned 

that frequent (Le. high) users of traditional foods consumed greater levels of 

protein and iron per 1000 kcal than infrequent (Le low) users, results obtalned ln 

the current study are not reported due to their inconclusiveness. It IS possible that 

the larger sam pie size per food use category of Wein (1989) contnbuted to the 

evidence of differences through a minimization of sample vanabillty. Another 

potential contributing factor may be the use of the FFQ to asslgn food use levels 

since it requests average family traditional food use data versus indivldual data 

This may be important since a given individual, in this case the oldest woman ln 

-
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the household, may not follow the household's consumption pattern. Further, as 

the FFO obtalns data for the preceding two months while the 24-Hr recall obtains 

data for the preceding day, the passage of time may have contributed to altered 

dietary intakes ln addition, the FFO does not obtain quantitative information about 

intake. Therefore, while a household's score may be low because the members 

do not consume a large variety of foods, the same indivlduals may consume large 

quantities of these foods. 

Non-quantitative food frequency data is most useful for defining commonly 

used foods on a household basis and for helping to ensure that non-response 

bias due to non-representative intervlewing of high, medium, and low tradltlonal 

food-using households does not occur. 

5 7 Traditional Food Composition 

Much of the preceding nutrient and PCB intake data can be understood 

within the context of information on the composition of traditional foods. 

5.7.1 Retinol Content 

As noted in section 2.3.4 very few ri ch sources of vitamin A exist in the 

general food system. Likewise, the traditional food system of the Hareskin has a 

limited supply of vltamin A-rich foods as seen fram Table 5.32. Traditional food 

sources of provitamln A carotenoids were not consldered. 

At 32,400 RE/100g, baked caribou liver is seen to be a richer source of 

vitamin A than other livers includlng moose, loche, and beaver (fable 5.32). The 

relatively high standard deviatlons seen are not unusual in trace work (Thompson 

and Duval, 1989). While the vitamin A content of caribou liver (32,400 RE/100g) 

was found to be almost three times that of beef liver (10,700 RE/100g), moose 

liver values (10,300 RE/100g) were virtually identical to those of the beef liver 

(HWC, 1988a). Smoked/dried inconnu, smoked/dried goose, trout, and rab bit 

contain lesser amounts of vitamin A. The smoked/dried goose was prepared by 

hanging the boned, plucked, and gutted carcass of a Canada goose on a rack 

, 
1 
l , .. 
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Table 5.31: Level of Traditional Food Use Scores (Total Summed 
FFQ Mentions) for Fort Good Hope Households (by 
Season) 

Level 

High 
Medium 
Low 

Level 

High 
Medium 
Low 

Level 

High 
Medium 
Low 

~ 

21 
21 
21 

18 
20 
20 

31 
31 
31 

- Summer 

Mean ± SD 

160.7± 37.3 
89.3± 17.1 
25.9± 20.1 

- winter 

Mean + SD 

47.8± 23.3 
17.9± 3.3 

8.0± 3.6 

- Spring 

Mean ± SD 

64.8± 20.6 
25.7± 7.7 

8.8± 4.5 

1988 -
Range 

120.2-271.0 
65.0-118.5 
0.2- 58.5 

1988 -

Range 

27.1-118.9 
13.0- 26.7 
0.4- 12.7 

1990 -

Range 

43.0-139.0 
16.5- 41 .0 

0- 15.5 

Medi<ln 

154.5 
87.3 
18.0 

,1 ,) . l 

17 • ,1 

7.9 

Median 

61.0 
24.5 
9.2 
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over a smoking fire, prepared from dry or driftwood, for a period of approximately 

one month. Smoked and raw bear also contained measurable levels of vitamin A. 

The smoked bear, containing 12.2 REj100g, was prepared by smoking it for two 

days over a rotten wood fire after which it was frozen. 

ln general, animal muscle flesh was found to be a poor source of retinol. 

ln contrast with HWC reports (1985, 1988a) which note a vitamin A content in 

cooked moose flesh of 52-58 RE/100g, this research found no vitam in A actlvity 

in cooked moose flesh although raw moose flesh was found to contaln 1.2 REJ 

100g. Similarly, reports of 847 RE/100g in raw muskrat were not supported by this 

research which found only trace amounts of vitamln A activlty in raw muskrat flesh 

(Mann et al., 1962) While the method used to analyze vitam in A was not noted ln 

the latter reports, It is possible that the method(s) used was not highly specifie It 

IS also possible that the part of the animais sampled, or indeed the Indivldual 

animais themselves, contalned hlgher levels of vitam in A than the samples 

analyzed in this research. 

Only fish flesh was found to contain all-trans dehydroretinol as expected 

from the literature (Table 5.32). Due to the fact that HPLC readings were taken at 

325 nm (the maximum absorbance for all-trans retlnol) versus 351 nm (the 

maximum absorbance for all-trans dehydroretinol), actual levels of all-trans 

dehydroretinol, and hence overall vitam in A activity, were underestimated (Parrish 

et aL, 1985) 

Thus, despite the presence of rich sources of vitamin A ln the traditional 

Hareskin food system, such as the favoured loche liver wlth 2900 RE of vitamin A 

activlty per 100 grams of cooked liver, the availability of a wider variety of market 

foods with provitamin A carotenoids, or which have been fortified with vitamin A, 

hkely contributed to the higher vitamin A intake from market foods reported in 

section 5.3, particularly in FGH. 

The use of the quality control procedures outlined in section 4.3.2 have ail 

contributed to a high level of confidence in the results which were obtained. 

Vitamin A deterioration resulting from storage periods of up to two years for 
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samples collected in 1988 do not appear to be a concern as values for the same 

food items obtained in 1990 are similar However, as hlgh vltamln A-contalnlng 

foods were not sam pied in 1990, possible vltamln A detenoratlon ln these tissues 

cannot be verified. 

8iological variability, particularly in wild foods, is Important to keep ln mJnd 

when utilizing nutrient composition values derived tram sm ail numbers of samples 

Since the objective of this research was to obtaln an overvlew of the contemporary 

diet of the Sahtu (Hareskin) Dene/Metis, it was more Important to collect and 

analyze a wide variety of foods ln comparison to obtainlng more precise data for 

a few foods. In addition, as foods do not contaln a homogeneous dlstnbutlon of 

vitamin A, results expressed "per 100g" are not Intended to Imply that every 100g 

portion will contain the stated level of vltamin A (fhompson, 1986) 

5.7.2 Protein. Iron and Zinc Content 

Due to the predominance of meats in the traditional component of the dlet, 

it is not surprising that traditional foods were found to contnbute slgnlflcantly more 

protein, iron, and zinc to the diets of the Hareskin than were market foods (see 

section 5.2). However, when the protein, iron, and zinc composition of wild meats 

was compared to that of market meats, It was eVldent that wlld meats were denser 

in these nutrients. Table 5.33 shows the nutnent composition of hamburger and 

pork chops, the two most widely consumed market meats, ln comfJanson to 

moose and caribou, the two most widely consumed tradltlonal meats 

It was clear that, despite the lower mOlsture content of the market meats, 

traditional meats were generally tligher in protein, iron, and zinc th an market 

meats. In contrast, although the level is low, pork had more vitamln A than did 

traditional meats (Table 5.33). 

The protein content of caribou (28%) determined in the current research 

was lower than the value of 38% reported by HWC (1985, 1988a). Unfortunately, 

no moisture value was reported by HWC (1985, 1988a). It IS possible that hlgher 

moisture loss could have resulted in the higher pratein value reported by HWC 

• 
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(1985, 1988a) although iron and fat levels are similar . The location from which the 

muscle was obtained, or the presence of connective tissue, may also conceivably 

Influence mOlsture and proteln concentrations. Interestingly, the moisture, protein, 

fat, and Iron content of raw caribou was within the ranges reported by Mann et al. 

(1962), Hoppner et al. (1978), and Farmer et al. (1971), suggesting that differences 

in cooking technique may indeed have influenced the protein contents of the 

cooked canbou (Appendix 2; HWC, 1985 and 1988a). The zinc content of the 

caribou was slmllar to that reported by Hoppner et al. (1978). 

Table 5.33: Relative Nutrient Contents of Selected Coeked 
Market and Traditional Meats (/100g) 

Meat Type Moisture protein Iron Zinc vit. 
(%) (g) (mg) (mg) (RE) 

Market:o 
Hamburger 52 24 2.5 5.4 0 
Perk chops 52 28 0.8 1.9 3 

Traditional: b 

Moose 61 35 5.1 7.5 0 
Caribou 68 28 3.9 4.2 trC 

a from HWC, 1988a, zinc from Sabry, 1988 
b see Appendix 6 and Table 5.32 
C trace 

The iron content of cooked moose in the current study is higher th an that 

reported by HWC (1985, 1988a). Protein levels, howev€:" are similar. Once again, 

cooking technique, sampling strategy, or biological variation may be implicated. 

Nutrient values for black bear (raw and smoked), beaver tail, feet, liver, and 

dry meat, b~ ck scoter, caribou tiver (raw and baked), Canada goose (smokedj 

dried), cisco (smokedjdried), inconnu (cooked, smoked/dried, smokedjbaked), 

loche flesh, head, liver, and skin (cooked), moose blood, liver, and lung (rawand 

cooked), and whitefish esophagus (raw), head (cooked), eggs (raw and cooked), 

and flesh (smokedjbaked) have not been previously reported and appear in 

A 
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Appendix 2. Similarly, incomplete literature exists regarding the proximate 

composition and iron, zinc, and vitamin A content of beaver (raw and cooked), 

caribou (cooked), moose (raw and cooked), muskrat (raw) , rabblt (raw and 

cooked), ptarmigan (cooked), cisco (raw and cooked), inconnu (raw) , loche flesh 

and liver (raw), pike (raw and cooked), trout (raw and cooked), and whitefish (raw, 

cooked, dried). Nutrient data for the preceding foods appear ln Appendix 2. 

5.7.3 Polychlorinated Biphenyl Content 

Toxaphene and peBs were the two most prominent organochlonne 

contaminants found in traditional food samples collected ln FGH and CL Whlle 

toxaphene was present only in fish species and muskrat flesh, PCBs were present 

in ail samples (fish, mammal, bird, berry) analyzed (Muir et al, 1989, Appavoo, 

1990). 

The PCB content of traditional fish specles and parts as consumed were ail 

below the MAL of 2000 n9/9 fresh weight (Grant, 1983) (Figures 5.9 to 5 11) 

However, as noted in section 2.3.5, the MAL may not apply to populations 

consuming fish at an average level of greater than 20g/day, whlch was certainly 

the case for the Hareskin. 

Smokedjdried fish flesh tended to have higher PCB levels on a fresh weight 

basis than did baked flesh. Presumably, this was due to ItS hlgher Ilpld and lower 

moisture content. However, on a lipid weight basls the reverse was true due to the 

higher lipid content of smoked/dried flsh (Appavoo, 1990) On a fresh welght 

basis, the fish with the highest PCB level was smokedjdried whiteflsh obtalned ln 

FGH (5.88 ugj100g) (Figure 5.9). At over 15.0 ug/100g (lipld welght), loche flesh, 

skin, and head collected in FGH were the highest sources of peBs on a lipid 

weight basis. Due to its very high lipld content (428 grams), loche liver had the 

lowest level of PCBs on a lipid-weight basis (Figure 5 10 and Appendlx 2) Perhaps 

reflecting tt,eir relatively high fat contents, trout and Inconnu had the highest PCB 

levels on a fresh weight basis of the cooked fish fleshes ana'yzed (Figure 5.11). 

Table 5.34 considered the variation in nutrient and PCB composition of 
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raw flesh and liver from the same loche. While the protein content of the flesh was 

higher than that of the liver, the liver contained more iron, zinc, vitamin A and 

PCBs th an did the flesh. The role of the liver in vitam in A and iran storage 

contributed to the relativoly high presence of these nutrients in this organ. The 

high fat content of the liver, together with its role in xenobiotic detoxification, likely 

promoted the accumulation of PCBs in this organ. 

With a concentration of 1.87 ug/100g, inconnu sam pied at FGH was tound 

to have a peB concentration higher th an that previously reported (0.35 ugj100g) 

by Wong (1985) (Appendix 2). Raw loche liver obtained in eL was found ta have 

a mean peB level higher than the mean range previously reported by Lockhart et 

al. (1989) and Muir et al. (1990), while raw loche liver from FGH, raw cisco, and 

raw whitefish were found to have peB levels similar to those previously reiJorted 

by Wong (1985), Lockhart et al. (1989), and Muir et al. (1990). It is expected that 

differences in the age or sex of the 3 CL loche from which liver samples were 

obtained was responsible for the higher peB levels found. 

The low levels of peBs in the organ and muscle tissues of animais and 

birds as consumed on a fresh weight basis are iIIustrated in Figures 5.12 to 5.14. 

Table 5.34: Nutrient and peB Composition (per 100q) of Raw 
Loche Flesh and Liver (Same Fish) 

Tissue Moisture Prote in Fe Zn Vit A PCB 
(%) (g) (mg) (mg) (RE) (ug) 

Flesh 78.3 19.2 0.5 0.7 11. 0 0.26 
Liver 51.3 7.9 2.01 1.2' 8690 3.46 

1 not analyzed (mean of 2 samples of raw loche liver from two 
different fish) 
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Figure 5.13 
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However, on a lipid weight basis the relatively high levels of PCBs in the flesh émd 

organ tissue became evident. 

The MRL for beef is expressed on a lipid weight basis and IS currently set 

at 200 ng/g (Grant, 1983). If this value, based on an average dally beef 

consumption of 48 grams, is extended to wild meats and organs, It is clear that 

cooked beaver flesh had the highest excess (Le over the 200 ng/g MRL) PCB 

content followed by .::.ooked caribou and moose livers, cooked moose, and 

cooked ptarmigan. Other meats and organs (i.e. moose lung) were below the MRL 

for beef. The high fat content (54%) of smoked/dried Canada goose led to Its 

relatively low PCB content on a lipid welght basis (Figure 5 14) At 0 52 ug/100g, 

the peB content of barrenland caribou flesh was approxlmately half the level (0 9 

ug/100g) reported by Kuhnlein and Kinloch (1988). 

The reason for the relative accumulation of PCBs ln beaver flesh as 

compared to beaver feet or tall, for example, which have rllgher fat contents IS 

unknown. Perhaps there are dlfferences in the metabollc potentlals of the vanous 

tissues. Similarly, the PCB content of caribou and moose Ilvers was excesslvely 

high when compared to the PCB level of liver (6.9 ng/g lipid weight) ln the 

Canadian diet as reported by Mes et al. (1989). It is possible that the consumptl'Jn 

of vegetation contaminated by PCBs by migrating canbou herds may be a 

contributing factor. 

The nutrient and PCB content of various preparations (raw, baked, dned) 

of woodland caribou muscle flesh is presented in Table 5.35. As anticipated, the 

moisture content of the flesh decreased wlth cooklng and agaln wlth drylng. 

Concomitant with the moisture loss was an increase in the levels of protein, Iron, 

and zinc. Vitamin A content declined with additional preparation such that cooked 

and dried caribou contained no vitam in A. The vitamin A value for cooked canbou 

was imputed trom another cooked wooaland caribou muscle sample. Non­

homogeneous tissue distribution may expiain the decrease in vitamln A with 

addition al preparation as might potential oxidation during preparation. As with 

vitamin A, the PCB content of prepared flesh diminished wlth additional 
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preparation. This trend was more evident when calculated on a lipid weight basis 

(26.6, 12.2, and 7.6 ug/100g respectively for raw, cooked and dried flesh). It is 

possible that PCB loss through volatilization may have occurred during preparation 

(Trotter et al., 1989). 

Ali bernes analyzed were found ta contain low levels of PCBs (see Appendix 

2). Cloudberries had the highest concentration of PCBs at 1.22 ugj100g. No 

previous reports on the PCB levels of wild plant foods were found. Moreover, no 

data on the PCB content of traditional Hareskin foods other th an of selected fish 

Table 5.35: Nutrient and PCB Composition (per 100g) of 
Various Preparations of Woodland Caribou Flesh 
(Same Animal) 

Preparation Moisture Prote in Fe Zn vit A PCB 
(%) (g) (mg) (mg) (RE) (ug) 

Raw 76.7 21.0 4.3 6.7 tf 0.40 
Baked 66.7 30.0 4.8 8.9 0 0.22 
Dried 14.0 72.4 13.1 11.1 0 0.22 

1 imputed 

species and caribou, as noted earlier, have been published. 

As noted in the literature review (section 2.3.5), the PCB content of animais, 

fish, and birds vary with a variety of factors including age, sex, trophic level, fat 

content, tissue analyzed, and preparation technique. As with the nutrient data, the 

small number of samples analyzed per food type precluded the ability to obtain a 

value considered to be representative of ail of the latter factors. Therefore, whîle 

the values obtained should not be considered representative of the food type as 

a whole, they did provide a valuable idea of the relative contributions of various 

traditional food types to PCB intake wh en combined with intake data. 

For example, summer in FGH was the season and location with the lowest 
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level of tradition al food intake on a weight basis but the season of highest PCB 

intake for FGH women of child-bearing age. The average daily Intake of tradltlonal 

foods by adult women was 351 grams. As noted in Figure 5. -l, appraxlrnately one 

third of the tradition al food intake was from fish and another third from mammals 

Birds comprised 27% of the traditional food consumed whll~ bernes made up the 

remaining 6%. Thus, approxirnately 117 grarns each of the 351 grarns were 

derived from fish and mammals. If one considers that Inconnu, a wldely consurned 

fish in the surnmer, had a peB content of 2.24 ug/100g, the PCB Intake fram the 

fish component would be 2.62 ug. Sirnilarly, moose contained 0.29 ugj100g 

thereby making an average dally PCB contribution of 0.34 ug. Black scoter 

contained 0.32 ug/100g. If this value is multlplied by an Intake of 95 grams, a 

calculated PCB intake of 0.3 ug would result. Flnally, the PCB content of 

blueberries was 0.29 ugj100g. The contribution to PCB Intake tram the berry 

component of the diet therefore worked out ta 0 06 ug. Thus, the total average 

daily peB intake of an adult FGH woman in the summer would be approxlmately 

3.32 ug or 0.06 ug/kg body weight. As this value was very close to the value of 

3.26 ± 4.79 ug PCBs calculated for adul~ wornen 19-49 years of age from FGH 

(n =64) and relatively close ta that of aider wornen (n = 17) (Table 5 22), confidence 

in the validity of the FFQ and individual food intake data was enhanced 

The same pattern of calculations for the season and location of hlghest 

tradition al food use (i.e. the winter hunting camps near CL), led to an average dady 

PCB intake of 10.89 ug or 0.18 ug/kg. ThiS was hlgher than that calculated for 

young adult women (n -= 7), and lower than that calculated for aider adult women 

(n=3) [fable 5.22). The high standard deviation for the PCB intake of older adult 

women, together with the fact that trout (relatively hlgh in PCBs compared ta 

whitefish) was the only fish accounted for in the calculatlons may have led to the 

discrepancy in results. 

While the preceding calculations are only estimates, they illustrate the 

margin of safety which existed with respect ta average PCB intake since the 

calculated intakes are only one sixteenth, and one sixth of the TOI respecti'lely. 
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6.0 SUMMI\RY AND CONCLUSIONS 

An overriding consideration is the reality that the whole diet, not 
individual nutrients, is involved in the dlet/health equation (HWC, 
1990:11). 
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As predicted by hypothesis one (Section 3.0), results from the research 

indicate that seasonal differences in the types and amounts of traditional foods 

consumed by the Sahtu (Hareskin) Dene/Metis eXlst. These seasonal changes in 

traditional food use were found to lead to significant seasonal differences in the 

nutrient and PCB intake of certain age/sex sub-groups in FGH and/or CL. 

Wlnter was found to be the season of hlghest traditional food use by adult 

women both on a total grams consumed basis as weil as wh en considenng 

contributions of the traditional component of the diet to total energy intake. By the 

same cntena, of the three seasons assessed, spring was found to be the season 

of lowest tradltional food use in CL. This is not necessarily to say that spring would 

retain this status should an in-depth year-Iong study be conduct~d. It was 

expected that the limited access to aquatic food resources which occurs dunng 

spring break-up in CL was responsible for the diminished tradition al food 

consumption in this season. Surprisingly, market food consumption by CL women 

in the spring was not enhanced ta maintain energy intake. It is possible that CL 

women decreased their energy intake concomitant to a decrease in energy 

expenditure. Further research wou Id be required to verify or refute this possibility. 

Despite the depressed traditional food intake of CL women in the spring season, 

the total grams of traditional foods consumed remained higher th an that of FGH 

women. 

ln FGH, there was no clear differentiation between summer and spring with 

respect to grams of traditional food consumed or energy intake from traditional 

foods. This was despite variations in the types of traditional foods consumed in 

each season, as described below. Thus, for FGH women, there was no apparent 

season of "Iowest" tradition al food use for the three seasons assessed. Market 
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food consumption on the basis of both total energy ccnc;umption as weil as on 

total grams consumed remained virtually constant throughout the study seasons 

in bath communities. 

Seasonal variations also eXlsted ln the proportions of dlfferent tradltlonal 

food types (Le. mammal, tlsh, bird, berry) used as determlned by FFQ data, as 

weil as in the use of individual species wlthin these categones (FFQ and 24-Hr 

recall data). 

Despite the fact that traditional food consumption by CL women was 

consistently found to be higher than that of FGH women, women ln FGH reported 

consumlng a larger vanety of traditlonal foods (specles and parts), partlcularly ln 

the summer and spnng seasons. The reason for the low van et y of parts reported 

by CL wornen was unclear and not due to Interviewer dlfferences Since, wlthln a 

season, the s,lme Interviewers conducted the Interviews ln the two comrnunltles 

It is possible that the smaller sample slze ln CL together wlth the lower number of 

interview days contributed ta this difference. 

Fish was found to form a Vital part of the diet of CL women ln the summer, 

it constituted 60% of the traditional food consumed as detem11ned by FFQ The 

proportion of the diet composed of fish products fell ta approxlmately one thlrd ln 

the spring and one quarter ln the winter. Nevertheless, fish was the most Important 

food item on a total grams consumed basis in each season Further, flsh 

contributed the largest proportion of the dietary intake of energy, proteln, and 

vitamin A by CL wom,.m. Due to Its high level of consumptlon, flsh also contnbuted 

to the iron and zinc intake of the diets of CL women desplte low tissue 

concentration of these nutritionally important trace elements. 

ln contrast, while FGH women reported fish consumption ln each season, 

moose, caribou, and black scoter jother ducks appeared as the most Important 

food items on a total grams consumed basis in the summer, wlntei, and spnng 

respectively. The same foods contributed the maJority ot the dletary intake of 

energy, protein, iron, and zinc of FGH women. Rabbit was the most Important 

source of iron in the winter season. 
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ln general terms, the contribution of the traditional component of the diet 

ta the proteln, iron, and zinc inta~e of bath men and women was signrficantly 

greater than that fram the market food component, as predicted in hypothesis two. 

This was expected due ta the meat-based nature of the traditional component of 

the diet and was true for each season, as anticipated in hypothesis six with the 

exception of a non-significant difference in iran intake of FGH men in the summer 

and non-signlficant differences in the iron and zinc Intake of CL women in the 

spring. It was important to ascertain this, however, for the purpose of scientifically 

illustrating the extent of the nutritlonal benefits of traditional food use. Indeed, the 

protein Intakes of CL resldents were found ta be hlgher than those reported in the 

eXlsting hterature for any other Native Canadian group. 

ln contrast, while there was no significant dlfference in the contribution of 

tradltional and market foods ta the vitamin A Intake of CL adults in each season 

as speculated in hypotheses three and six, market foods were found to be 

significantly more important in each season to the intake of vitamin A by women 

and men in FGH than were tradition al foods. The well-known high Intra-individual 

variation in vitamin A intake may have precluded tindings of occasional high 

Intakes of vltamin A fram traditional foods su ch as caribou Iiver. 

On average, Hareskin women from bath FGH and CL had intakes in excess 

of theïr RNls for protein, iron, and zinc. This was anticipated in hypothesis four. As 

the protein is ot a high quality, and since the iran and zinc are both relatively 

bioavailable, absorption and utilization of these nutrients i.s expected ta be optimal. 

The calculated intakes of vitam in A, however, were such that less th an 50% 

of the RNI for vitamin A, on average, was attained by aider (;?:50 years) women 

fram both FGH and CL and younger (19-49 years) women trom CL. Once again, 

thls finding was predicted in hypothesis four. Younger women fram FGH attained 

an average of 60 ± 56% of the RNI for vitam in A. It is important ta point out that 

many non-adjacent days of observation are needed in arder ta obtain a reliab!e 

estimate of usual vitamin A intake. Increased sam pie size is not adequate 

compensation for a low number of replicates (Gibson, 1990). It must also be 
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considered that as the ANI is set above the requirement of most indivlduals, fallure 

to consume the ANI for a given nutrient can only lead to the conclusion thet 

intakes are less th an recommended (HWC, 1990). 

The concentration of nutnents and PCBs in tradltlonal food specles vaned 

with the preparation technique and the type of tissue analyzed The variation was 

largely attributable to mOlsture loss and posslbly to the oXldatlon or volatllizatlon 

of compounds su ch as vitam ln A and PCBs during preparation 

Although many gaps in the literature were found to eXlst regardlng the 

nutrient and PCB content of the traditional foods of the Hareskln, data regardlng 

the protein, iron, Zinc, and PCB content of tradltional foods were generally found 

to compare weil wlth eXlstlng data. Vitam ln A values for muskrat and mocse were 

lower th an those found in the literature The reason for the variation IS unknown 

although it may reflect dlfferences ln the method of analysls, possible vltamln A 

deterioration of the samples, or geographlcaljseasonal dlfferences ln the tissues 

analyzed. 

Polychlorinated biphenyls were found to be present ln every tradltlonal food 

analyzed, including berries. The levels in foods as consumed were generally below 

the relevant MRL except in the cases of beaver flesh, canbou and moose Ilver, 

moose flesh and ptarmigan flesh. Despite the high PCB levels of caribou liver on 

a lipid weight basis, its occasional consumption should not be problematic and 

would serve as a rich source of vitamin A. Notwlthstandlng its hpld-soluble nature, 

it was not possible to predict the presence of PCBs in glven tissues based on fat 

content, particularly in the case of beaver. Reasons for the relatlvely hlgh PCB 

levels in these tissues versus domesticated "equivalents" analyzed by Mes et al 

(1989) are unknown. In general terms, fish was the predominant dietary source of 

PCBs. 

Despite the relatively high average intake of traditional foods by adult men 

and women in FGH and CL, in the context of the fact that PCBs were one of the 

two most prominent organochlorine contaminants found in the traditlonal foods 

(the other being toxaphene), average PCB Intakes were still found to be below the 
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TOI as predicted by hypothesis five. The two individuals who had PCB intakes 

greater than the TOI (170% of the TOI) had recalls for other seasons which led to 

calculated PCB mtakes less th an the TOI. Thus, the usual PCB intake of these 

Indlviduals was probably less than the TOI As antlcipated ln hypothesis SIX, most 

of the population was found to consume less than 25% of the TOI in each season 

studled The summer Intake of PCBs by young (19-49 years) adult women was 

significantly hlgher th an that of t,",~ other seasons. This was probably due to an 

elevated flsh consumptlon dunng the summer season. At the mean level of 

consumptlon, PCB intake during this season was still only 5% of the TOI. 

Therefore, adults consumlng a variety of Dene foods at the average level of 

consumptlon are not at risk of exceeding the current TOI for PCBs. 

The welghts used ln the calculatiùns of the proportion of the TOI consumed 

were obtalned from the Hareskin population. These welghts were lowere on 

average th an those found for Indlan people by Nutrition Canada (HWC, 1980). 

Contrary to hypothesis six, level of traditlonal food use (Le. high, medium, 

or low) was not found ta predict nutrient or PCB intake. Numerous factors may 

have Influenced this finding induding the small sample size of each level of 

traditional food use group whlch may have contnbuted to a high level of vanability, 

and a potential lack of correlation between the family food frequency data and the 

corresponding single 24-Hr recall data. 

Ali research involving dietary assessment has inherent limitations. First of 

ail, there is no means by which to obtain "usual" intake data (Block, 1982). 

Compansons of FFQ and 24-Hr recall data can provide a general idea as to the 

reasonableness of the data, but a determination of the degree to which the data 

represents usual intake remains obscure. This is of particular concern for the 

calculation of vitamin A Intake. 

Used in conjunctlon with intake data, food composition data can provide 

only a rough estimation of the intake of a nutrient or contaminant since preparation 

techniques, storage conditions, and seasonal and biological variation, for example, 

can influence the nutrient and contaminant composition of food items. 
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Finally, comparison of nutrient intake data with stanG'ards IS fraught with 

difficulties since nutrient requirements vary among indivlduals Companson of PCB 

intake with the TOI is also tenuous since the TOI IS based on limlted animai data. 

Further, i~ is unknown what influence such factors as nutntlonal status. 

physiologlcal status, and the intake of other contamlnants may have on the 

vulnerability of a given individual to physlological disruption through tt-le Ingestion 

of PCBs. 

Hence, it must be understood that dietary assessment IS not intended to 

serve as a proxy for complete nutritional or toxic()logical assessment. The value 

of dietary assessment in the context of thls research Iles ln its ability to provlde 

general data on exposure to nutrients and/or contamlnants whlch can Indlcate 

directions for future effort. 

ln conclUSion, it IS Inescapable that PCBs were found ln the C'ontemporary 

food system of the Sahtu (Hareskin) Dene/Metls. However, the current levels of 

PCB intake did not indicate a risk on a population basls when Interpreted 

according to the accepted TOI. Further, the nutritional beneflts of tradltlonal food 

use as assessed in this research were obviously substantial. Thus, a balanced 

combination of market and traditional foods has the potential to be safe, nutntlous. 

practical, and satisfying. 

ln consideration of the high average level of meat and fish consumption by 

northern Native Canadians in comparison to that of the general Canadlan 

population, the development of locally relevant MRLs for PCBs in tradltlonal foods 

would seem reasonable. A better understanding of the PCB content of market 

foods consumed in the north would be beneficial. Further, ln vlew of the posslblllty 

of inadequate vitamln A intake by adult Hareskln women, PCB intakes should be 

monitored due to their ability to further compromise vitamin A status as noted ln 

section 2.3.5 of the literature review. A more definltive study on the usua! vltamln 

A intake of the Hareskin People, together with a functional or biochemical test of 

vitamin A status, should also be considered. 

More data are required to improve information gaps on the benefits and 
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risks of the contemporary Sahtu (Hareskin) Dene/Metis food system. Specifically, 

more food sampling would be helpful to precisely define age, sex, body part, and 

preparation technique differences in pee isomer levels in food species consumed. 

Data on contaminant/contaminant and contaminant/nutrient interactions are also 

needed. Long-term, community-specific intake studies would be beneficial in arder 

to better characterize usual pee and nutrient intakes over extended periods of 

time and at physiologica"y susceptible stages. Also, more data regarding the 

toxicity of various pee isomers would also be useful. 

An assessment of perceived risks would be useful such that any concerns 

regarding the safety of traditional food use can be dealt with. An acknowledgement 

of perceived risks is important since they may preclude an acceptance of the most 

confident assurances of the levels of "real" risk, particularly if there is an unequal 

distribution of burdens and benefits (Freudenburg, 1988). 

However unattainable zero-risk in food is, the fact remains that striving 

towards it is an important goal socially, physiologica"y and environmenta"y. 



1 194 

REFERENCES 

AI-Abdulaly, A., and Simpson, K., "Reversed-phase flash column chromatography 
for the determination of retinol in sorne foods", Journal of Micronutrient Analysis, 
5:161-169, 1989. 

Allen, J., "Response of the nonhuman primate to polychlorinated biphenyl 
. exposure", Federation Proceedings, 34:1675-1679, 1975. 

Allen, J., Carstens, L., and Barsotti, D., "Residual effects of short-term, low-Ievel 
exposure of nonhuman primates to polychlorinated biphenyls", Journal of 
Toxicology and Applied Pharmacology, 30:440-451, 1974. 

Anderson, G., Peterson, R., and Beaton, G., "Estimating nutrient deficiencies in a 
population trom dietary records: The use of probability anal1'sls", Nutrition 
Research, 2:409-415, 1982. 

A.O.A.C., Official Methods of Analysis, 14th ed., Association of Official Analytlcal 
Chemists, (Arlington, Va., 1984). 

Appavoo, O., Upids and Toxaphene in the Food System of the Sahtu (Hareskln) 
Oene-Metis, M.Sc. Thesis, McGill University, Montreal, 1990. 

Appavoo, O., Kubow, S., and Kuhnlein, H., "Lipid composition of indigenous foods 
eaten by the Sahtu (Hareskin) Dene-Metis of the Northwest Territones", Journal of 
Food Composition and An a I.Y.S§ , 4:108-119, 1991. 

Asch, M., "The Dene economy", in Watkins, M. (ed.), Oene Nation - The Colony 
Within, University of Toronto Press, (Toronto, 1977), pp. 47-61. 

Asch, M., Home and Native Land: Aboriginal Rights and the Canadian 
Constitution, Methuen Publications, (Toronto, 1984). 

Azais, V., Arand, M., Rauch, P., Schramm, H., Bellenand, P., Narbonne, J., 
Oesch., F., Pascal, G., and Robertson, L., liA time-course of vitamln A levels and 
drug metabolizing enzyme activities in rats following a single treatment with 
prototypic polychlorinated biphenyls and DDT", Toxicology, 44:341-354, 1987. 

Bach, J., "The multi-faceted zinc dependency of the immune system", tmmunology 
Today, 2:225-227, 1981. 



.... 
195 

Bali, G., Fat-Soluble Vitamin Assays in Food Analysis: A Comprehensive Review, 
Elsevier Applied Science Publishers, (New York, 1988). 

Bank, P., Cullum, M., Jensen, A., and Zile, M., "Effects of hexachlorobiphenyls on 
vitam in A homeostasis in the rat", Biochimica et Biophysica Acta, 990:306-312, 
1989. 

Barsotti, D., Marlar, A., and Allen, J., "Reproductive dysfunction in Rhesus 
monkeys exposed to low levels of polychlorinated biphenyls (Aroclor 1248), Food 
and Cosmetic Toxicology, 14:99-103, 1976. 

Beaton, G., "Uses and limits of the use of the Recommended Dietary Allowances 
for evaluating dietary intake data", American Journal of Clinical Nutrition, 41: 155-
164, 1985. 

Billson, J., "Social change, social problems, and the search for identity: Canada's 
northern Native peoples in transition", American Review of Canadian Studies, 
18(3):295-316, 1988. 

Block, G., "A review of the validation of dietary assessment methods", American 
Journal of Epidemiology, 115:492-505, 1982. 

Bone, A., Changes in Country Food Consumption: Report 3-85, Ottawa: 
Derartment of Indian Affairs, 1985. 

Brouwer, A., and van den Berg, J., "Binding of a metabolite of 3,4,3',4'­
tetrachlorobiphenyl to transthyretin reduces serum vitam in A transport by inhibiting 
the formation of the protein complex carrying both retinol and thyroxin", Toxicology 
and Applied Pharmacology, 85:301-312, 1986. 

Burt, J., "The effects of drying and smoking on the vitamin content of fish", in Burt, 
J.A. (ed.), Fish Smoking and Drying, Elsevier Science Publishers, Ltd., (New York, 
1988), p. 53-60. 

Cairns, T., Doose, G., Froberg, J., Jacobson, R., and Siegmund, E., "Analytical 
Chemistry of PCBs", in Waid, J.S. (ed.), PCBs and the Environment - Volume 1, 
CRC Press Inc. (Boca Raton, Florida, 1986), pp.1-46. 

Cousins, R., Dunn, M., Leinart, A., Yedinak., K., and DiSilvertro, R., "Co-ordinate 
regulations of zinc metabolism and metallothionein gene expression in rats", 
American Journal of Physiology, 251 (G, 1), 688-694, 1986. 



.. 196 

Cullum, M., and Zile, M., "Acute polybrominated biphenyl toxlcosis alters vitamin 
A homeostasis and enhances degradation of vitamin A", Toxicology and Applied 
Pharmacology, 81:177-181, 1985. 

DeLancey, O., "Trapping and the aboriginal economy", Information North, Wlnter:5-
11, 1985. 

deLeenheer, A., Nelis, H., Lambert, W., and Bauwens, R., "Chromatography of fat­
soluble vitamins in clinical chemistry", Journal of Chromatography, 429' 3-58, 1988 

Desai, L, and Lee, M., "Nutritional status of Canadian Indians: Blochemical studles 
at Upper Laird and Ross River, the Yukon Territories, Canadian Journal of Pu12l!.ç 
Health, 65:369-374, 1974. 

Dewailly, E., Nantel, A., Weber, J.P., and Meyer, F., "High levels of peBs ln breast 
milk of Inuit women trom Arctic Quebec", Bulletin of Environmental ContaminatIon 
and Toxicology, 43:641-646, 1989. 

Draper, H. The abonginal Esklmo diet in modern perspectIve, Amencan 
Anthropologist, 79:309-316, 1977. 

FAO/WHO/UNO (Food and Agriculture Organization/World Health 
Organization/United Nations University), Energy and Protein Requirements, Report 
of Joint FAO/WHO/UNO Expert Consultation, WHO Tech. Rep. Ser 724, Geneva 
World Health Organization, 1985. 

Farb, P., and Armelagos, G., Consuming Passions: The Anthropology of Eating, 
Washington Square Press, (New York, 1980). 

Farmer, F., Ho, L., and Neilson, H., "Analysis of meats eaten by humans or fed ta 
dogs in the Arctic", Journal of the Canadian Dietetic AssocIatIon, 39 '137 -141, 1971 

Farmer, F., and Neilson, H., "The caloric value of meats and fish of Ilorthern 
Canada", Journal of the Canadian Dietetic Association, 28:174-178, 1967. 

Fernandes-Costa, F., "Transition from a hunter-gatherer ta a settled lifestyle in the 
Kung San: Effect on iron, folate and vitamin 8-12 nutrition", American Journal of 
Clinical Nutrition, 40:1295-1303, 1984. 

Fein, G., Jacobson, J., Jacobson, S., Schwartz, P., and Dowler, J., "Prenatal 
exposure to polychlorinated biphenyls: Effects on birth size and gestational age", 
The Journal of Pediatrics, 105(2):315-320, 1984. 



197 

Flores, H., Ramalho, A., and Ribeiro, A., "Intrahepatic distribution of vitamin A in 
humans and rats", International Journal of Vitamin and Nutrition Research, 58:276-
280,1988. 

Forbes, W., and Thompson, M., "The quantitative evaluation of risks: 
Unresolved problems", Canadian Journal of Public Health, 80(4):282-294, 1989. 

Franco, P., MareUi, O., Canti, G., Ricci, L., Prandoni, N., and Nicolini, A., "Toxicity 
of Fenclor 42 in mice: Effects on immunocompetent ceUs", Toxicology, 54:207-218, 
1989. 

Freudenburg, W., "Perceived risk, real risk: Social science and the art of 
probabilistic risk assessment", Science, 24:44-49, 1988. 

Frisancho, A., "New standards of weight and body composition by frame size for 
United States males and females", American Journal of Clinical Nutrition, 40:808-
819, 1984. 

Fuller, G., and Hobson, W., "Effects of PCBs on reproduction in mammals", in 
Waid, J.S. (ed.), PCBs and the Environment - Volume Il, CRC Press Inc. (Boca 
Raton, Florida, 1986), pp.101-125. 

Gambie, W., "PCBs and the environ ment: Perturbations of biochemical sy5tems", 
in Waid, J.S. (ad.), PCB~ and the Environment - Volume Il, CRC Press Inc. (Boca 
Raton, Florida, 1986), pp.49-61. 

Gibson, R., "Sources of error and variability in dietary assessment methods: A 
review", Journal of the Canadian Oietetic Association, 48(3):150-155, 1987. 

Gibson, R., Principles of Nutritional Assessment, Oxford University Press, (Oxford, 
1990). 

Globe and Mail, The, "Effect of PCBs on the North still unknown: Ottawa silent 
after federal ~tudy found chemicals in food chain", (Toronto, September 6,1989), 
p.A8. 

Goddard, J., "Limbo country", Saturday Night, April:40-53, 1985. 

Golden, M., "Transport proteins as indices of protein status", American Journal of 
Clinical Nutrition, 35: 1159-1165, 1982. 

Goodman, O., "Vitamin A and retinoids in health and disease", New England 
Journal of Medicine, 310(16):1023-1031, 1984. 



.' 

198 

Grant, O., "Regulation of PCBs in Canada", in D'itri, F., Kamrin, M., (eds.), PCBs: 
Human and Environmental Hazards, Butterworth Publishers, (Boston, 1983) 

Green, O. and Green, M., "The food retailing structure of the Northwest Territories", 
Arctic, 40: 123-30, 1987. 

Griffiths, C., Yerbury, J. and Weafer, l., "Canadian Natives: Victims of S0CIO­
structural deprivation?", Human Organization, Vol.46 (3), FaU 1987. 

Gunderson, E., "FOA total diet study, April 1982-Apnl 1984: Dietary Intakes of 
pesticides, selected elements and other chemicals" Journal of the Association of 
Official Analytical Chemists, 71 (6): 1200-1209, 1988. 

Haas, J. and Harrison, G., "Nutntional anthropology and blologlcal adaptation", 
Annual Review of Anthropology, 6:69-101, 1977. 

Hallberg, L., and Rossander, L., "Improvement of Iron nutntlon ln developlng 
countries: comparison of adding meat, soy proteln, ascorblc acid, cltnc aCld, and 
ferrous sulphate on iron absorption from a simple Latin Amencan-type of meal, 
American Journal of Clinical Nutrition, 39:557-583, 1984 

Hamdy, M. and Gooch, J., "Uptake, retention, biodegradation, and depuration of 
PCBs by organisms", in Waid, J.S. (ed.), PCBs and the Environment - Volume Il, 
CRC Press Inc. (Boca Raton, Florida, 1986), pp.63-88. 

Hanks, C. and Winter, B., "The tradition al fishery on Deh Cho' An ethnohlstonc 
and archaeological perspective", Arctic, 44(1):47-56, 1991 

Hankins, J., "Dietary methods for estimating vitamin A and carotene intakes ln 
epidemiological studies of cancer", Journal of the Canadian Dietetic Association, 
48(4}:219-224, 1987. 

Hara, 1., "Health status and PCBs in blood of workers exposed to peBs and of 
their children", Environmental Health Perspectives, 59:85-90, 1985. 

Harris, A., "Nomenclature and formulas", in Sebre", W., Harris, A., The Vitamlr:§...: 
Chemistry, Physiology, Pattlology, Methods, Second Edition, Volume 1 , Academic 

Press, (New York, 1967). 

Harris, M., "The 100,OOOyear hunt", The Sciences, JanuaryjFebruary: 22-32,1986. 

Health and Welfare Canada, Nutrition Canada Food Consumption Patterns ReRort, 
Ottawa, Bureau of Nutritional Sciences, 1977. 

• 



199 

Health and Welfare Canada, Nutrition Canada Indian Survey, Ottawa, Bureau of 
Nutritional Sciences, 1975. 

Health and Welfare Canada. Nutrition Canada Anthropometry Report, Ottawa, 
Bureau of Nutritional Sciences, 1980. 

Health and Welfare Canada, Recommended Nutrient Intakes for Canadians, 
Ottawa, Bureau of Nutritional Sciences, 1983. 

Health and Welfare Canada, Native Foods and Nutrition, Ottawa, Medical Services 
Branch, 1985. 

Health and Welfare Canada, Nutrient Values of Sorne Common Foods, Ottawa, 
Bureau of Nutritional Sciences" 1988a. 

Health and Welfare Canada, Health Protection and Food Laws, Ottawa, Bureau of 
Nutritional Sciences, 1988b. 

Health and Welfare Canada, .Nutrition Recommendations - The Report of the 
Scientific Review Committee, Ottawa, Bureau of Nutritional SCiences, 1990. 

Hedican, E.J., The Ogoki River Guides: Emergent Leadership Among the Northern 
Ojibw8, Wllfred Laurier University Press, (Waterloo, 1986). 

Henkins, A., "Zinc in taste function: A critical review", Biological Trace Element 
Research, 6:263-280, 1984. 

Herrin, M. and Gussow, J., "Designing a sustainable regional diet", Journal of 
Nutrition Education, 21 (6), 270-275, 1989. 

Hicks, S. and Wallwork, J., "Effect of dietary zinc deficiency on protein synthesis 
in cell-free systems isolated from rat liver" , Journal of Nutrition, 117: 1234-1240, 
1987. 

Holmes, D. and Barnaby, J., Dehcho: Mom We've Been Discoveredl, Dene 
Culturallnstitute, (Y~lIowknife, 1989). 

Hotter, J., Ruedy, J., and Verdier, P., "Nutritional status of Ouebec Indians", The 
American Journal of Clinical Nutrition, 34:2784-2789, 1981. 

Hoppner, K., McLaughlan, M., Shah, B., Thompson, J.N., Beare-Rogers, J., 
Ellestad-Sayed, J., and Schaefer, O., "Nutrient levels of sorne foods of Eskimos 
tram Arctic Bay, N.W.T., Canada, Journal of the American Dietetic Association, 
73:157-261,1978. 



200 

Hsu, S., "Discovery and epidemiology of PCB poisomng in Taiwan: A four-year 
follow-up", Environmental Health Perspectives, 59'5-10, 1985 

Hultkrantz, A., "The Hare Indians: Notes on their traditional culture and religion", 
Ethnos, 38:113-152, 1973. 

Hunter, A., Alice Hunter's North Country Cookbook, Outcrop Ud., (Yellowknife, 
1986). 

Institute of Food Technologists, "The risk/benefit concept as applied to food", 
Food Technology, 32(3):51-56, 1988. 

I.R.R.C., Inuvialuit Harvest Study Calendar, Joint Secretariat Inuvlaluit Renewable 
Resources Committee, 1988. 

Kakfvvi, S., "Our land, our life: The role of the subsistence economy ln the native 
culture", Information North, Wlnter: 1-13, 1985. 

Kashimoto, T. and Mlyata, H., "Differences between Yusho and other klnds of 
poisoning involving only PCBs", in Waid, J.S. (ed.), PCBs and the Envlronment -
Volume III, CRC Press Inc. (Boca Raton, Florida, 1987), pp 1-26 

Kimber, R., Rudzki, Z., and Blunden, R., "Clinching the diagnosls: 1 Iron deflclency 
and iron overload: serum ferritin and serum iron ln cllnlcal medlclne", Pathology, 
15:497-503, 1983. 

Kuhnlein, H.V., "Traditional and contemporary Nuxalk foods", Ecology of Food and 
Nutrition, 789-806, 1984. 

Kuhnlein, H.V., "Food sam pie collection for nLJtrient analyses ln ethnoblologlcal 
studies", Journal of Ethnobiology, 6:19-25, 1986. 

Kuhnlein, H.V., "Factors influencing use of traditional foods among the Nuxalk 
people", Journal of the Canadian Oietetic Association, 50:102-106, 1989a. 

Kuhnlein, H.V., Nutritional and Toxicological Components of Inuit Diets in 
Sroughton Island. Northwest Territories, Contract Report, Dept. of Health, 
Northwest Territories, 1989b. 

Kuhnlein, H.V., "Nutrition of the Inuit: A brief overview", Arctic Medical Research, 
in press. 

Kuhnlein, H.V. and Kinloch, D., "PCS's and nutrients in Baffin Island Inuit foods 
and diets", Arctic Medical Research, 47 Suppl. 1: 155-158, 1988. 



\" , 

r 

201 

Latunde-Dada, G. and Neale, R., "Review: Availability of iron from foods" Journal 
of Food Technology, 21 :255-268, 1986. 

Lauber, J., "Disposai and destruction ofwaste PCBs", in Waid, J.S.(ed.), PCBs and 
the Environment - Volume III, CRC Press Inc. (Boca Raton, Florida, 1987), pp.83-
151. 

Lawn, A., Harris, J., and Johnson, S., "Sorne aspects of the use of high­
performance hquid chromatography for the determination of vitamin A in animal 
feeding stuffs", Journal of the Science of Food and Agriculture, 34:1039-1046, 
1983. 

Leco Corporation, FP428 Nitrogen Determinator System 601-700-300, St. Joseph 
MI,1989. 

Levin, E., Schantz, S., and Bowman, A., "Delayed spatial alternatlon deficits 
resulting fram pennatal peB exposure in monkeys", Archives of Toxicology, 
62'267-273, 1988. 

Linder, M. (ed.), Nutritional Biochemistry and Metabolism wlth Clinical Applications, 
Elsevier Science Publishing Company Inc., (New York, 1985). 

Lockhart, W., Metner, O., Murray, O., Danell, A., Billeck, B., Baron, C., Muir, O., 
and Chang-Kue, K., Second Cumulative Data Report of Studies to Determine 
Whether the Condition of Fish from the Lower Mackenzie River is Related to 
Hydrocarbon Exposuœ, Manitoba, Freshwater Institute, Department of Fisheries 
and Oceans, 1987. 

Lockhart, W., Metner, O., Murray, O., Oanell, A., Billeck, B., Baron, C., Muir, O., 
and Chang-Kue, K., Studies to Determine Whether the Condition of Fish from the 
Lower Mackenzie River is Related to Hydrocarbon Exposure, Environmental 
Studies Report, Indian and Norther Affairs, Ottawa, 1989. 

Lutra Associates, Survey of Fish Users ln and Near the Mackenzie River 
Watersheds, Volume 1, Yellowknife, NWT, 1989. 

Mackey, M. and Moore-Orr, R., "The seasonal nutrient density of country food 
harvested in Makkovik, Labrador, Arctic, 41 :105-108, 1988. 

Mann, G., Scott, E., Hursh, L., Helier, C., Youmans, J., Consolzio, F., Bridgeforth, 
E., Russell, A., and Silverman, M., "The health and nutritional status of Alaskan 
Eskimos, American Journal of Clinical Nutrition, 11 :31-76, 1962. 

~-------------------



-

202 

Maracle, B., "Breaking trail", Information North, Winter:2-5, 1985. 

Matsumoto, H., Murakama, Y., Kuwabara, K, Tanaka, R., and Kashlmoto, T, 
"Average daily intake of pesticides and polychlorinated biphenyls in total diet 
samples in Osaka, .Japan", Bulletin of Environmental Contamination and 
Toxicology, 38:954-958, 1987. 

McLaren, D., "Effects of vitamin A deficiency ln man", in Sebrell, W , Harris, R., The 
Vitamins - Chemistry. Physiology, Pathology. Methods, Second Edition, Volume 
.1, Academic Press, (New York, 1967). 

McLaren, D., "Requirements of vltamin A in man", in Sebrell, W., Harris, R., The 
Vitamins - Chemistry. Physiology. Pathology. Method$. Second Edition, Volume 
.1, Academic Press, (New York, 1967). 

McQuaker, N., Kluckner, P., and Chang, G., "Calibration of an inductlvely cou pied 
plasma-atomlc emisslon spectrometer for the analysls of envlronmental matenals", 
Analytical Chemistry, 51 (7)'888-895, 1979 

McQuaker, N., Brown, O., and Kluckner, P., "Digestion of environ mental matenals 
for analysis by inductively coupled plasma-atomic emlSSlon spectrometry", 
Analytical Chemistry, 51 (7):1082-1084, 1979. 

Mejia, L., "Vitamin A deficiency as a factor ln nutntlonal anemla" International 
Journal of Vitamin and Nutrition Research, Suppl. 27:75-84, 1985. 

Mes, J, "PCBs in human populations", in Wald, J.S. (ed.), PCBs and the 
Environment - Volume III, CRC Press Inc. (Boca R:aLon, Fion da, 1987), pp.39-61 

Mes, J., Newsome, W., and Conacher, H., "DetJrminants of some speciflc Isomers 
of polychlorinated biphenyl congeners In-fatty ~cid foods of the Canadlan dlet", 
Food Additives and Contaminants, 6(3):365-375 1989. 

Messer, E., "Anthropologlcal perspective~ \..'~ Jlet", Annual Revlew of 
Anthropology, 13:205-249, 1984. 

Mio, T. and Sumino, K., "Mechanism of biosynthesis of methylsulfones from PCBs 
and related compounds", Environmental Health Perspectives, 59'129-135, 1985. 

Monsen, E., Hallberg, l., Layrisse, M., Hegsted, D., Cook, J, Mertz, W , and 
Finch, C., "Estimation of available dietary iron, American Journal of C~ 
Nutrition, 31 :134-141, 1978. 

1 

J 



, 
"" 

;! 
<\ 

203 

Moore, T., "Effects of vitam in A deficiency in animais", in Sebrell, W., Harris, R., 
The Vitamins - Chemistry, Physiology. Pathology, Methods, Second Edition, 
Volume 1, Academic Press, (New York, 1967). 

Morris, M W., "Great Bear Lake Indians: A historical demography and human 
ecology - Part Il: European influences", Musk-Ox, 12:58-80, 1973. 

Muir, B.l., Health Status of Canadian Indians and Inuit - Update 1987, Health and 
Welfare Canada, 1988. 

Muir, D., et aL, "Arctic marine ecosystem contamination", Science of the Total 
Environment, in press. 

Muir, D., Rosenburg, B., and Ford, C., "Analysis of dietary samples fram Fort 
Good Hope (N.W.T.) for toxaphene, PCBs and other organochlorine 
contaminants", Unpublished Report, Department of Fishenes and Oceans, 
(Winnipeg, 1983) 

MUlr, D, Norstrom, R., and Simon, M., "Organochlonne contamlnants ln Arctlc 
marine food chains: Accumulation of specific polychlorinated blphenyls and 
chlordane-related compounds", Environmental Science and Technology, 
22(9):1071-1079, 1988. 

Muir, D., Ford, C., Grift, N., Metner, D., and Lockhart, W., "Geographic variation 
of chlorinated hydrocarbons in Burbot (Lota Iota) from remote lakes and rivers in 
Canada", Archives of Environmental Contamination and Toxicology, 19:530-542, 
1990. 

Muller-Wille, l., "Caribou never die! Modern caribou hunting economy of the Dene 
(Chipewyan) of Fond du Lac, Saskatchewan and N.W.T.", Musk-Ox, 14:7-19, 1974. 

National Institute of Nutrition, "Nutritional aspects of fish consumption in Canada" 
N.I.N. Review, 6 (1):1-4, 1991. 

National Research Council, Nutrient Adeguacy: Assessment Using Food 
Consumption Surveys, National Academy Press, Washington, D.C., 1986. 

Nettleton, J., Seafood Nutrition: Facts. Issues. and Marketing of Nutrition in Fish 
and Shellfish, Os prey Books, New York, 1985. 

Nwr, NWT Data Book, Outcrop Publications, Yellowknife, 1986/87. 

O'Neil, J., "Colonial stress in the Arctic: An ethnography of young adults 
changing", in Janes, C.R. et al (eds.). Anthropology and Epidemiology, D. Reidel 
Publishing Company, 1986, pp. 249-274. 



r 
1 

204 

Oner, G., Bhaumick, B., and Baia, R., "Effect of zinc deflciency on serum 
somatomedin levels and skeletal growth in young rats", EndocnnolQgy, 114 '1860-
1865, 1984. 

Opstvedt, J., "Influence of drying and smoking on proteln quahty", ln Burt, J.R 
(ed.), Fish Smoking and Drying, Elsevier Science Publlshers, Ltd., (New York, 
1988), p. 23-40. 

Parkinson, C. and Gal, 1., "Factors affecting the laboratory management of human 
serum and !lver for vitamin A analysls", Clinlcal Chemlstry Acta, 4083-90, 1972 

Parrish, D., Moffitt, R, and Thompson, J.N., "Vltamin A", ln Augustin, J , Klein, B , 
Becker, D., Venugopal, P., (eds.), Methods of Vitamin Assay - Fourth Edition, John 
Wiley and Sons, Inc., (New York, 1985) 

Peakall, D.B., "PCBs: Accumulation and effects on blrds", in Wald, J.S. (ed ), PCBs 
and the Envlronment - Volume Il, CRC Press Inc. (Boca Raton, Flonda, 1986). 
pp.31-47 

Phillips, D., Pirkle, J., Surse, V., Sernert, J., Henderson, O., and Needham, L. 
"Chlorinated hydrocarbon levels in human serum: effects of fastlng and feedlng", 
Archives of Environmental Contamination and Toxlcology, 18:495-500, 1989 

Porsild, A. and COdy, W.,(eds.), Vascular Plants of Continental Northwest 
Territories. Canada, National Museum of Natural Sciences, Ottawa, 1980 

Prasad, A., Maile, A., Fand, Z., Schulert, A., and Sanstead, ~., "Zinc metabollsm 
in patients with the syndrome of iron deficiency anemia, hypogonadlsm and 
dwarfism", Journal of Laboratory and Clinical Medicine, 61 537-549, 1963. 

Raymond, D., C'rury, D., and Szabadka, R, "Culture, Food and Change' The InUit", 
Unpublished Report, McGili University (Montreal, 1985). 

Ritenbaugh, C., Goodby, C., Feldman, C., and Szathmary, E., "Dletary 
acculturation among the Dogrib Indians of the Northwest Territories", ln 
preparation. 

Roels, O., "Biochemical Systems", in Sebrell, W., Harris, R, The Vitamins -
Chemistry. Physiology. Pathology. Methods. Second Edition. Volume 1, Academie 
Press, (New York, 1967). 

Roels, O., "Vitamin A: Occurrences in food", in Sebrell, W., Harris, R., The Vltamlns 
- Chemistry. Physiology. Pathology. Methods. Second Edition. Volume 1, 
Academie Press, (New York, 1967). 



205 

Rushforth, S., "Country Food", in Watkins, M. (ed.), 'pene Nation - The Colony 
Within, University of Toronto Press, (Toronto, 1977), pp. 32-46. 

Sabry, J., The Raie of Red Meats in the Nutntion of Canadlans, National Institute 
of Nutrition, (Ottawa, 1988). 

Sate, S., "Polychlorinated biphenyls (PCBs): mutagenicity and carcinogenicity", 
Mutation Research, 220:31-42, 1989. 

Sandstrom, B., Almgren, A., Klvisto, B., and Cederblad, A., "Effects of protein level 
and proteln source on zinc absorption in humans", Journal of Nutrition, 119:48-53, 
1989. 

Sanjur, D., "The dietary survey as a research tool", in Sanjur D. (ed.), Social and 
Cultural Perspectives ln Nutntion, Prentice-Hall (New Jersey, 1982). 

SAS Instltute Inc , SAS/STAT Guide for Personal Computprs, NC: SAS Institute 
Inc., 1989. 

Savishlnsky, J. and Hara, H., "Hare", in Helm, J. (ed.), Handbook of North 
Amencan Indlans' Subarctic, Volume6, Smithsonian Institute, (Washington, 1984), 
pp.314-325. 

Sawhney, B., "Chemlstry and properties of PCBs in relation to environmental 
effects" , in Waid, J.S. (ed.).PCBs and the Environment -Volume 1, CRC Press Inc. 
(Boca Raton, Florida, 1986), pp.47-64. 

Schaefer, O., "Changing dietary patterns in the Canadian North: Health, social, and 
economic consequences", Journal of the Canadian Dietetic Association, 8(1):17-
25, 1977. 

Schaefer, O. and Steckle, J., Dletary habits and nutritional base of Native 
populations of the Northwest Terntones, Yellowknife, Department of Information, 
Government of the Northwest Territories, 1980. 

Schweiter, O. and Isler, O., "Chemistry", in Sebrell, W., Harris, R., The Vitamins -
Chemistry. Physiology. Pathology. Methods. Second Edition. Volume 1, Academie 
Press, (New York, 1967). 

Scott, H.D., "What is risk?", Journal of Environmental Health, 50(5):266-267, 1988. 

Sevenhuysen, G. and Bogert-O'Brien, L. , "Nutrient intake of women and school 
children in Northern Manitoba Native communities, Journal and the Canadian 
Dietetic Association, 48:49-93, 1987. 



206 

Shaw, G. and Connell, O., "Factors controlling bioaccumulatlon of PCBs", in Waid, 
J.S. (ed.).PCBs and the Environment - Volume 1, CRC Press Inc. (Boea Raton, 
Florida, 1986a), pp.121-134. 

Shaw, G. and Connell, O., "Factors controlling bioaccumulatlon ln food ehalns", ln 
Waid, J.S. (ed.).PCBs and the Environment - Volume 1, CRC Press Ine. (Boea 
Raton, Florida, 1986b), pp.135-142. 

Singer, R., "Methodology of forensie neurotoxicity evaluation: PCB Case", 
Toxieology, 49:403-408, 1988. 

Smith, A. and Brown, O., "Polyehlorinated biphenyls ln the workplaee", ln Waid, 
J.S. (ed.), PCBs and the Environment - Volume III, CRC Press Ine. (Boea Raton, 
Florida, 1987), pp.63-82. 

Smith, J., 'Economie uncertainty in an "original affluent society'" Canbou and 
caribou eater Chipewyan adaptive strategies " Aretic Anthropology, 15 (1) 68-88, 
1978. 

Smith, S., Value and Compensation: Subslstence Production ln the Dene 
Economy, Unpublished M.A. thesis, University of Alberta, 1986. 

Smith, S., Levy, N., and Hayes, C., "Impaired Immunlty ln vitamln A-deficlent mice", 
Journal of Nutrition, 117:857-865, 1987. 

Solomons, N., "Biological availability of zinc ln humans", Amencan Journal of 
Clinieal Nutrition, 35:1048-1075, 1982. 

Sommer, A., "New imperatives for an old vitamin (A)", Journal of Nutrition, 119:96-
100, 1989. 

Sommer, A., Katz, J., and Tarwotjo, L, "lncreased risk of resplratory disease and 
diarrhea in children with pre-existing mild vitamin A defieiencles", Amencan Journal 
of Clinieal Nutrition, 40:1090-1095, 1984. 

Speth, J. and Spielmann, K., "Energy source, protein metabollsm, and hunter­
gatherer subsistence strategies", Journal of Anthropology and Archaeology, 2'1-31, 
1983. 

Stephansson, V. (1944), in Speth, J., Spielmann, K., "Energy source, proteln 
metabolism, and hunter-gatherer subsistence strategies", Journal of Anthropology 
and Arehaeology, 2:1-31,1983. 



207 

Stout, V.F., "What is happening to PCBs? Elements of environmental monitoring 
as iIIustrated by an analysis of PCB trends in terrestrial and aquatic organisms", 
in Waid, J.S. (ed.),PCBs and the Environment - Volume 1, CRC Press Inc. (Boca 
Raton, Florida, 1986), pp.163-206. 

Szathmary, E., "Human biology of the Arctic", in Sturtevant, W. (ed.), Handbook 
of North American Indians: Volume 5 - Arctic, Smithsonian Institute, (Washington 
OC, 1978), p.64-71. 

Szathmary, E. and Holt, N., "Hyperglycemia in Dogrib Indians of the Northwest 
Territories, Canada: Association with age and a centripetal distribution of body fat", 
Human Biology, 55:493-515, 1983. 

Takagi, Y., Aburada, S., Otake, T., and Ikegami, N., "Effect of dam's accumulated 
tissue peBs on mouse filial T-cell population and T-cell subpopulations", Bulletin 
of Environmental Contamination and Toxicology, 42:443-450, 1989. 

Tanabe, S. and Tatsukawa, R., "Distribution, behavlour, and load of PCBs in the 
oceans", in Waid, J.S. (ed.), peBs and the Environment - Volume 1, CRe Press 
Inc. (Boca Raton, Flonda, 1986), pp.143-162. 

Taylor, P., Lawrence, C., Hwang, H., and Paulson, A., "Polychlorinated biphenyls: 
influence on birthweight and gestation", American Journal of Public Health, 
74(10):1153-1154, 1984. 

Thomann, R., Connolly, J., and Thomas, N., "The Great Lakes ecosystem -
modelling of the fate of peBs", in Waid, J.S. (ed.), PCBs and the Environment -
Volume III, CRC Press Inc. (Boca Raton, Florida, 1987), pp.153-180. 

Thompson, J.N., "Problems of official methods and new techniques for analysis of 
foods and feeds for vitamin A", Journal of the Association of Official Analytical 
Chemists, 69:727-738, 1986. 

Thompson, J.N., and Duval, S., "Determination of vitamin A in milk and infant 
formula by HPLC", Health and Welfare Canada (Nutrition Research Division), 1989. 

Thompson, J.N., Erdody, P., "Destruction by light of vitamin A added to milk", 
Journal of the Canadian Institute of Food Science and Technology, 7:157-158, 
1974. 

Thouez, J., Rannou, A., and Foggin, P., ''The other face of development: Native 
population, health status and indicators of malnutrition - the case of the Cree and 
Inuit of Northern Quebec", Social Science in Medicine, 29(8):965-974, 1989. 



208 

Tiernan, T., Taylor, M., Garrett, J., Van Ness, G., Solch, J., Wagel, D., Ferguson, 
G., and Schecter, A., "Sources and fate of polychlorinated dibenzodioxins, 
dibenzofurans and related compaunds in human environments", Environmental 
Health Perspectives, 59:145-158, 1985. 

Trizio, D., Basketter, D., Batham, P., Graepel, P., Lambre, C., Magda, S., Pal, T., 
Riley, A., Ronneberger, H., Van Sittert, N., and Bontlnck, W., "Identification of 
immunotoxic effects of chemical and assessment of their relevance to man", .EQQQ 
Chemistry and Toxicology, 26:527-539, 1988. 

Trotter, W., Corneliussen, P., laski, A., and Vannelli, J., "Levels of polychlonnated 
biphenyls and pesticides in bluefish before and after cooking", Journal of th~ 
Association of Official Analytical Chemists, 72(3):501-503, 1989. 

Tuormaa, T., "A brief review of the Immune system and its function in relation to' 
PVFS, non-antibody mediated allergy, autoimmunlty and immune deflciency", 
Nutrition and Health, 6(1):37-52, 1988. 

Udvardy, M. (ed.) The Audubon Society Field Guide to North Amencan Blrds, 
Alfred A. Knopf, Inc., New York, 1985. 

Usher, P., "Evaluating country food in the northern Native economy", Arctic, 
29(2):105-119, 1976. 

Valberg, L., Birkett, N., Haist, J., Zamecnik, J., and Pelletier, O., "Evaluation of the 
body iron status of Native Canadians", Canadian Medical Association Journal, 
120:?8S-289, 1979. 

Vert'ier, P., Eat·Jn, R., and Cooper, B., "A study of the nutritional status of an Inuit 
population in the Canadian High Arctic, Part 1: Biochemical evaluation, Canadian 
Journal of Public Health, 78:229-235, 1987a. 

Verdier, P., Eaton, R., and Cooper, B., "A study of the nutritional status of an Inuit 
population in the Canadian High Arctic, Part Il: Sorne dietary sources of vitamln A 
and C, Canadian Journal of Public Health, 78:236-239, 1987b. 

Wagemann, R. and Muir, D., Concentration of Heavy Metals and Organochlonnes 
in Marine Mammals of Northern Waters: Overview and Evaluation, Canadian 
Technical Reports of Fisheries and Aquatic Sciences, Report No. 1279, 1984. 

Walker', M., Harvesting the Northern Wild, Outcrop Publications, (Yellowknife, 
1984). 



( 

( 

( 

209 

Watt, B. and Merrill, A., Composition of Foods: Raw. processed. prepared, U.S. 
Department of Agriculture, Agricultural Handbook 8, (Washington, D.C., 1975). 

Wein, E, Nutrient Intakes and Use of Country Foods by Native Canadians near 
Wood Buffalo National Park, PhD Thesis, University of Guelph, 1989. 

Wein, E. and Sabry, J., "Use of country foods by Native Canadians in the Taiga" 
Arctic Medical Research, 47:134-138, 1988. 

Wein, E, Sabry, J., and Evers, F., "Food health beliefs and preferences of northern 
Native Canadians", Ecology of Food and Nutrition, 23:177-188, 1989. 

Wein: E, Sabry, J., and Evers, F., "Nutrient intakes of Native Canadians near 
Wood Buffalo National Park", Nutrition Research, 11 :5-13, 1991. 

Wooding, F., Wild Mammals of Canada, McGraw-Hili Ryerson Ltd., (Toronto, 
1982). 

Wong, M., Chemical Residues in Fish and WilrJlife Species Harvested ln Northern 
Canada, Environmental Studies program, Indian and Northern Affairs, 1985. 

Woollard, D. and Indyk, H., "The HPLC analysis of vitamin A isomers in dairy 
products and their significance in biopotency estimations", Journal of Micronutrient 
Analysis, 2:125-146, 1986. 

Wren, C., Hunter, D., Leatherland, J., and Stokes, P., "The effects of 
polychlorinated biphenyls and methylmercury, singly and in combination on mink. 
Il: reproduction and kit development", Archives of Environmental Contamination 
and Toxicology", 16:449-454, 1987. 

Yesner, D., "Moose hunters of the boreal forest: A re-examination of subsistence 
patterns in the western subarctic", Arctic, 42(2):97-108, 1989. 

Young, T.K., Health Care and Cultural Change: The Indian Experience in the 
Central Subarctic, University of Toronto Press, (Toronto, 1988). 

Zila, M. and Malford, M., "The function of vitamin A: current concepts", 
Proceedings of the Society for Experimental Biol ogy and Medicine. 172:139-152, 
1983. 

" '1 



l 

-. .:::: 

9022Flal 
9022Fla3 
807F1!.1 
807Fla2 
807F2a2 
807Fla3 
807F2al 
307Flal 
807F2a3 
807Flh2 
9007Flbl 
812Fla2 
'312F23.:-2 
813Flal 
9013Flal 
:: l SFl.al 
,::) Co ~ )F 1 'l :) 

3()îF~'l.~ 

·30')Fla2 
809F2al 
809Flal 
809Flb2 
809F2b2 
809F2bl 
809Flbl 
9009Fl :il 
9009F2al 
9009F3al 
9009F3xl 
821Fla2 
821F2a2 
821F2a3 
821Fla3 
821F1al 
821F2al 
803Fla2 
803F2a2 
803F2al 
803F1al 
803F3a3 
803F2a3 
803Fla'3 
820Clal 
814Flal 
9014Flal 

Food Sample Harvest Date and Source" 
------ ------------------------ ------

NO 

88 
89 
36 
34 
35 
37 
35 
H 
56 
'36 
90 
60 
61 
H 
,) 5 

18 ., , 
, -
~ 4 
t '~ 
47 
48 
47 
49 
50 
50 
49 
35 
86 
87 
87 
51 
52 
53 
51 
51 
52 
17 
18 
16 
15 
68 
20 
19 
43 
62 
96 

SPErTES 

Bear 
Bt"ar 
Beavt?t 
Beaver 
Beaver 
Beaver 
Beaver 
Beav.,.,r 
Beaver 
Beaver 
Beaver 
B13.ck Scoter 
B1 ack SÇOUH 
B l ackb~ r ry 
Blackb~rlY 
Blueberry 
I;dlirltia '''}fJI) J..:Jo 

,_: '1. n "1' 1 "1 :! ,J,) - ,~ 

1:3.1:) b')\1 - B 
Cai:lbùll-B 
C<3.ribou-B 
Caribou-B 
Caribou-B 
C.:it'lbou-B 
Caribol1-B 
Caribou-B 
Cat'lbou-B 
Caribou-B 
Caribou-B 
Caribou-B 
Caribou-W 
Caribou-W 
Caribou-W 
Caribou-W 
Carlbou-W 
Caribou-W 
Ciseo 
Ciseo 
Ciseo 
Ciseo 
Ciseo 
Ci seo 
Ciseo 
Cloudberry 
Cranberry 
Cranberry 

PART 

f lesh 
f l.,.,:::;h 
fE'ét 
f lesh 
f lesh 
f l esh 
flesh 
f l e::;h 
f lesh 
ta.i l 
liver 
flesh 
E l,~s h 
bprty 
b':>lty 
ben y 
f 1.- j il 
~ l ,. -,I! 
El·~~h 
E l ~sh 
El e:3h 
flesh 
livet' 
l t V~ l~ 

liver 
liver 
f l·~.Jh 
f l'?.3h 
f lesh 
flesh 
f l e:3h 
f lesh 
f lesh 
f l esh 
flesh 
f lesh 
f lesh 
f lesh 
f lesh 
f lesh 
flesh 
f lesh 
fI esh 
berry 
berry 
berry 

raw 
::i1noked 
1)3, k .... d 
baked 
baked 
ciry 
trtw 
l.~ w 
srnk/dlY 
bakt>d 
raw 
baked 
bakt?cl 
r<3.W 

rlW 
t .,w 
:; Til J: " ·11 ! 
-tl';, . II 

: ,1-, 1 
1) 3.1:, .. ! 
raw 
raw 
b"k",d 
hi J.: ".-1 
raw 
raw 
i li.) 

raw 
raw 
raw 
bak~d 
bak",d 
dr l~d 
d r l '7rl 
raw 
raw 
baked 
baked 
raw 
raw 
smk/dry 
smk/dry 
smk/dry 
raw 
raw 
raw 

13-,lun-90 
15 11 u \ ,-,(\ 
15 j 1 al,: ,3 
1':. -,)10\-S3 

15 -.Jl01,88 
15 -.Jlln 8~? 

1:1 -.l\Ul rR 
1 r, -110\ 

:.0 AI ~_, n:~ 

15-.JI0\ sn 
13 -.J\O\ 90 
1:. -Nt lV ":' 

11 ." (l J 

l - -.: 1] 1 
, 1 • 

':1::) ~l,.' , 
17 -Nov -}j8 
l C:. !'I1.\ ' '" 
i~, fi. J J 

15-NcN -88 
15 -N eN '18 
IjS .1 e il 1 e( J 

0-\ JIlU )1) 

02 -ALq-90 
02 -A '-V'J - gO 
17 -rrov-p}3 

26 -tI,JV ~l8 

15 NU'J 88 
17 -NIN 88 
17 NIN -H3 
26 -{II cv :,8 
16-,hù -88 
16-Jul -R8 
16 -.JuI-88 
16 -Jul -88 
Ol-.hù -88 
12 -{l. Lq -(38 
12 -ALq -88 
24-Jul-88 
15~ep-88 

15-Au:] -90 

cont. 
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r 

-~ 

900SFlbl 94 
805F6y2 75 
805C2y2 70 
805F3y2 77 
80SF4y2 73 
80SFly2 71 
805Cly2 69 
805F~y2 72 
805F5y2 74 
80SClyl 69 
80SF4yl 73 
805F1yl 71 
'305F5yl 74 
305F2yl 72 
805~~yl 70 
805f'3yl 77 
~)I'lSFI)yl 75 
:;~:21.J1 4~ 

31 .) 1: ~ ~ 2 i '3 
~ l ,) F' l a 2 4 4 
8l0Fla3 46 
810Fla1 29 
810F4a1 45 
810F2al 30 
8l0F3al 44 
810Flb2 44 
810F2b2 46 
8l0F3b2 46 
810Flbl 31 
810F2bl 44 
810Flc2 44 
8l0Flel 44 
90 lOFlal 79 
90l0F2al 80 
90l0F3al 81 
90l0F4al 82 
808F2al 33 
808Flal 32 
804C2a2 24 
804Cla2 23 
804F2a2 22 
804Fla2 21 
804C2al 24 
804Cla1 23 
804F2a1 22 

Food Sample Harvest Date and Soure~ 

SPEn ES 

Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
Loche 
L<1che 
M,),):; '-:' 

M')I)":; :: 

MOl)se 
Moose 
Moose 
Moose 
Mùose 
Moose 
Moose 
Mùose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Moose 
Muskrat 
Muskrat 
Pike 
Pike 
Pike 
Pike 
Pike 
Pike 
Pike 

PART 

liVet 
skin 
skin 
skin 
skin 
skin 
skin 
Sk111 
skin 
skin 
skin 
skin 
::;kin 
Sk111 
..>k111 
3k111 
1kLll 

:) l·),)d 
t 1 ..... :; h 
fle3h 
El esh 
flesh 
flesh 
fl~8h 
flesh 
liver 
liVet 
liVet 
liver 
liver 
1 ung 
lung 
flesh 
flesh 
flesh 
fI esh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 

raw 
bake,i 
baked 
baked 
baked 
baked 
bakt:'o 
bake,l 
baked 
raw 
raw 
raw 
r,~w 

r,lW 

r.'lW 

raw 
r.1W 

, 1'; 

, Il-. • l 
b .11:.,01 
.3mk/dry 
raw 
raw 
LdW 

raw 
haked 
bdked 
raw 
raw 
raw 
bakpd 
raw 
raw 
raw 
raw 
raw 
raw 
raw 
baked 
baked 
baked 
baked 
raw 
raw 
raw 

06-.Jul ·90 
27 -N, N :,8 
15 'NIJ\l ,8 
3O-Nov -:38 
03-Dec ·88 
27 -Nov' 88 
l~-Nnv 88 
27 Nuv )" 
;:·1 -N I)\. 8:; 
15 -Nov -88 
03 -Df:'(:; -8:3 
'27 -N, 'v '3 r; 
? 1 N,'. 
:7 -N. ,\1 

r: 

13ï1\.Ù -88 
:f, -Nn"J '~B 

L',' .] III ' ::) 
26-Nov -88 
26-Nov-88 

23 ·S ..... p- H:~ 

16-Ju1-08 
26-N'N-88 
26NrN -88 
.~6-N, J'II -H,~ 

08 -.]1..D"1 'JO 
1)5 ',Jun ')0 

28 -.haï - ')0 
13 -.Jun -<)0 
15 .... Jun-88 
07 -At.g-88 
26-,Jul -88 
26-,Ju1 -88 
23 .Jul -88 
03 -A1lJ-88 
26-Jtù ·88 
26-Jul-88 
28ï1u1-88 

cont. 
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Food Sample Harvest Date and Sourcea 

-------- ,---------------
SPECIES PA~T PRO('ESS HAFVEsr D:"-.'T'E 

--- --------------- -------------- ,----- ._---- -- ------

804Fla1 
813F3a2 
81'3Fla2 
8l3F2a2 
811F2aS 
811FlaS 
81lFlal 
811F2a1 
8l9F'la1 
806C2a2 
806C1a2 
806C2a1 
806Clal 
80lF'3~1 
801F~~1 

80lFIE1 
80lF232 
anlFla2 
,-i()l,~la :2 
801C2031 
801elai 
801F2al 
801Flal 
801C2a1 
801Fla4 
801Cla3 
801Flg2 
801Fle2 
801F3e2 
801F2e2 
801F4e2 
801F6el 
801F5el 
SOlF7el 
801F8e1 
801F4a3 
9001C1a1 
9001Cla3 
9001Flal 
9001Flhl 
801Fla2 
801FIal 

21 
59 
57 
58 
55 
54 
54 
55 
42 
28 
27 
28 
27 

8 
4 
t) 

5 
4 
1 

1 
4 
'3 
2 
7 
6 
5 

64 
66 
65 
67 
65 
64 
66 
67 
63 
91 
92 
93 
93 
78 
78 

Pike 
Ptarml.gan 
Ptarmigan 
Ptarmigan 
Rabbit 
Rabbit 
Rabbit 
Rabbit 
Raspberry 
Teout 
'!'rout 
'l'rout 
Trout 
Whitefi.3h 
WhlteElsh 
Whiteflsh 
Whiteflsh 
WhltefL.::h 
WhlteEl.3h 
Whlteflsh 
Whiteflsh 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whltefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whiteflsh 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish 
Whitefish-C 
Whitefish-C 

flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
fI esh 
berry 
flesh 
flesh 
flesh 
flesh 
eqgs 
eggs 
I;!sophagus 
f l"~.3h 
fI e,::;h 
fle.3h 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
head 
eggs 
eggs 
eggs 
eggs 
eggs 
eggs 
eggs 
eggs 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 
flesh 

raw 
baked 
baked 
bakea 
boiled 
boiled 
raw 
raw 
raw 
baked 
baked 
raw 
raw 
raw 
Law 
Law 
baked 
b~kt·d 
baked 
baked 
raw 
raw 
raw 
raw 
srnk/dry 
srnk/dry 
baked 
baked 
baked 
baked 
baked 
raw 
raw 
raw 
raw 
srnk/dry 
raw 
srnk/dry 
raw 
raw 
baked 
raw 

03-7\~-88 
28 -Nov-8S 
27 -Nov-B8 
27 -Nov-B8 
19-Nov-88 
19-Nov-88 
19 -Nov-S8 
I9-Nov -88 
30 -Jul -88 
26-Jul-88 
26-Jul -8S 
26-Jul-88 
2(,-,J1Ù -8': 
16-Aug-S8 
10 -p" tg - :; 8 
lO -I\ug-ç:, -i 
1O-A.1K'; 8a 
-: () J \ Il -.' ,: 

26 -,)ul -13 3 
26-Jul-88 
10-7\lg-88 
08 -i''.u) -P 8 
26-Jul-88 
14-7\lg-88 
16-,Jul-88 
10 -Aug-88 
Ol-5r->p-88 
06~ec-88 
06-De>e-88 
06-Dec-88 
06-Dec-88 
Ol-€ep-88 
06-Dec-88 
06~ec-88 

15-Jul-88 
20 -Jm-90 
19-Jm-90 
01-At.g-90 
Ol-7\lg-90 
26-flov-88 
26-Nov-88 

a Revised from Appavoo (1990) to include foods collected in 
1990 

b A 'c' as the fourth digit of LAB NO indicates collection 
trom Colville Lake, an 'F' indicates Fort Good Hope 

c Sarnples with the sarne 'NO' are from the same individual 
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Appendix 2 
Su •• uy of Nutrient and pce Content (per 100g) of Tradltlonal Dene Foods (Hean and Range) 

Code Specles 

4277 Bur 
4378 Rea! 
4232 Bea ver 
U~9 8eaver 
4160 8eaver 
41 58 Beaver 
4\01 8ea,er 
H~2 8eaver 
4\74 Black Stoler 
4195 8lackberry 
4191 81ueberry 
4268 Canada Goose 
4150 Canbou-8 
4149 Canbou-8 
4153 Carlbou-B 
4lS2 Canbou-B 
4141 Canbou-W 
4140 Carlbou-~ 

427a Cartbou-~ 
4117 Clseo 
411& Clseo 
4118 CISCO 
4220 Cloudberry • 
4192 Cranberry 
4193 Gooseberry-G 
41~4 liooseberry-P 
4110 Inconnu 
4109 Inconnu 
4112 Inconnu 
4111 Incon~u 

4211 loci1e (Cll 
4127 loche (F6H) 
4210 loche (Cl) 
4126 Leche (F6h) 
4~1j Led.e (F"") 
4129 L"cne (FGH) 
m~ LJ,he (a) 

me l"crf (fG~1 
Cl4 L~c~e (:';"1 
4nq Loc~e {Fê"l 
(DS H~cse 
(13: ~j:se 
.:~ .. p.~~:e 

4131 ~":5e 

.13! ..... .:'::a 
"t 1': .. .::::~ 
4! = ~ lot :::: 

.: :-
... ~ 4 

Part 

flesh 
f1esh 
feet 
f1esh 
flesh 
flesh 
tai 1 
liver 
flesh 
berry 
berry 
flesh 
flesh 
flesh 
liver 
lIver 
flesh 
f1esh 

flesh 
flesh 
f lesh 
flesh 
berry 
berry 
berry 
beny 
f1esh 
flesh 
flesh 
flesh 
flEsn 
f lesh 
f lesh 
f lesh 
heaj 
Ine; 
Ii'H 

Il,er 
sklr 
s~ln 

bl ec~ 
i les~ 
f hsn 
fi :s'l 
ll\:r 
!! -,-
1 _-- , 

Plocess No. HOlsture "olsture Pro Pro fat 
X{ g) 

fat 
Range 

Ash Ash (HO (HO Energy Energy 
Range 

Fe 
X{lg) 

fe 
Range 

Zn 
X(lg} 

Zn 
Range 

pee 
X(us) 

peB 
Range 

raM 1 
!;Ioked 1 
baked 1 
baked 2 
dry 2 
ra. 2 
baked 1 
ra. 1 
baked 2 
ra. 2' 
ra. \> 
Sil/dry 2 
baked 2 
laN 6 
baked 2 
HW 2 
baied 2 
dlled 2 
raw 2 
baked 
raw 
sil/dry 
1 aw l' 
ra. 2> 
ra. 2> 
raw 2' 
baked 2 
r aw 
Sil/baie 
SIl/dI y 
büed 4 
baled 6 
r IW • 

Il. 

baled 
bake:l 
ra. 
ra. 
b, t~J l' 
ra· \. 
ra. 1 
ble.J 
Sil .!n 

ra. 
t;l:: 
r _. 

~: .-; 

1 
S 

X{g) Range X{g} Range X{ 9} P.ange 

72.8 21 6 4 0 1 13 
55.2 32 1 10 1 2 04 
51 4 21 0 26 6 0 70 
69 9 66 )-13.5 26 7 24 2-29 2 1 ~ 1 4- 1 6 1 OB 1 OH l~ 
35 5 34 \-36 9 52 9 49 4-56 3 6 B 6 1 - 7 5 2 31 2 29-2 32 
74 6 73 1-76 1 18 7 17 2-20 1 4 7 1 5- a 0 0 94 0 87-1.00 
44 8 1\ 3 43 1 0 44 

72 2 19 4 2 2 1 33 
63 1 62 7-63.5 30 1 27 3-310 57 5.5 - 5_ 0 80 0 48-1 11 
86 6 86_6-86 6 0_5 1 0 0 34 0 23-0 44 
87 6 0 8 0 7 0 21 
4 3 2 0- 6 5 34 2 18 HO 2 S4 1 33 5-74 7 2 14 1 22-3 06 

68 267 8-68 6 27 7 27 7-27 8 2 1 1 9- 2 3 1 32 \.20-1 13 
731699-76422.7210-249 19 1.1- 2 7 1.06027-1.31 
66 7 66_6-66 8 23 7 21 8-25 7 2 5 2 3- 2 7 1 42 1 39-1 44 
1\ 870 5-73 () 20 0 19 3-20 8 2 4 2 2- 2 7 1 29 1 24-1 13 
66 4 66 1-66 7 29 6 29 2-30 0 1 a 0 9- 2 6 1 38 1 3H 41 

35 3 14 0-56 6 ~4 1 35 ô-n 4 2 9 1 6- 4 2 2 11 0 5d 36 
7405 7Z 3-76 7 22 6 21 0-24 1 1 5 07- 2 2 1 070 99-1 14 
72 4 71 8-73 0 22 0 21 5-22 6 (0 3 7- 4 2 1 22 1 11-1 24 
lb 3 75 6-77 0 18 2 17 8-18 5 39 28- 4.9 1 04 1 OH 07 
13 4 8 9-18 9 58 3 43 4-68 1 22 5 10 9-33 6 3 40 2 38-4 06 
6) 9 2 0 1 0 0 ~ \ 
80 5 79 2-81 8 0.7 0 7 0 35 0 24-0 45 
85 0 83 7-86 3 0 9 1 2 0 60 0 53-0 68 
80 6 79 6-81 S 1.0 0 3 0 67 0 64-0 69 
73 5 72 8-74 3 22 1 20 4-23 6 3 2 2 é- 3 7 1 19 1 12-1 24 
72 ~ 7\ 9-73 1 19 2 17 S-20 6 b q 4 8- 9 1 1 2é 1 OH 42 
573 352 53 2Cé 
16 7 14 6-21 8 57 2 51 3-03 1 20 ( 16 )-22 53 20 2 95-3 40 
76 6 75 1-77 5 21 3 2G 0 :1 9 1 0 0 4- 1 0 1 oa 1 CH 12 
7597_ 7-789 V 2 18 3-2~ 0 10 C 6- 1 é 1 CS 0 91-133 

l{ g) Range X( kcal} 

o 0 
0.0 
o 0 
00 
() 0 
o 0 
o 0 
4.8 
00 

11.5 9 9-13 2 
9 \ 
o 0 
o 0 
00 
~ 7 3 6- 7 8 
• 5 2 7- ~ 2 
o 0 
o 0 
o 0 
o 0 
o 0 

o 0 
n 

17 8 14 9-20 6 
24 8 9 1-15 8 
17 2 14 6-19 8 
o 0 
00 
o 0 
o 0 
o 0 
o 0 

127 9 
228 () 
J29 3 
127 4 115 5-139 3 

1 91 
8 38 
1.45 
4 76 4 65-4 88 

287 1 265 7-308 4 12 16 12 0-12 36 
122 5 99_7-145 3 3 80 3 58-4 02 
436 8 0 65 
121 8 30 02 
180 2 166 I-Iq4 4 809 7 61-8 57 

46 7 46 0- 47 4 0 29 0 22-0 36 
41 4 0 18 

633 8 517 1-750 5 12 H 8 53-16 36 
137 0 135 5-138 5 3 86 2.98-4 73 
113 9 991-127 5 399 2.83- 5 00 
145 5 143 5-147 5 20 71 12 66-26 8a 
Il' 9 Ile 7-\31 0 18 94 II 39-22 50 
142 4 136 (-148 3 4 9d 4 80- 5 16 
25741677-31] 2 la 83 8.19-13 cs 
109 5 95 8-123 2 4 17 4 07- 4 lb 

3 05 0 07 
6 68 0 71 
o 88 0 41 
4 40 3 8H 95 1 70 1 6H 75 
8 66 8 52-8 83 1 28 0 30-2 25 
3 10 2 96-3 23 1 40 0 aH 05 
o 27 0 49 
3 31 nIa 
< 51 2 19-2 83 0 32 0 24-0 39 
o 11 tr-O Il 0 /,6 

o 26 0 29 
5 03 3 21-6 85 0 58 0 41-0 74 
• 18 2 b3-5 72 0 52 0 4,-0 ~7 
3 60 2 89-4 41 0 38 0 16-0 74 
~ 93 3 32-6 55 2 09 2 OH 14 
5 19 3 01-7 37 1.3 1 22-2 u 
6 24 3 63-8 6b 0 33 0 12-G ,3 

J031é-l11 O~6 ~2:-0'~ 

5 14 3 58-6 71 Q 40î 0 40 0 40) 
129 7 129 6-llq 9 0 65 
112 3 104 1-120 5 0 87 
456 3 m 9-428 4 6 31 
49 b fi 3b 

o 47- 0 &3 0 (5 C (0-0) SI o ~~ 0 Sé-l /7 

o 61- 1 13 0 (1 0 37-0 ~~ 

• 24- 8 86 1 61 1 31-1 65 
C 72 

lB 1 62 1- 74 0 0 25 0 24- 025 0 16 0.13-0 18 
102 0 45 2- 5~ 8 0 62 0 27- 0 96 0 14 0_10-0 17 
64 7 58 3- 71 1 0 48 0 38- 0 lB 0 09 0 04-0 13 
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Appendix 2 cont. 

SUlury of HutneAt lAd pce Content (per IOOgl of Tndltional Dene foods (Mean and RaDge) 

Code Specles Part Process No "olsture "olsture Pro Pro fal Fat Ash Ash CHO CHO Energy Er.elgy Fe Fe Zn Zn pes pee 

X( gl Range X( 9 1 Range x( gl Range x( gl Range x( 9 1 Ranse X( ktal 1 Rar;f X(.g) Range l(lg 1 Range k( ug) Re;;! 

4122 Plke (FGH) fltsh bake 73 ~ 72.7-74425324.4-262 04 0.4- 0 4 1 231.22-1 2) 00 
III 7 \08 \-1\5 2 0 51 0 ))- 0 H 0 ~4 0 19-0 78 1 02 0 7è-\ 25 

4121 Pl ke (FGH) flesh ra. 2 78 ) 77 9-78 6 20 a 19 7-20 4 0 l 0 S- 0 9 1 20 1.14-1 25 00 91 4 91 0- 91 S 0 34 0 22- 0 46 0 56 0 51-0 60 0 80 0 ~!-O Q) 

4206 Plke (CL) flesh ra. 2 Ba 4 80 1-80 7 17 6 17 6-17 7 0 8 08- 0 9 1 24 1.14-1 31 o 0 E2 8 81 5- 83 9 0 48 o ,0 o 63 C 44-0 31 

4170 Ptarllgan flesh baked 2 ~8 7 68 4068 9 28 0 27 6-28 3 1 5 1 1- 1 5 0 89 O.U -1 3b 0 0 Ij2 5 131 8-13) 3 9 01 S 75-12 28 1 12 1 07-1 17 0 33 0 :1-0 44 

4164 Rabblt flesh botled 2 72 ) 72 2-72 1 25 5 25 4-25 7 \ 2 1. O· \ 4 1 00 0 90-1 1\ o 0 119 7 l\6 3-121 0 5 54 5 50- 5 57 2 86 2 ]2-3 00 0 3S 0 15'0 52 

4163 R.bblt flesh raw 2 77 0 76 3-77 7 20 8 20 1-21 5 08 0 6- 1 0 0 93 0 79-1 07 00 
96 0 91 2-100 8 S 77 S 22' 6 33 2 18 2 25-2 70 0 50 0 11-0 58 

4196 Raspberry berry ra. 1* 79 5 1 6 t 1 o 48 !4 7 H9 o 98 OU o 17 

4217 lrout flesh baled 2 71 7 10 5-72 9 21 3 19 5-23 1 4 2 3 6 - 4 8 1 20 1 19 -1 20 o 0 129 0 l' 5 7-142 2 0 73 0 46- 0 98 0 61 0 52-0 11 2 H 1 9,-2 49 

421b hout flesh ra. 2 H b 74 0-75 2 21 3 20 8-21 7 3 9 3 9- 4 0 1 17 1 14-1 21 o 0 126 3 124 0-128 6 0 53 0 4b- 0 59 0 U 0 42-0 46 1 \4 0 ~H 73 

ms ~hlteftsh (FGH) eggs baked 2 50.648.5-52.7 25.6 24,B-26 4 15 7 \4 2-17 2 1 69 1.55-1 8) 6 1 6 3- 6.6 255 7 259 0-292 6 1 69 1 20- 2 12 3.91 3.8H 01 1 47 1 COol 93 

4104 whlteflsh (F6H) eggs raN 4 60.4 58.2-65 9 21 6 IU-23 3 \1 4 9 8-12 5 1 60 1.04-1 95 5 0 4 2- 6 0 211 2 185 9-228 6 2 60 1 13- 5 18 3.60 2 39-4 35 386 0 9HI 81 

4106 Whltehsh (fGH) esophagus ra. 19 b 147 4 1 077 00 99 6 o 00 0.00 nia 

4102 Whltehsh (F6H) flesh baked 2 73 1 72 2-73 9223 19 9-24 7 3 5 2 1- 5 0 1 38 1 2]-1 49 o 0 127 1 124 1-130 0 0 63 0 48- 0 17 0 40 0 39-0 40 1.14 0 SH 42 

4202 Whlteflsh (CL) flesh baked 2 76 7 14 1-79 4 20 1 18 3-21 9 1 9 1 6- 2 3 1 16 1.14 -1 17 o 0 103 1 92 2-113 9 0 34 0 20- 0 39 0 48 0 46-0 50 0 38 0 )2,0 U 

4201 Whlteflsh (Cl) flesh law 3 158731-79.9 18 9 Il.8-20 7 35 07- 531 30 1 23-1 40 G 0 1122 e:I-1290 06& 035-092 046043-051 114 01H08 

4101 ~hlteflsh (fGH) flesh raN 4 76 2 7S Hl 7 17 6 16 1-18 8 3 5 1 8- 5 1 1 85 1.28-3 21 o 0 106 6 91 5-121 3 0 40 0 2)- 0 62 0 10 0 25-0 66 0 51 0 23-1 02 

4203 whllehsh (CL) flesh slk/dl y 2' 17 2 13 0-21.3 65 9 63 0-68 9 11 2 3 0-19 4 3 90 3 3H 49 o 0 382 8 321 HU 2 2 09 149- 2 70 164 1 52-1.77 223 1 J).) \3 

4103 whlteflsh (FCHI flesh slk/dry 1* 13 0 61 7 19 4 3 31 o 0 441 2 3Ib 1 25 5 se 

4107 Whlteflsh (f6H) he ad , baked l' 71 5 18 9 7 4 1 01 o 0 147 1 4 76 501 1 76 

4108 Whlleftsh (FGH) flesh Slk/bkd 1 48.1 42.3 5 8 2 63 o 0 233 1 1.54 074 071 

4230 Uhltehsh-C f1esh baked 73.6 236 Il 1 31 o 0 110 1 0.39 0.83 0.58 

4231 Uhltefish-C flesh ra. 80.0 18 2 07 1 14 00 84 0 0.45 0.75 o 64 

Key 
F6H = harvested in Fort 600d Hope 
CL = harvested ln Colville lake 
-6 = green 
-p = pUlple 
-C : 'crooked bad' 
e = burenland 
1/ = Noodland 
nIa = not analrzed 
tr = trac~ 
X = lean , : COlposlte salple 
No ; nUlber of independent Salp1es analyzed 

p... 

1\) ...... 
U1 

. ..-
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Total TradltloTidl Food Ir.tjke (91 oms) b) Hdult WOIIIE'U (n·Bl) 

" - ~ GH Su mille r 1988 -
Ranked in Descending Order According to Total (5u~) Consumed 

Consuiller S Total 
Food Food NUlllber Percent MlnlmUIII MaXllllum SURI Mpln S ~ M~!n " D Code Deser iption Consu~ing Consuliog (g) ( 9) (g) (9 ) (9 ) (g) (g) 

4132 1100se, bkd 32 40 63 1225 12975 406 274 IbO ~b3 
4110 1 nconnu, b kd 22 27 50 1000 b287 286 228 78 174 
4\17 Cisco, bkd 6 7 125 750 2125 354 1')7 26 107 
4102 Whitefish, b~d 7 9 125 500 1750 250 116 22 78 
4254 1100se, slk/dry 5 6 18 450 791 158 153 10 54 
4174 Black seoter/ducks, bkd 1 750 750 750 750 0 q 81 
4104 Whltefish e9gs l '.lN 4 5 63 375 688 1'1 1. \:0 ~ 46 
4112 InCOflllu, sllk/dry 1 1 500 500 500 500 0 & 5~1 
4164 Rabbit, boiled 2 2 100 375 475 238 138 6 4) 
4220 Cl oudberr y, r aw 1 1 450 450 450 450 0 () 50 
4202 IoIhitefish (CL), bkd 1 1 375 175 375 375 0 5 4\ 
4105 Whiteflsh eggs, bkd 1 1 375 ]75 375 375 S ~ : 
4106 Whltefish esophaqus, rJW 2 2 50 200 .!50 12~ 1~, 3 ~ 1 
4191 Blueberry, Taw 3 75 7~, 225 75 0 ' ~ 
~203lJhltetlsh (CL), ,>mx/Jry 1 \86 186 1.36 W. 0 2 21 
4l5q Beaver, b kd 1 125 125 125 \25 0 

, 
14 . 

4111 Inconnu, sllk/bkd 1 93 .~ 3 ')3 1) 0 10 
Total 57 70 )0 lm 28420 4<)'1 320 J',\ .r 

. 
Total "arket Food lntake (grals) by Adult WOlen (n=81) 

. FGH SUller 1988 . 
Ranked in Oescending Order According to Total (Sum) Co~sumpd 

Consullers Tota 1 
Food Food Nu~ber Percent Minilum MaXl~UI SUI Mean S.D. Hean S.O. 
Code Description ConsuMing Consuling (9 ) (g) (g) (g) (g) (g) (g) 

2277 Tea 62 77 100 3200 55860 901 650 690 685 
800 Coffee 45 56 100 4000 38700 860 813 478 741 

1252 Powdered drinks 9 11 226 1400 5468 608 448 68 242 
2079 Chic ken noodle soup 13 16 125 868 4963 382 178 61 m 
2104 Vegetable & leat soup 11 14 45 742 3542 122 170 44 1269 
2230 Sugar, white 75 93 3 700 3365 45 81 42 78 

461 Bread, enricned white 45 56 23 230 2960 66 18 37 43 
416 Bannock, baked 15 19 100 400 2850 190 90 35 83 
974 Eggs, boiled 23 28 55 220 2520 110 43 31 55 

1683 Por k cnops 17 21 58 300 2383 140 63 29 64 
404 Cola dri n k 5 6 339 658 2014 403 128 25 102 

1793 Potatoes, mashed 16 20 24 300 1948 122 82 24 61 
747 Chicken, boned canned 11 14 46 370 1929 175 87 24 68 

1872 Rice, white 9 11 23 750 1823 203 198 23 92 
1391 Oat.eal 6 7 240 480 1680 280 89 21 77 
1788 Potatoes, boiled 10 12 50 300 1650 165 84 20 62 

407 Gingerale 2 2 597 1017 1614 8Q7 210 20 130 

"""" 
1323 "ilk, 2\ 7 9 10 496 1546 221 154 19 77 
1304 l1acaroni and cheese 10 12 56 225 1526 153 62 19 55 
370 Halburger 9 11 60 300 1423 158 76 18 56 
371 l1eat and vegetable steN 5 6 224 238 1176 235 6 15 57 

1789 Potatoes, french fried 11 14 50 126 1108 101 29 14 36 
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"J',l ~1,'::'_ "l"'; l')'d~~ (jl,,/I,) b, ~dult ~QlRen (n-Sl) 
\. - FGH Su I1l1we 1 1988 -

Ranked ln Descendlng Order According to Total (SUI) ConSUIed 
Consul1lers Tota 1 

FQod Food Nu~ber Percent Minilum l1axilllum SURI Mean S O. Mean ') D. 
Code Oescr lption Consuming Co~suming (g) (g) (g) (9 ) (g) (g) (g) 

1457 Pancakes 6 7 50 450 1100 183 130 14 bO 
m Beef, round broiled 7 9 50 340 1034 148 86 13 49 
847 Corn, sweet crmed end 5 6 126 252 1008 202 62 12 51 

1241 lard 39 48 1 lOS 982 25 22 12 20 
lm Milk, evaporated 17 21 4 270 969 57 86 12 46 
689 Chlcken, fr ied 7 9 85 296 891 127 75 11 42 
1~19 LtJncheon l1Ieats 11 14 45 180 844 77 3q 10 30 
1432 Orange jUlce, mned 3 4 240 270 750 250 14 9 47 
929 Coffee whitener 29 36 3 180 738 25 37 9 25 
394 Beer 1 1 720 720 720 720 0 9 80 
179 (,H ned beef hash 2 2 238 448 686 143 105 9 56 

2075 Creall of chl<-ken SOliP 3 4 50 248 546 182 Q1 7 39 
1~~2 TOl1lato, f1pe raw 3 4 37 146 531 177 128 42 

27 AppleJlllCe, çdllfled 2 2 240 240 480 :40 0 6 37 
'i05 Butter 37 46 3 60 463 13 12 6 10 

2165 Spag .II/meatballs&tom. sec 3 4 9 220 449 150 100 b :4 
l 1S5 Mu ;hr,).)m, 5 " 25 200 423 B5 63 5 26 
1566 Pl e, app 1 t- 3 4 100 150 400 11'\ :4 ~b 

... 2159 :,paqhet.tl noodles 3 4 75 150 )75 t" . ) 35 5 25 
i 2099 T o_a to soup .. 2 2 125 248 373 187 62 5 31 

1140 lee crea. 2 2 90 270 360 180 90 4 31 
1633 PIzza with cheese 2 2 150 150 300 150 0 4 '? ." 350 Corn, 5weet cnd 6 7 24 85 295 49 19 4 14 
620 CarTots, boi led 4 5 38 lb 266 67 17 3 15 

2286 T ola to 1 ketc hup 8 10 15 60 245 31 18 3 Il 
229 Beef, chue k 2 2 74 148 222 III 37 3 18 

2600 Gravy, leat brown 2 2 75 144 219 110 35 3 18 
1413 Onion, whi te 5 6 15 90 202 40 27 2 12 
1149 Jelly 8 10 7 60 191 24 16 2 9 
812 Coo I~ ies, assor led 2 2 40 ISO 190 95 55 2 17 

t781 Por k, hall 2 2 28 150 178 89 61 2 17 
13 Appl!', raw 1 1 160 160 160 160 0 2 18 

1343 Muffin 1 1 150 150 150 150 0 2 17 
1638 Frozen dinner 1 1 150 150 150 150 0 2 17 
554 Cake, coffee 1 1 150 150 150 150 0 2 17 
587 Chocolate 2 2 56 84 140 70 14 2 11 
m Eggs, sera_bled 1 1 140 140 140 140 0 2 16 

1616 Cnd fruit (heavy syrup) 1 1 139 139 139 139 0 2 15 
126 Bacon, cured 8 10 8 24 130 16 4 2 5 

1826 Pudd i n9 1 1 130 130 130 130 0 2 14 
1322 Mi l k, skiAI 1 1 125 125 125 125 0 2 14 
1258 Lettuce 3 4 25 74 124 41 23 2 9 
866 Cor n fla kes 3 4 28 56 112 37 13 1 8 

1786 Potatoes, baked 1 1 100 100 100 100 0 1 11 
r 2014 Por k, sausage 3 4 20 40 100 33 9 1 7 

1809 Potato chips 3 4 10 50 90 30 16 1 7 
916 Crackers 3 4 24 32 86 29 3 1 6 

1938 Mayonnaise 5 6 7 30 81 16 8 1 4 
2404 Vegetables, .ixed frozen 1 1 70 70 70 70 0 1 8 

-
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Appendix 3 cont. 

1 ": o. ~o 1 •• : ~ t- ; \ al~~ ~, r\dult IIMen \ 0:01 1 

FGH Summer l'l~8 . 
Ranked if! Descending Order Accordi n9 to Total ( SU~) Consu~ed 

C,)nsulI~rs T ota 1 
Food Food Nu;ber Percent Minimum Md Il ilium Sum Mean ~ D M~ 31' \ ~ 

Code Dem iption Consu.iog Consuming ( 9) (g) (9 ) (~ ) (9 ) (g) (9 ) 

186 SeMIS, snap green ~nd 1 1 65 ilS &5 b5 0 
2439 Wheat flour 2 2 7 50 57 29 ~'l 

t> .. 
547 Cake, devil's food 1 1 S5 55 55 55 0 b 943 Cucullbers 1 1 50 50 50 50 0 b 

1949 Sallon, canned 2 2 22 28 50 25 3 4 
lS18 Peas, green immature end 1 1 43 43 4'3 43 0 ~ 
1134 Honey 2 2 7 3S 42 " 14 _1 

653 Cheese, processed 2 2 21 21 42 21 0 
1317 Margarine 6 7 3 10 41 3 
2701 Oil, caro 2 10 30 40 20 ;0 
\546 Oysters, cnd 1 31 31 31 3l 0 

7RO Cocoa l1Iix 2 ; ~ 0 
2049 Syrup, maple 1 10 10 10 10 , 

'. 
1561 Pickles, swpet 10 10 10 10 (1 
2051 Syrup, corn 'i 'i c 'i ) 

2156 Say sauce ~ ~ S .) 
1 m Mustard, pr"pW',j ) 
;'Jta 1 al 100 74 ')4/1 16121" l, jÙ0 .~. : l'JO <·1, 

( 
~, 

~ 

) 
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( Apppndlx 4 

Total Tradltional Food Intake (grallls) by Adult ~ollen (n=82) 
r-IjH \~l-It~r 1')1j8 -

Ranked ln Descending arder According to Total (Su~) Consumed 
ConsuRlers Total 

Food Food Nu.ber Percent Minimum Maximum Sum Mean 5,0, Mean S,D, 
Code Oescr iptlon ConsuRling Consulling (g) (9 ) (g) (g) (g) (g) (g) 

4150 Caribou (8). bkd 35 43 30 2750 17581 502 481 214 401 
4132 Hoose, bkd 14 17 100 1750 6867 491 514 84 281 
4164 Rabblt, bOlled 12 15 125 2000 6455 538 497 7Q 269 
4102 ~hileflsh, bkd 13 16 125 500 3818 294 124 47 118 
4127 Loche, bkd 7 9 208 500 1958 280 91 24 83 
4103 Whitefish, slk/dry 1 800 800 800 600 0 10 88 
4159 Beaver, bkd 1 1 500 100 500 500 0 6 55 
4170 Ptar~19an, bkd 2 2 125 313 438 219 94 5 37 
4141 IdllbolJ (101), bkd 1 ~50 250 250 250 0 '7 

410S Whlteflsh eggs, bdked , 2 25 60 85 43 18 , 
~,'c,4 Moose, ;11Ik/dr t 1 6 ) 63 63 63 0 
4:'21 Lochp head, bkd 2 14 2S 39 20 6 1 

J 

4129 loche ll~er, bkd 1 ?C _J 25 25 25 0 0 
Totll 62 76 125 2750 38879 6"" L, 522 474 S2A 

( Total Market Food Intake (grams) by Adult WOlen (n=82) 
. FGH winter 1988 -

Ranked in Oescendlng Order According to Total (Sum) Consumed 
Consulers Total 

Food Food Nu.ber Percent Mini.uI Maximuli SURI Hean S ,0, Mean S,O. 
Code Oescr iption Consuling Consuming (g) (g) (g) (g) (g) ( g) (g) 

2277 Tea 61 74 83 9600 82683 1356 1442 1008 1377 
800 Coffee 42 51 200 3200 48400 1152 879 590 853 

1391 Oat.eal 12 15 25 1800 4705 392 448 57 220 
2230 Sugar, white 74 90 3 1200 4264 58 139 52 133 
1252 Powdered drinks 11 13 226 565 4068 370 119 50 133 
2104 Soup, vegetable and leat 11 13 20 609 3673 334 191 45 134 

404 Cola drink 11 13 211 1014 3460 315 222 42 135 
974 Eggs, boiled 24 29 55 500 3045 127 84 37 74 
371 Meat and vegetable stew 5 6 118 952 2819 564 305 34 155 
461 Bread, enriched white 44 54 23 207 2774 63 41 34 44 

2165 Spag,w/leatballs&tol,sce 6 7 220 550 2410 402 105 29 108 
1793 Potatoes, mashed 12 15 25 400 2325 194 116 28 82 

416 Bannock, baked 14 17 50 200 2100 150 63 26 62 
370 Huburger 8 10 25 714 1961 245 191 24 94 
407 Gingerale 4 5 253 759 1773 443 192 22 105 

2159 Spaghetti noodles 9 11 75 300 1725 192 101 21 69 
1241 l.ard 42 51 3 265 1671 40 54 20 43 
178S Potatoes, boiled 11 13 25 320 1595 145 93 20 60 

( 747 Chicken, boned canned 10 12 56 300 1549 155 91 19 60 
1374 Hilk, evaporated 33 40 5 140 1501 46 35 18 31 
1872 Rice, white 11 13 38 300 1400 127 79 17 52 
2079 Soup, noodle 4 5 148 792 1388 347 264 17 95 
1140 Ice crea. 6 7 22 360 1192 199 126 15 62 
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.,,~~j ~ol\d 'luJ i~lta~.e ~~la,'IS: by Adult ~omt'n (n-82\ 
- FGH ~lnter 1988 -

Ranked in Oescending Order AccoTding to Total (SUI) Consumed 
Consullers Total 

Food F'lod NUlliber Perrent Hlnl~um Maximum Sum Medn S.D. Medn '>.0. 
Code Description Consuming Consuming (g) (g) (9 ) (9 ) (9 ) (g) (g) 

1104 Macaroni and cheese 5 6 112 336 1120 224 71 14 Sb 
1789 Potatoes, french fried 7 9 60 250 1060 151 66 13 47 
1457 Pancakes 5 6 150 300 1000 200 55 12 50 
1999 Luncheon meats 10 1? 45 184 913 92 43 11 34 
1420 Orange, raw 3 4 50 800 ~OO 300 354 11 88 
126 Bacon, _ured 13 16 16 37) 881 (,8 '~b Il 4h 

1783 Por k, ham 5 6 46 500 858 172 171 11 sq 
929 Coffee whitener 21 26 5 113 646 31 2Q 8 20 

1683 Pork chops 4 5 85 232 641 160 53 8 36 
1032 Gelatin dessert, plain 4 5 160 160 640 160 0 8 )e; 

689 Chic ken, frled 4 ~ 74 2% 640 160 86 8 j< 
20Q9 Soup, tomato 1 1 m 495 495 495 0 , ',,) 

1432 Orange JUlee, canned 2 2 240 240 480 '40 0 A 37 
13 Apple, raw ~ 2 150 300 450 "r - r, b 17 ~ ", , 

379 Corned beef hash, canned 1 1 HS HS HS H~ 0 h r' 1355 Hushr ooms 7 q :2 157 415 ~Q 47 -. .. 
1786 Potatoes, baked 1 1 ~OO 400 ,100 ~Oi) G S l,; 
1323 Hilk, 2% 3 4 90 18<, N'\ i ~ ~ '/ 5 
2~04 Vegetables, mlxed frozen 5 b 28 170 l69 7~ 'iJ S -, 
1320 Milk, whole 2 2 100 244 344 172 72 4 29 
1317 Margarine 17 21 3 68 340 20 20 4 12 

29 Applesauce 2 65 260 3:'5 161 Qfl 4 ~r, 

471 Bread, wholewheat 6 7 23 115 322 S4 29 4 16 
1809 Potato chips 8 10 30 b4 292 37 11 4 11 
2456 Wheat flakes 7 9 28 Sb 266 18 12 î Il 
2097 Soup, split pea 1 1 250 250 250 250 0 3 27 

505 Butter 21 26 2 30 239 11 10 3 7 
2049 Syrup, tapIe 3 4 30 160 220 73 61 3 18 
653 Cheese, processed 5 6 21 56 203 41 Il 2 la 

2164 Spaghetti w/tolato sauce 1 1 200 200 200 200 0 2 22 
812 Cookles, assorted 3 4 40 80 160 53 19 2 11 

1633 Pizza with cheese 1 1 150 150 150 150 0 2 17 
513 Cabbage, boiled 4 5 16 62 150 17 22 2 9 

1413 Onlon, white 3 4 23 67 135 45 18 2 9 
396 Spirits, 86 proof 1 1 129 129 129 129 0 2 14 
850 Corn, sweet cnd 2 2 43 85 128 64 21 2 10 
229 Beef, chuck or rib 1 1 125 125 125 125 0 2 14 
916 Crackers 3 4 18 75 114 38 26 1 9 

\846 Ra is i ns 3 4 28 56 112 37 13 1 7 
1566 Pie, appie 1 1 100 100 100 100 0 1 11 

569 Cake, yellow 1 1 100 100 100 100 0 1 11 
2600 Gravy, ~eat brown 2 2 18 72 90 45 27 1 8 
1493 Peanuts 1 1 90 90 90 90 0 1 10 
1938 Mayonnaise 4 5 3 60 83 21 23 1 7 ,,,.. 
16tl Pineapple, raw or juice- 1 1 80 80 80 80 0 1 '3 
649 Cheese, crea. 2 2 21 56 77 39 18 1 7 

2282 TOlato, ripe raw 2 2 37 37 74 37 0 1 6 
1149 Jelly 2 2 20 53 73 37 17 6 
1483 Peaches, canned heavy sy 1 l 56 56 56 56 0 6 
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) : ,d d j ~,[I, ' , 't J. '- j ~ms) ~y Adul t Women (n-82: 
" FGH Wloter 1988 -

Ranked ln DesLending Drder Atcording to Total (SU~) Consumed 
Consumers Total 

r OQd Food /lumber Percent Minimum Maximum Sum Mean S ,d, Mean S.O, 
Code Descrt pt i on Consuling Consuling (g) (9 ) (g) (9) (9) (g) (g) 

157 Dou9hnut, cake-l/pe 1 1 50 50 50 50 0 1 6 
587 Chocol ate 1 1 45 45 45 45 0 1 5 
512 Cabbdge, raw 1 1 43 43 43 43 0 1 5 

1258 Let tuce 3 4 5 25 43 14 8 1 3 
1546 Peppers, sweet cooked 1 1 31 31 31 31 0 0 3 
928 (Feal, hal f and half 1 1 30 30 30 30 0 0 3 
646 Cheese, çheddar 1 1 28 28 28 28 0 0 3 

2701 Oil, corn 2 2 10 15 25 13 3 0 2 
620 Carrots, boiled 1 1 19 19 lQ 19 0 0 2 

2286 Tomato, k~tchup 2 2 6 11 9 3 0 1 
1030 Cream, WhlPPlilg 1 1 16 16 16 16 0 0 2 

780 ('H oa ml x 1 1 14 14 14 14 0 0 
~347 (,Hn, :w,'et .. real1led cnd 1 1 14 14 14 14 0 0 

1134 Honey 1 1 7 7 7 7 0 0 
1328 Milk, powd~red ,kim 1 6 6 6 6 0 0 1 
243q Wheat flour 1 1 2 2 2 0 t) 0 
f<)t<ll 82 100 (l)9 ')Q39 100668 2447 t'l24 ~W 1~24 

,. 
;i 
il. 
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AppendlK 5 

Toldl Traditional Food lntake (grams) by Adult Women (n=113) 
- fGH )prt ng \ q'lo -

Ranked in Descending arder According to Total (Sum) Coosumed 
Consumers Total 

Food Food Number Percent Minimum Maximum SUffi Mean S D. Mean S.D. 
Code Description Consuming Consuffilng (9 ) (9 ) (g) (g) (g) (g) l g) 

4174 Black scoter/ducks, bkd 26 23 S 1440 10891 419 364 96 248 
4141 Car ibou (W), bkd 24 21 125 1000 8750 365 214 77 184 
4132 Moose, b kd 18 16 5 7')0 5828 324 :'08 ~2 14~ 
4159 8eaver, bkd 13 12 125 750 4&25 356 lb: ~I 12('. 
4164 Rabbit, boiled 7 6 125 1625 1625 518 4'17 12 176 
4150 Caribou (B), bkd 2 2 250 1750 2000 1000 7~0 18 16', 
4110 1 nconnu, bkd 3 3 125 500 875 ?'l2 11)" ~ 53 
4102 Whltefiso, bkd 4 4 125 250 875 219 S4 ~2 
426d Canad3 Goo3e, smk/dry 6 5 'l') '~o 'S0 110 C,4 'j' 

4217 Trout, bkd 3 3 2~O :SO 7~,0 250 0 ~I' 

H22 Plke, bkd ~ l~ , 
. -v ~SÜ SI)l) :SII Il 

410~ ~hltpflSh ebophagus, raw 37 :, 375 3"t 1.' i7~ ,) ,l, 

41~O Caribou (u'. jry S \" 1 1:- )~ . ' l F, 1 _ , ) 

~ 1 1,0 8~aver, dr y 2t,0 :<,0 :-,1) ~~O 
4161 Beaver ta il, b~lj [.'S \ 1 C , ) 

• 'c IH J .... ) . ) 

,-. 4232 B~aver feet, bkd 1 1 \2) 12~ 125 LS J \ ~ 
4107 Whllefish head, bkd 1 1 SO 50 50 jO 0 J 5 ' .. 
4105 Whitefish eggs, bkd 1 1 45 45 45 45 0 0 4 
Total 80 71 S 1350 41)837 Sil 415 361 41'1 

Total Market Food Intake (grams) by Adult Women (n=113) 
- FGH Spring 1990 -

Ranked in Descending arder According to Tolal (SUM) Consumed 
Consulers Total 

Food Food NUllber Percent Hinilul Haximum Sum Hear, S D. Mean 5.0. 
Code Description Consulling Consuming (9 ) (g) (9 ) (9 ) (g) (~ ) (~ j 

800 Coffee 69 61 200 4600 71300 1033 960 631 ~03 
2277 Tea 75 66 200 4000 56300 751 577 49A 589 
1252 Powdered drinks 30 27 113 7938 22515 751 1168 199 779 

394 Beer 4 4 336 4320 8016 2004 1532 71 469 
404 Cola drink 13 12 339 1130 7458 574 256 66 203 

1788 Potatoes, boiled 25 22 50 800 5490 220 151 49 116 
1391 Oa t.ea 1 17 15 30 480 4860 286 153 43 118 
2104 Vegetable & Meat soup 10 9 1& 1116 4287 429 )'1 ., 18 ln ) ) 

974 Eggs, boiled 34 30 55 330 4240 125 44 38 62 
461 Bread, enricned white 55 49 23 238 4112 75 50 36 51 
370 Halburger 15 13 22 750 3769 251 207 31 114 
407 Gingerale 10 9 30 753 3439 344 209 30 116 

1683 Pork chops 9 8 90 686 2986 332 229 26 111 
...... 2230 Sugar, white 92 81 3 173 2943 32 32 26 31 
:.Ji. 416 Bannock, baked 20 18 50 450 2850 143 97 25 68 

689 Chicken, fried 10 9 111 444 2456 246 102 22 76 
2079 Chicken noodie soup 7 6 186 496 2244 321 105 20 82 

371 "eat and vegetable stew 5 4 119 714 2023 405 193 18 93 
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i 
j 'J t rj l 111 1 I.~· 1 : l'Ir ,'. ''lllm~) Dy Adult ~ilmen (n=\II) 

"' - FGH Spr 1 fig 1'-190 -
RJnked ln Deseendlng Order Aecordlng to Total (Sum)-Con~umed 

Consumers Total 
fOf),j FOIJd NlJmber Percent Minimum Ma(imum SUffi Mean S ,O. Mean S.O. 
Code Oescr iptlon Consuming Consuming (g) (g) (g) (g) (g) (9 ) (g) 

2165 Spaq.w/meatballs&tom.sce 4 330 660 1870 468 126 17 90 
929 Coffee whitener 41 36 3 732 1853 49 118 16 74 

1304 "aearoni and cheese 6 5 112 448 1680 280 107 15 67 
27 Applejuice, cannod 2 2 240 1440 1680 840 600 15 137 

396 Spirits 4 4 . 29 688 1663 416 257 15 91 
2159 Spaghetti noodles 9 8 75 300 1575 175 79 14 52 
1124 Hilk, eVJPorated 46 41 5 170 1555 34 35 14 28 
1872 Rice, white 10 9 38 338 1464 146 100 13 51 
1789 Potatoes, french fried 9 8 63 131 1451 161 n 13 48 
1793 Potatoes, mashed 8 7 67 400 1367 171 101 12 51 

353 Beef, round broiled 3 3 298 500 1173 391 83 10 64 
1321 Mllk, ~'. 5 15 492 1122 224 159 10 57 
2075 Cream of ~hicken 30UP 2 2 172 744 1116 558 186 tü ' . , j 

1633 Pizza wlth cheese 7 b 75 200 1004 143 ~4 9 ~7 
J' 

1241 t.nd 41 36 2 90 941 23 ~~ 8 1 " ,1 

13(0 MdL whole 2 2 244 488 732 %6 :?~ Si 
1786 Potatoes, bdked 4 100 200 700 115 ~: ,~ 

:Q49 Lunchpon IPdts 6 5 ~5 184 613 le.' 54 5 2(, 

., SOS Butter 43 38 1 SO 570 13 11 5 g 

~ 747 Chicken, boned canned 2 2 148 .. 360 508 254 106 5 36 
1783 Perk, hu 3 3 46 340 478 159 129 4 33 

141 Banana, raw 3 3 150 150 450 150 0 24 
471 Bread, uholewheat 5 4 23 276 437 87 95 4 27 

2051 Syrup, cor n 4 4 20 320 420 105 124 4 30 
1809 Potato chips 10 9 16 119 418 42 29 4 15 
156 Beans, w/pork & tom.sce 3 3 40 250 415 138 86 4 26 

1457 Pancakes 4 4 90 135 405 101 19 4 19 
2284 TOlato, end solid&liquid 1 1 400 400 400 400 0 4 37 

587 Chocolate 8 7 28 103 399 50 22 4 i 4 
620 Carrots, boiled 6 5 38 114 380 63 28 3 16 
126 Bacon, cured 15 13 16 56 376 25 10 1 9 

2328 Turkey, eooked 1 1 375 375 375 375 0 3 35 
1140 Ice creu 4 4 23 180 343 86 60 3 19 
547 Cake, devil '5 food 3 3 110 110 330 110 0 3 18 

1258 Lettuce 4 4 16 148 312 78 54 3 18 
1636 Frzn din-chick&pot&vegs 1 1 312 312 312 312 0 3 29 

569 Cdke, yellow 2 2 150 150 300 150 0 3 20 
13 Apple, raw 2 2 150 150 300 150 0 3 20 

1413 Onion, white 6 5 5 225 299 50 80 3 21 
977 E99S, scraMbled 2 2 140 140 280 140 0 2 18 

1420 Orange, raw 3 3 75 100 275 92 12 2 15 
847 Corn, sweet crea.ed end 1 1 252 252 252 252 0 2 24 

1432 Orange juice, canned 1 1 240 240 240 240 0 2 22 
812 Cookies, asserted 2 2 80 140 220 110 30 2 15 

1654 Popcorn, popped 6 5 21 56 217 36 12 2 9 
2404 Vegetables, .ixed frozen 3 3 43 85 213 71 20 2 12 
1479 Peach, r aw 1 1 200 200 200 200 0 2 19 
916 Crackers 5 4 12 90 195 39 28 2 10 

1938 "ayonnaise 5 4 3 60 190 38 27 2 10 
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lotdl MdT\t~ ;~II.L :,'J\" \~I ,'!l\,: b:. riJul t Wüme n (11 113) 
- FGH Spring 1910 -

Ranked in Oescending Or der According to Total (Sum) Consumed 
ConsUiller s Tota 1 

Food Food Number Percent Minlmum Ma'lmum 'ium Mtdn 5 0 Me3n -; D 
Code Description Consullng Consuling (g) ( 9 ) (g) (g) (g) (g) \ 9) 

1149 lelly 5 4 80 181 36 3b 2 Il 
2600 Gravy. meat brown 2 2 36 144 180 90 54 ~ 14 " 857 Corn. sweet frzn boiled 3 3 30 85 172 57 " 2 10 ~~ 

2164 Spaghetti ~/tomato sauce 1 1 167 167 167 167 0 lb 
1017 Fish sticks. frzn cooked 2 2 50 100 t50 75 25 Il 
1870 Rice. brown 1 1 150 150 ISO 150 0 14 
1355 Hushroolls ~ 2 50 100 150 75 ,;5 le ~ 

2282 Tomato. ripe raw 1 1 148 148 148 148 0 1 14 
866 Corn fla kes 4 4 28 42 140 15 7 1 

1616 Cnd fruit (heavy syrup) 1 1 139 139 139 139 0 13 
1826 Pudding 1 1 130 1 )0 130 1)0 0 1.' 
850 Corn. sweet cnd 2 2 43 85 lia 64 21 
6S} Che~se. prQce~sed 4 14 47 124 31 14 i) 

142~ Orang{' JUlte. fresh 1:)0 ;00 100 :00 0 
lS66 Pie, ~pple 1 95 9') "5 95 ,) 
1317 ,~ar gari ne 9 a 20 QO 10 

646 Cheese, ch~ddar 2 28 Sb 8~ ~: 14 
1032 Gelatln dessert, plain ao ~O 80 ;0 ,) 

., 2286 Tomate, k@tchup 4 4 S 14 7q :0 \4 
2014 Pork, sausage 2 2 20 40 60 30 10 4 
2324 Tuna. canned 1 1 60 60 60 60 0 6 
1134 Honey 1 56 56 56 5b 0 
943 CuculRbers 1 1 55 )5 55 )5 0 0 5 
958 Doughnuts. cake 1 1 50 50 50 50 0 0 5 
452 Bread. raisin 1 1 46 46 46 46 0 0 

2701 Oil, corn 4 4 3 20 32 a 0 
1545 Peppers, sweet green 1 1 25 25 25 25 0 0 2 
2439 IIheat f louT 1 1 21 21 21 21 0 0 2 
2456 Wheat flakes 2 2 4 14 18 9 5 0 1 
928 Crea •• half and half 1 1 15 15 15 15 0 0 

1561 Pickles, sweet 1 1 15 IS 15 15 0 0 1 
2229 Sugar, brown 1 1 10 10 10 10 0 0 1 

649 Cheese. crea. 2 2 5 5 10 5 0 0 1 
2156 Soy sauce 2 2 3 3 5 3 0 0 0 
1497 Peanut butter 1 1 5 5 5 5 0 0 0 
1373 Mustard, prepared 1 1 5 5 5 5 0 0 0 

113 100 100 11560 248431 2199 1598 2199 1598 

-, 
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{ 
Appendix 6 

"JttJI' o';,Llvl.d: Food Intakl' (grams) by Adult Wornen (n=10) 
- CL Summer 1988 -

Ranked in Oescending Order According to Total (Sum) Consumed 
Consumers Totdl 

Food Food Number Percent Minlmum Maximum Sum Mean $,0, Mean $,0, 
Code Description Consuming Consuming (g) (g) (g) ( g) (g) ( g) (g) 

4202 Whitefish (CL), bkd 5 50 250 1375 4050 810 434 405 508 
4150 Caribou (B), bkd 6 60 250 875 3438 573 199 344 no 
4201 Uhiteflsh (CL), smk/dry 6 60 120 m 1986 331 294 199 280 
4174 Black seo ter /duc ks, bkd 2 20 125 750 875 438 313 88 224 
4140 Caribou (W), dry 1 10 81 81 81 81 0 8 24 
Total 9 90 120 2807 10430 1159 904 1043 926 

Total Har ket Food Intake (grams) by Adult Women (n=10) 
Rdnked in De,cending Order Accarding ta Total (Sum) Consumed 

- CL Summer 1988 -
ConsullIers Total 

l" ')'Jel F,)od Number P~rcent Minimum MaXimum Sum "t'an S 0 Mean '; [0, 
Code D~',(rlption Consuffil ng COlisuffilog (9 ) ( g) (g) , g) l, g) (g) (g 1 

{ 2277 Ted 9 90 1000 4200 20000 2222 877 2000 11)6b 
800 Coffee 2 20 400 3400 3800 1900 1500 380 1014 

1252 Pawdered drinks 2 20 226 1110 1356 ~78 452 116 118 
1324 Mllk, evaporated 3 30 60 720 1035 345 277 i04 219 
1788 Potatoes. boiled 3 30 100 200 500 167 47 50 81 
1616 end ffUlt (heavy syrup) 1 10 487 487 487 487 0 49 i~6 

404 Cola drink 1 10 339 339 339 339 0 34 102 
2230 Sugar. white 6 60 20 120 315 53 32 32 36 

416 Bannock, baked 1 10 300 300 300 300 0 30 90 
1391 Oatlleal 1 10 240 240 240 240 0 24 72 
1~72 Rice, white 1 10 225 225 225 225 0 23 68 
2159 Spaghetti noadles 2 20 38 150 188 94 56 19 45 
1241 Lard 4 40 23 60 158 39 14 16 21 
2075 CreaI of chicken soup 1 10 118 118 118 118 0 12 35 

689 Chic ken . fr ied 1 10 113 113 113 113 0 12 34 
2079 Chlcken noodle soup 1 10 99 99 99 99 0 10 30 

461 Bread, enriched white 2 20 46 46 92 46 0 9 18 
1999 Luncheon Meats 1 10 92 92 92 92 0 9 28 

353 Beef, round broiled 1 10 85 85 85 65 0 9 26 
531 Cake, fruit 1 10 50 50 50 50 0 5 15 

1413 Onion, whlte 1 10 45 45 45 45 0 5 14 
1134 Honey 1 10 35 35 35 35 0 4 11 

505 Butter 3 30 5 10 25 8 2 3 4 
1149 Jell y 1 10 13 13 13 13 0 1 4 
1258 Let tuce 1 10 13 13 13 13 0 1 4 

.( 
929 Coffee whitener 1 10 10 10 10 10 0 1 3 

Total 10 100 1276 5849 29732 2973 1303 2973 1303 
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AppendlX 7 

Total Traditional Food Intake (gralts) by Adult Woun (n=10) 
- CL Winter 1988 -

Ranked in Descending Order According to Total (Sum) Consumed 
Consumers Total 

Food Food NUlilber Percent Minimum HaXl~U~ SUI Mean S.D Hean S D. 
Code Description Consu~ing Consumlng (9 ) (g) (g) (g) (g) (g) (g 1 

4217 Trout, bkd 2 20 250 4500 4750 2375 2125 475 1344 
4164 Rabbit, boiled 3 30 750 1500 3000 1000 354 300 4qA 
4150 Caribou (B), bkd 5 50 125 1000 2653 531 l\~ 26S J47 
4141 Caribou (loi), bkd ~ 20 1010 W,O 2260 1130 1~0 ~~6 4S r, , 
4132 Hoose, bkd 2 20 438 1250 1688 844 406 169 181 
4202 whitefisn (Cl), bkd 1 10 1500 1500 1500 1500 0 150 450 
4140 Caribou (W) 1 dry 5 50 31 150 556 111 41 'i6 63 
4254 "oose, smk/drv 10 63 63 63 b3 0 0 lq 
Total 10 100 250 olSOO 16469 1647 1 l8b th4:' !W 

Total Hal het Food Intake (grams) by Adult Womt'n (n=10) 
. CL Winter tQS8 -

Ranked ln Descending Order Acrordlng to Total (;um) Cor,sulnPd 
(.'fI',U!nf'l S itd ,: 

." Fl)od Food Number Percent Minimum MaXimum Sum Me.l n ') D Me,,,n ') f) 

Code Descr i plion Consu~ing Consumlng (g) (g) (g) (g) (g) (g) l g) 

2277 rea 8 80 800 14400 11000 3875 4192 HOO 40S 7 
~vO Coffee 3 30 600 1400 3200 1067 340 320 523 

1391 Oatlleal 6 60 120 480 2260 380 146 228 218 
416 Bannock, baked 4 40 165 440 1110 278 114 III 154 

2159 Spaghetti noodles 4 40 150 225 675 169 33 68 BS 
2230 Sugar, wnite 8 80 15 103 342 43 26 34 ~9 
1457 Pancakes 1 10 300 300 300 300 0 30 90 
929 Coffee wnltener 3 30 5 225 248 83 101 25 67 

1241 Lard 6 60 5 125 215 36 41 22 16 
156 Beans w/pork & tom.sauce 1 10 125 125 125 W. 0 13 38 

1793 Potatoes, mashed 1 10 100 100 100 100 0 10 30 
1328 Milk, dry 1 10 45 45 45 45 0 5 14 
2049 "aple Syrup 1 10 20 20 20 20 0 2 6 
126 Bacon, cured 1 10 20 20 ?O 20 0 2 6 

1149 Jelly 1 10 20 20 20 20 0 2 6 
505 Butter 1 10 15 15 15 15 0 2 5 

1317 "argari ne 1 10 3 3 3 3 0 0 1 
1324 "ilk, evaporated 1 10 3 3 3 3 0 0 1 
Total 10 100 885 14400 39719 3972 3762 3972 37b2 
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Tolal Traditional FIl(ld Inlake (grams) by Adult Uomen (n:14) 
- CL Sprtng 1990 -

Ranked in Descending Order Accordlng to Total (Sum) Consumed 
Consumers Total 

Food Food Humber Percent Hinlmum Haximum Sum Mean 5.0. Hean S.D. 
Code Description Consumi ng Consulli ng (g) (g) ( 9 ) (9 ) (9 ) (g) (9 ) 

4217 Trout, bkd 8 57 250 875 3250 406 240 232 271 
4202 Whitefish (CL), bkd 3 21 250 1000 1500 500 354 107 262 
4150 Caribou (B), bkd 2 14 175 500 875 418 63 63 155 
4174 Black s<-oler/ducks, bkd 4 29 5 245 505 126 116 36 R4 
4211 Loche, bkd 2 14 125 375 500 250 125 36 99 
4203 Whitefish (CL), s.k/dry 2 14 47 140 187 94 47 13 37 
4218 whitef ish (CL) head, bkd 1 7 50 50 50 50 0 4 13 
Total 13 93 190 1000 6867 528 ~77 491 29q 

Total Market Food Intake (grams) by ~dult Uomen (n:l~ 1 
"t" - CL Spring 1990 -
~ Ranked ln Descending Order Acrording to Total (Suœ) Consumed " Consumers Total 

Food FtlOd Humber Percent Hinimum MaXImum Sum Mean S.D Maa n S D 
Code Description Consuming Consuling (g) (g) (g) (g) (g) (g) (g) 

2277 Tea 12 86 200 2000 10200 850 595 729 626 
800 Coffee 3 "Il 200 2200 2800 933 899 200 566 '" 416 Bannock, baked 7 50 25 300 1250 179 121 89 124 

1391 Oatleal 4 29 240 360 1200 300 60 86 139 
1252 Powdered drinks 3 21 226 678 1130 377 213 81 183 
2104 Vegetable & Meat Soup 3 21 124 496 920 307 152 66 144 
1793 Potatoes, .ashed 1 7 600 600 600 600 0 43 155 
1616 Cnd frUit (heavy SYTUp) 1 7 556 556 556 556 0 40 143 
2165 Spag.w/meatballs&to •. sce 1 7 550 550 550 550 0 39 142 
1324 Milk, evaporated 5 36 5 246 376 75 88 27 64 
2075 Creai of Chlcken Soup 1 7 372 372 372 372 0 27 96 
2159 Spaghettl noodles 3 21 38 150 263 88 47 19 42 
850 Sweet corn, canned 1 7 255 255 255 255 0 18 66 
587 Chocolate 4 29 11 65 188 47 21 13 24 

2230 Sugar, white 7 50 8 65 183 26 19 13 19 
505 Butter 4 5 5 45 95 24 15 7 13 
?29 Coffee whltener 2 14 20 55 75 38 18 5 15 

1241 Lard 4 29 10 15 55 14 2 4 6 
1872 Rice, white 1 7 38 38 38 38 0 3 10 
581 Caralel candy 1 7 37 37 37 37 0 3 10 

d' 461 Bread, enriched white 1 7 23 23 23 23 0 2 6 
2456 Wheat flakes 1 7 14 14 14 14 0 1 4 
Total 14 100 255 4346 21186 1513 1103 1513 1103 
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,'\i?p .... nJ l \ 

loI~lgnt Data fOI Oene/Metls Adults LIvIng 
ln Fort Saod Hope, N.W.T. (lune, lQ9O) 

Mean Wt. 5t.Dev. No.in Mean Wt St.Oev No ln 
Sex Y.O.B. (kg) (kg) Mean Sex Y.O.B. (kg 1 (~g \ Heln 

" 1971 R R R 1'1 1954 b3.2 0.0 

" 1971 62.2 0.0 1 H 1954 53.6 0.0 2 
F 1971 52.9 0.0 2 M 1954 73.0 0.0 3 
H 1971 60.6 0.0 3 Il 1953 75.4 0.0 3 

" 
1971 70.7 0.1) ') F 1%1 S~.O o 0 

F 1971 S4.7 0.0 ') F 1<153 'iq e- l) 0 2 
F 1971 48.9 0.0 3 F 1953 Il H H 
H 1971 6 •. 2 0.0 ') H 1953 R R R 
Il 1971 62.1 0.0 3 M lQ~3 Il M Il 
Il 1971 82.0 0.0 M 1 <151 74.é 1) 1) 

F 1971 55 8 o 0 1 F 1(4',: ')1. 0 ~ 0 
Il 1970 Il Il M fo1 1l':: Mr. 0 ,) ,) 

F 1970 57.7 0.0 l Clr, 1 p f,' t;. 

F 1970 li toi M M l')C",l b) c. " " 

H 1970 63 1 0.0 1 "1 l'i~l R fj 

Il 1970 6) 2 Q.O M ~'lS: f,'" \. ,\ 

Il 1Q70 &5.2 0.0 \9',\ :'/1 (' ~ ; 

fol 1970 72 0 0.0 ,~ l'lSI 7)3 ,) 'i 
F 1970 56.7 0.0 M 1%1 88.3 0.0 J 
1\ 1970 104.7 0.0 3 F 1951 R R R 
F 1970 56.1 0.0 Il 1%1 Il toi fol 

Il 1970 57.0 0.0 2 F 1951 82.5 0.0 ) 

1\ 1970 90.6 0.0 3 F 1950 59.3 o 0 2 
Il 1970 69.5 0.0 3 Il 194Q 6'l 9 " 0 2 . F mo Il Il Il F 1949 Il M M , 
Il 1969 58.6 0.0 3 F 1~4q R R R 1. 

r F 1969 1\ 1\ 1\ F 1948 58.3 0.0 2 
~ F 1969 61.0 0.0 1 F 1948 61.7 o 0 " , 1\ 1969 68.5 0.0 3 Il 1948 Il Il Il ~ 
1 

F 1969 R R R 11 1948 78 3 o 0 3 l' 
Î F 1969 11 11 11 Il Iq48 7U 0.0 
~ H 1969 R R R 11 1947 6& 0 o 0 ~ 

Il 1969 57.9 0.0 1 F 1947 R R R t , 
F 1969 R R R F 1947 R R R ~ 

f F 1969 62.0 0.0 3 11 1947 R R R • F 1968 H 11 11 11 1946 73.9 o 0 1 ~ 
~ 

11 1968 R R R Il 1946 69.8 0.0 2 ~ , 
~ F 1968 61.8 0.0 1 1\ 1946 60.7 o 0 3 , F 1968 52.8 0.0 2 H 1945 11 Il H ( F 1968 65.2 0.0 3 Il 1945 89.2 0.0 2 

1 
Il 1968 86.1 0.1 2 H 1945 94.4 0.0 2 
F 1968 54.1 0.0 2 1\ 1945 85.7 0.0 1 ,. 1967 68.4 0.0 3 F 1945 1\ Il Il 

~ 11 1967 76.5 0.0 3 F 1944 83.6 0.0 1 t 
1 ,"l<-

Il 1961 66.4 0.0 2 Il 1944 77 .1 0.0 2 
11 1967 73.2 0.0 2 Il 1944 R R R 
Il 1967 70.8 0.0 1 F 1944 68.5 0.1 2 
1\ 1967 59.6 0.0 2 Il 1944 71.4 0.0 2 
F 1967 84.5 0.0 F 1943 R R R 
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~ 
"j".9r1f ~Jtd '';1 Defie/Metis Adults Llvlng 

\ 10 FOlt GO(\,j Hope, N.W.T. (June, 1990) 

Mean Ut. St.Dev. NO.in Mean Wt. St.Dev. NO.in 
Su Y.O.B. (kg) ( kg) Mean Sex Y.0.8. (kg) (kg) Mean 

F 1967 50.4 0.0 3 F 1943 60 .7 0.1 2 
F 1966 57.9 0.0 3 F 1943 R R R 
F 1966 " " " F 1942 M M H 
11 1966 63.8 0.0 1 F 1942 60.9 0.1 2 
F 1966 54.8 0.0 2 11 1942 " 11 M 

" 1966 " M H " 1942 89.7 0.0 3 
F 1966 59.3 0.0 3 F 1942 77.8 0.0 3 
M 1966 74.6 0.0 2 F 1941 M M M 
F 1965 50.8 0.0 3 H 1940 78.2 0.0 2 
H 1965 57.5 0.0 2 F 1940 R R R 
H 1965 97.2 0.0 1 " 1940 89.1 0.0 ~ 

M 1965 77 .0 0.0 2 M 1940 56.5 0.0 2 

" 1965 77 .2 0.0 3 F 1940 54.7 0) 0 3 
M 1965 59.5 0.0 3 M 1'119 52.2 o 0 ~ 

~ 

F 1965 52.7 0.0 2 M 1939 67.3 0.0 

" 1965 67.7 0.0 1 M 1939 88.6 0.0 2 
F 1965 55.5 0.0 2 F 1939 60.8 0.0 ~ 

J 

F 1965 80.9 0.0 2 M 1939 M M ~ 

" 1965 64.3 0.0 2 H 1939 M H M 

( " 1965 61.8 0.0 2 F 1939 73.8 0.0 2 
\1, 

" 1964 65.2 0.0 2 F 1938 63.1 0.0 2 
F 1964 80.1 0.2 3 F 1938 55.3 0.0 2 
H 1964 62.9 0.1 2 H 1938 95.5 0.0 1 
F 1964 63.1 0.0 3 F 1938 38.6 0.0 2 
F 1964 R R R " 1938 52.7 0.0 3 
F 1964 53.4 0.0 2 F 1938 M H M 
H 1963 77.8 0.0 3 F 1937 56.9 0.0 2 
F 1963 51.4 0.0 3 F 1937 58.2 0.0 3 
F 1963 54.3 0.0 3 H 1936 80.1 0.1 2 
H 1963 66.8 0.0 3 " 1936 87.2 0.0 3 
If 1963 66.6 0.0 2 H 1936 R R R 

" 1963 73.5 0.0 3 F 1936 R R R 
F 1963 49.5 0.0 2 " 1936 H H H 
F 1963 51.6 0.0 2 H 1936 64.7 0.0 3 
F 1963 54.6 0.0 2 F 1936 51.0 0.0 2 
f 1963 54.7 0.0 1 H 1936 " H H 
F 1962 56.4 0.0 3 If 1934 82.6 0.0 2 
F 1962 66.7 0.0 2 F 1934 If If H 

" 1962 52.1 0.0 2 " 1934 98.3 0.0 2 
If 1962 57.8 0.0 2 F 1934 66.7 0.1 3 
F 1962 " " " " 1934 82.1 0.0 3 
F 1962 73.0 0.0 2 F 1933 " H M 

If 1962 76.5 0.0 3 F 1933 11 H H 
11 1962 R R R 11 1933 72.3 0.0 3 

1" 
11 1962 65.2 0.0 3 F 1933 47.6 0.0 1 
F 1961 50.8 0.0 3 F 1932 58.9 0.0 1 
F 1961 60:0 0.0 2 F 1932 53.7 0.0 1 
11 1961 " 11 11 11 1932 11 " 11 
F 1961 If If If F 1932 11 H 11 
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~\ ~Sr)t L',t3 fOl O~ne,'1~tl:, AJult.:, Li'.\ng 
,0 f';I' I;vod Hope, N.W.T. (June, 1'1'10) 

Mean Wt. St.Dev. NO.in Mean ~t. St.Dev. No in 
Sex Y.O,B. (kg) ( kg ) ~ean SexY.O.B. (kg) (~g ) l'lean 

F 1961 79.2 0.0 1 M 1932 98.9 0.0 2 
11 1961 59.2 0.0 2 M 1932 61 7 0.0 3 
11 19M 75.8 0.0 2 M 1931 77 .6 0.0 3 
11 1961 71.9 0.0 3 F 1931 81.9 0.0 3 
11 1960 70.2 0.0 2 F 1930 55,6 0.0 2 
M 1960 M 11 11 M 1930 H M M 
F 1960 56.1 0.0 3 F 1'130 48.8 o 0 , .. 
f \960 60.1 0.0 2 F \Q30 R R R 
11 1960 57.9 0.0 3 M 1930 R R R 
F 1960 54.1 0.0 1 H 1929 R R R 
H 1960 M 11 11 F 1927 70.8 o 0 , 

-
f 1960 47.8 0.0 2 F \927 R R R 
M 19&0 76.6 0.0 3 M 1926 63.8 1) 0 
F 1960 52.0 0.0 3 F 1'126 M 1'1 M 

M 1960 82.1 0.0 2 F 1'124 M H M 
F 1960 77 3 0.0 3 F l'ln M M M 
M 1960 63.7 0.0 3 M 19~3 67.& l " . " 
F 1959 44,.) a 0 , 

M \'r: M M " ~ 

F 1959 H K K F Inl 5&.4 0,0 
M 1959 59.8 0.0 1 M \'121 80,8 1) 1 
F 1959 62.6 0.0 2 F 1920 R R R 
H 1959 65.S 0.0 2 F 1920 51 7 o 0 1 
F 1958 61.3 0.0 2 Il 1919 68.7 0.0 
11 1958 75.4 0.1 3 H 1919 78.2 0.0 2 
11 1958 87.3 0.0 2 M 1918 M 

'" 
toi 

M 1958 72.5 0.0 3 M 1917 M M M 
Il 1958 11 Il 11 11 1917 66.8 0.0 1 
F 1957 68.8 0.0 2 F 1916 R R R 
F 1957 65.2 0.0 1 " 1916 56.2 a 0 3 
F 1957 74.5 0.0 1 F 1913 11 1'1 H 
F 1956 R R R 11 1912 M 1'1 M 
F 1956 50.7 0.0 2 F l'H2 R R R 
Il 1956 84.8 0.1 2 F 1911 66.4 0.1 3 
/'1 1956 69.7 0.0 3 F 1911 40.1 a 1 '3 

" 1956 79.8 0.1 2 F 1910 R R R 
F 1956 SC .1 0.0 1 F 1910 42.6 0.0 3 
11 1956 95.8 0.1 3 F 1910 51.9 0.0 3 
F 1955 59.4 0.0 l 11 1910 88.4 0.0 
F 1955 ,. ,. /'1 F 1910 62.8 0.0 3 
F 1955 53.7 0.0 2 F 1908 62.4 0.0 1 
F 1955 R R R ,. 1908 H 11 11 ,. 1955 63.6 0.0 2 H 1906 61.4 0.1 2 
11 1955 74.7 0.0 2 ,. 1905 59.1 0.0 3 
F 1954 55.2 0.0 2 11 1905 57.9 0.0 3 

"'f'Io 
11 1954 R R R F 1903 55.6 0.0 3 

, , 11 1954 70.4 0.0 1 11 1902 R R R 
11 1954 59.6 0.0 2 F 1900 Il 11 11 

F 1900 11 ,. 11 
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Appendix 10 

( 

Weight Data for Dene/Metis Adults Living 
.:1 Calville L~ke, N.W.T. (June, 1990) 

Mean Wt. St.Dev. No. in 
Sex y O.B. (kg) (kg) Mean 

F 1969 57.6 0.0 2 
H 1965 76.1 0.0 3 
H 1964 68.4 0.0 2 
M 1964 69.9 0.0 2 
F 1963 61.6 0.0 1 
F 1962 59.3 0.1 2 
F 1962 51.1 0.0 3 
H 1961 82.0 0.0 2 
M 1959 70.2 0.0 2 
M lm 83.8 0.0 1 
F 1957 55.3 0.0 2 
"1 1'148 66.8 o 'l 3 
F 1948 55.8 .),0 

M lq44 63.5 0.0 
M 1941 82.6 0.0 
F 1'140 53.6 0.0 1 

( 
F 1940 86.6 0.0 1 
F 1939 52.6 0.0 2 
H 1939 71.3 0.0 1 
M 1937 68.1 0.0 3 
F 1936 74.5 0.0 1 
M 1934 82.2 0.0 2 
M 19n 71.0 0.0 3 
F 1931 80.3 0.0 2 
H 1930 55.8 0.0 2 
11 1929 49.2 0.0 2 
F 1928 R R R 
M 1928 74.4 0.0 2 

" 1926 11 M M 
11 1925 71.0 0.0 3 
F 1908 98.9 0.0 1 
F 1908 45.7 0.0 2 
F 1905 48.8 0.0 ~ , 
!1 1901 47 5 ,) J 

Key: 

11 : difficult to reach (Iissing) 
R : refused to participate 
A : °awkwardo to leasure (infants, crying chiLdren, physically challenged) 

f 


