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Abstract
Objective: Game bird consumption is an important part of the diet of Indigenous
populations in Canada and, as part of country food consumption, is associatedwith
improved nutritional status. The objective of this project was to document the con-
sumption of game birds for Dene First Nations in the Northwest Territories (NWT),
Canada.
Design: Participants were invited to complete a FFQ using an iPad to document the
types of country foods consumed, as well as consumption frequency and prepa-
ration methods, including thirteen types of game birds.
Setting: The project was implemented in nine communities in the Dehcho and
Sahtú regions of the NWT, Canada.
Participants: A total of 237 children and adult participants from Dene First Nations
in the Mackenzie Valley region of the NWT took part in the current study.
Results: FFQ findings indicated that game birds were frequently consumed in both
Dehcho and Sahtú communities. Canada goose andmallard were found to be con-
sumed by the largest number of participants. Five different species (including
Canada goose and mallard) were found to be consumed by at least 25 % of par-
ticipants over the last year. When consuming game birds, most participants
reported consuming the meat as well as most, if not all, other parts of the bird.
Conclusions: Differences were observed since the last country food assessment in
the 1990s in the same regions. These findings increase knowledge of the current
Dene diet patterns and support the understanding of diet transition.
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Country food consumption (traditional locally harvested
foods from the land and water) is an important part of
the diet of First Nations in Canada, who traditionally harvest
caribou, moose, fish, game birds, small game and many
plants(1). Country foods are integral to the health, wellness
and food security of the Indigenous communities within
the Northwest Territories (NWT)(1–4). For Indigenous
groups in Canada, a dietary transition is underway such that
country food harvesting is decreasing while reliance on
store-bought food is increasing(4). The primary reason
behind this dietary change is thought to be the transition
away from traditional subsistence lifestyles, towards the
wage economy. Despite this general trend, some residents
within particular NWT communities still rely on significant
quantities of country foods in their diet. According to the
Government of the NWT, 40–50 % of residents in the
NWT rely on country food for at least 75 % of their meat
and fish; however, this number has been declining since

1999(5). Larger communities in the NWT have seen a
decrease in country food use, due in part to participating
in the wage economy leading to a decrease in time and
access to country foods, while also having increased access
to and financial means for store-bought foods(5). However,
most smaller communities primarily have access to low
quality, high cost store foods, making sustainable country
foods an important resource for the health of these com-
munities(5). Country food consumption promotes the
dietary intake of essential nutrients, vitamins and minerals,
while reducing the intake of saturated fats, sucrose and car-
bohydrates, which are often consumed in higher quantities
in store-bought food(6). Due to changes in dietary patterns
among many Indigenous peoples in northern Canada,
country foods now typically make up< 30 % of an individ-
ual’s total dietary energy, yet despite this lower percentage
they still contribute a significant portion of essential
nutrients to the diet(7). Common country foods across the
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NWT include caribou, moose, seals and hare, as well as
birds such as ducks, geese, grouse and ptarmigan, fish,
and a variety of berries(5).

Aside from the project presented in this paper, a com-
prehensive assessment of country food consumption
among Dene and Metis communities in the NWT was last
undertaken over 25 years ago (1993–1995) by the Centre
for Indigenous People’s Nutrition and Environment
(CINE)(8). The findings of the CINE project indicated that
game birds make up an important part of the country foods
consumed for First Nations, Inuit and Métis in Canada. Our
community-based human biomonitoring project was more
recently implemented in the NWT in 2015–2018, with the
aim of investigating contaminant exposures, nutrition
markers and the role of country foods(9,10). Of the ten most
consumed country foods in the larger study, twowere birds
(Canada goose and mallard)(11), highlighting the impor-
tance of waterfowl for food security and nutrition, and a
need to more closely examine bird consumption.

As part of this larger project, the objective of this paper
was to estimate game bird consumption for First Nations in
the Sahtú and Dehcho regions in Canada and how it has
changed over the past 20 years. Data from a FFQwere used
to estimate the average consumption frequency for specific
game birds over the 12-month period prior to the partici-
pant completing the FFQ. The FFQ results in the current
study were subsequently compared with the last available
data from the CINE project led by Harriet Kuhnlein in the
1990s(8), in order to document potential changes in patterns
of country food preparation and consumption over the past
two decades. As the CINE study looked only at bird con-
sumption among adults, the findings of this project have
been presented both in terms of all respondents and adult
respondents only, for comparative purposes.

Materials and methods

Study design
The research team worked with local partnering commun-
ities in several Dehcho and Sahtú communities between
2015 and 2018 to develop Community Research
Agreements and to implement a human biomonitoring
project(9). The local governments provided direction and
hired local coordinators in each community to support
the project. The FFQ was refined prior to implementation
to document country food patterns in these commun-
ities(11). The project was implemented in nine communities
along the Mackenzie Valley, including two regions: in the
Dehcho (Tthets’ek’ehdeli (Jean Marie River), K’atl’odeeche
(Hay River), West Point, Deh Gah Gotie (Fort Providence),
Ka’a’gee Tu (Kakisa Lake), Sambaa K’e (Trout Lake)) and in
the Sahtú (Tulit’a, Deline, and K’asho Got’ine (Fort Good
Hope)) in the NWT (Fig. 1). Community research assistants
were involved with the recruitment and other aspects of
project engagement, and research agreements were signed

with each of the participating communities. Random selec-
tion recruitment was combined with word of mouth and
poster recruitment, aiming to represent the gender and
age distribution of the local population. The larger project,
funded by the Northern Contaminants Program, involved
the collection of three biological samples (human hair,
urine and blood), the administration of two dietary surveys
(the FFQ and a 24-h dietary recall) and a Health Messages
Survey to characterise knowledge awareness, risk percep-
tion and communication preferences(10). Participants had
the choice to take part in any number of the six compo-
nents. Results were returned to participating communities
and individuals within 12 months after sampling.

Ethics and consent
With the assistance of local interpreters and translators (local
languages: North Slavey, South Slavey), informed written
consent was obtained from participants. Participants aged
6 years and older were invited to take part in the project.
Young children were assisted by their parents in completing
the FFQ. For those under 18 years of age, the research team
described the project both to the minor and to their legal
guardian. Theminor thereafter was required to confirm their
understanding of the project and provide verbal assent,
while the parent/guardian of the child was required to pro-
vide written consent. In recognition of this time commit-
ment, each participant received compensation in the form
of a gift card (e.g., for the local general store).

Food frequency questionnaire
Participantswere asked to complete the FFQ in order to docu-
ment their country food use over the previous year. FFQ have
been used by several research groups to document country
food consumption(3,12–17). Our FFQ was administered on
iPads through the QuickTapSurvey app. This FFQ gathered

Fig. 1 (colour online) Locations of communities participating in
the project (2016–2018), from the ( ) Dehcho region and ( )
Sahtú region, NWT
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information about the country foods that participants had
eaten over the past year. The FFQ questions asked first about
the type of country foods consumed, then what parts and
organs were consumed, how often the foods were eaten
on average over the last 12months and how they were pre-
pared. Meal size was also documented, based on photos rep-
resenting portion sizes. The country foods were categorised
into four classes in the survey (fish, land animals, game birds,
plants and berries) for which the parts and organs eaten and
the frequency, cooking and preparation methods were doc-
umented. The FFQ included questions on the consumption of
thirteen species of game birds. The FFQ includes up to 319
questions, which are conditional upon previous answers.
All of the FFQ were completed in the winter time
(November to March). Other details about the FFQ can be
found in a previous publication (Ratelle et al., 2020)(11).

Statistics
Descriptive statistics were calculated using Microsoft Excel
2019. Consumption rates were reported by species
(yes/no). Frequencies were reported only for consumers
who said ‘yes’ to at least oneof the species.Differences in con-
sumption frequencieswere calculated for gender, regions and
age groups using the Wilcoxon Mann–Whitney U-test in SAS
(SAS® Logon Manager, release 9.4, SAS Institute Inc.). The
tests were considered statistically significant at P< 0·05 for
a two-tailed test. Since the CINE study only included adults,
results reported herein include descriptive statistics from: (i)
all respondents and (ii) adult respondents only (i.e., to more
directly compare to the previous CINE study).

Results

Study participants
A total of 44 % (n 237) of all the participants from the larger
project completed the FFQ. Of these participants, 65 %
were from the Dehcho and 35 % were from the Sahtú.
Participating individuals were 48·5 % men and 51·5 %
women, from 6 to 79 years old, with a median age of
43·5 and an average age of 41·6 years. Further information
on participants can be found in Ratelle et al.
2020(11). The relatively low response rate to the FFQ might
have been due to the addition of other study components,
leading to full participation requiring up to 2 h of time for
the participant (e.g., biological sampling, 24-h recall, the
Health Messages Survey)(11). As such, it is difficult to assess
if the sample is representative of the population.

Bird species consumption
The most frequently consumed game birds in the last year,
and the percentage of participants who reported consum-
ing each of those, are reported in Table 1. The percentage
of participants who reported consuming each species
ranged from 1 to 57 %. Canada goose and mallard were
consumed by the largest number of participants (57 and

44 %, respectively). Five bird species were consumed by
at least 25 % of participants (Canada goose, mallard, spruce
grouse, ptarmigan and black duck). A comparison of the
rates of consumption between men and women and
between different age groups is shown in Table 1.

There were no differences between genders and regions
for the consumption of the most consumed species, Canada
goose andmallard. No significant differencewas observed for
reporting the consumption of cooked Canada goose (men v.
women: P= 0·63, Dehcho v. Sahtú: P= 0·11). No significant
difference was observed for the consumption of cookedmal-
lard (men v. women: P= 0·44, Dehcho v. Sahtú: P= 0·21). No
significant differencewas observed in the distributions of con-
sumption frequencies reported by men (ncanada goose = 52,
nmallard= 68) v. women (ncanada goose = 39, nmallard= 64)
and by Dehcho (ncanada goose = 83, nmallard = 71) v. Sahtú
(ncanada goose= 49, nmallard= 25). Differences in the number
of Dehcho v. Sahtú consumers can be attributed in part to
the higher percentage of Dehcho respondents to the survey.
Consumption of other species ormethodswas not statistically
tested due to small sample sizes (< 25 participants). Only the
distributions for Canada goose consumption were signifi-
cantly different for participants under 40 years (n 45) and
over/or 40 years (n 87) (P= 0·001), but not significantly differ-
ent for cooked mallard consumption (P= 0·19).

Consumption of organs and other parts
When game birds were harvested, participants reported
eating the meat as well as most, if not all, organs and other
parts of the animal. For example, when Canada goose was
harvested, participants reported eating the meat, gizzard,
kidney, heart, liver, eggs and fat. The parts consumed
are reported in the online Supplementary Material.

The parts participants reported consuming and the fre-
quency at which they consumed them varied between the
Dehcho and Sahtú. For example, 32 % of Dehcho partici-
pants reported consuming spruce grouse meat, consuming
it on average 1·1 times per week, whereas only 24 % of
Sahtú participants reported consuming spruce grousemeat,
on average 0·6 times per week. There was also variation
seen in terms of the parts of the bird that were consumed.
In general, respondents reported consuming organs or
other parts of the game birds at a similar or lower frequency
than the meat. This was seen, for example, in spruce
grouse, sharp-tailed grouse and ptarmigan. The percentage
of respondents who reported consuming the meat of the
bird was usually higher than the percentage of those
who reported consuming other parts.

For most species, participants reported consuming
organs including gizzard, kidney, heart and liver. Black
duck and long-tailed duck lungs were reported to be con-
sumed by some respondents, as well as wigeon guts. The
head was also consumed by some respondents for black
duck, mallard, wigeon, Canada goose, snow goose, pintail
and swan. Canada goose neck was also consumed.
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Notably, none of the participants reported consuming any
fish duck organs, and only 1–2 % of respondents across
groups reported consuming fish duck meat. Among both
the Dehcho and the Sahtú, Canada goose gizzard, heart
and fat were the most frequently consumed organs overall
of all organs from all species, although the order of prefer-
ence between these threewas not the same for both groups
(Table 2). The consumption patterns changed between the
1990s and the current study. As mentioned in the previous
section, there seems to be a trend for changing consump-
tion patterns over time for both genders and regions. Both
for the Dehcho and Sahtú regions, five organs were con-
sumed in the 1990s by at least 5 % of respondents, while
this number increased to six organs from the more recent
data in our study (Table 2).

Preparation methods
A range of preparation methods were documented
(cooked, pan fried/deep fried, grilled/roasted/baked,
smoked, raw, boiled/soup/stew, smoked/fully dried,
smoked/half dried, campfire). The most used preparation
methods for the birds consumed by at least 20 % of the
respondents (Canada goose, mallard, spruce grouse,
sharp-tailed grouse, ptarmigan, black duck) were cooked
(58–71 %)> fried (33–77 %)> stew (30–46 %)= campfire
(30–46 %)> roasted (18–35 %)> smoked (3–21 %). No
participants reported consuming raw game bird meat.
The smoked foods consumed by the participants are
reported in Table 3. Within these game birds, Canada
goose, swan and snow goose were the foods most fre-
quently consumed after being smoked.

The most frequently reported preparation method
across species was cooked. The online Supplementary

Material provided reports on the numbers of respondents
who consumed each of the species cooked. Canada goose
was themost frequently reported cooked species, followed
bymallard, black duck and spruce grouse. Dehcho respon-
dents reported consuming several more game bird species
compared with Sahtú respondents. Male respondents also
reported consuming more game bird species than female
respondents. However, for both long-tailed duck and snow
goose, the majority of participants who reported eating the
cooked bird were from the Sahtú v. the Dehcho (75 and
67 %, respectively). There was a difference of 8–15 % in
the use of the campfire preparation method between
men and women for the three most consumed birds
(Canada goose, mallard, black duck).

Discussion

Importance of bird consumption
Birds are an important food source in many parts of the
world and have been for centuries(18). Bird consumption
has a very important cultural role in the Dehcho and
Sahtú regions. In fact, the community of K’ahbami Tue
(Colville Lake) means ‘Ptarmigan Net Lake’, referring to
the traditional method of trapping the bird(19). Birds are
important to Dene people as a country food source, along
with being a good source of protein, vitamins and miner-
als(18). Additionally, birds have been identified as a sustain-
able food source with the potential to improve food
security, while the populations of some other country food
species, like caribou, are in decline(18,20).

The results of the current study are in line with what was
found by other authors in the NWT. A study on country
food consumption among the Sahtú and Dene/Métis in

Table 1 Percentage of consumers of game birds by species

Birds consumed Latin name

Percentage consuming
(%)

Total Men Women Up to 40 years old 40 years old and over

N 237 115 122 96 141
1 Canada goose Branta canadensis 57 61 54 48 65
2 Mallard Anas platyrhynchos 44 51 38 36 50
3 Spruce grouse Falcipennis canadensis 28 37 20 17 36
4 Sharp-tailed grouse Tympanuchus phasianellus 24 31 18 16 31
5 Ptarmigan Lagopus sp. 25 32 19 20 30
6 Black duck Melanitta sp/Anas rubripe* 29 31 27 22 35
7 Snow goose Chen caerulescens caerulescens 19 23 15 9 26
8 Swan Cygnus colombianus 19 23 15 13 23
9 Pintail Anas acuta 13 21 5 7 17
10 Wigeon Mareca americana 6 10 3 4 8
11 Canvasback Aythya valisineria 5 7 3 1 8
12 Long-tailed duck‡ Clangula hyemalis 3 5 2 0 5
13 Fish duck§ Mergus sp/Lophodytes 1 1 1 0 2
All Species 69 70 67 57 77

*The communitymentioned that people use the term black duck and black scoter interchangeably. It seemsmultiple species are encompassed under one local name identified
as black duck.
†This bird was referred sometimes in the literature as ‘oldsquaw’, a name which is still used in some parts of the NWT.
‡It seems multiple species are encompassed under one local name identified as fish duck, potentially including red-breasted merganser, hooded merganser and common
merganser.
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Table 2 Bird parts consumption pattern changes between CINE study (1993–1995) and current study (2016–2018)

Categories

Dehcho Sahtú

1993–1995 – CINE 2016–2018 1993–1995 – CINE 2016–2018

Number of organs consumed† 5 6 5 6
Most consumed bird organs‡ 1.Spruce grouse gizzard

2.Sharp-tailed grouse gizzard
3.Mallard gizzard

1.Canada goose gizzard
2.Canada goose heart
3.Canada goose fat

1.Ptarmigan gizzard
2.Ptarmigan heart
3.Spruce grouse gizzard

1.Canada goose heart
2.Canada goose gizzard/Canada goose fat*

*Same percentage of consumption.
†Consumption of at least 5% of participants. The organs documented were the gizzard, kidney, heart, liver, fat, eggs. Eggs of the same species were not consumed by at least 5% of the participants in 1993–1995.
‡Consumed by the most respondents.

Table 3 Smoked game bird meat consumed by at least 1% of the respondents and average frequency of consumption per week by consumer

Dehcho Sahtú Dehcho and Sahtú (Mackenzie Valley)

All respondents (n 154)
Adult respondents only

(n 125) All respondents (n 123)
Adult respondents only

(n 83) All respondents (n 237)
Adult respondents only

(n 197)

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Spruce grouse 1 1·5 2 1·5 0 – 1 1·5 1 1·5 1 1·5
Ptarmigan 0 – 0 – 2 0·5 1 0·5 1 0·5 1 0·5
Black duck 1 2·8 2 2·8 2 0·5 3 1·6 2 1·6 2 1·6
Mallard 0 – 0 – 4 0·5 2 0·5 1 0·5 1 0·5
Wigeon 1 0·5 1 0·5 1 0·5 2 0·5 1 0·5 1 0·5
Canvasback 0 – 0 – 1 0·5 1 0·5 1 0·5 1 0·5
Canada goose 5 1·4 5 1·4 16 0·9 12 1·0 8 1·1 9 0·9
Snow goose 1 0·5 1 0·5 7 0·5 6 0·5 3 0·5 4 0·5
Pintail 0 – 0 – 2 0·5 2 0·5 1 0·5 1 0·5
Swan 2 1·5 2 1·5 7 0·5 6 0·6 4 0·8 4 0·8

G
am

e
b
ird

co
n
su
m
p
tio

n
in

D
en

e
co

m
m
u
n
ities

1233

https://doi.org/10.1017/S1368980021000021 Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S1368980021000021


K’asho Got’ine (Fort Good Hope) and K’ahbami Tue found
that black scoter and mallard were the main birds fre-
quently consumed in the 6-month period assessed (May,
June, July, August, October and November) in K’asho
Got’ine, while in K’ahbami Tue only black scoter was
among the most frequently consumed country foods over
the 6-month period(21). However, in both communities,
Canada goose and ptarmigan were consumed by over
50 % of households when in season, and many people in
K’ahbami Tue also consumed merganser (fish duck) when
in season(21). Additionally, a FFQ conducted by Batal and
colleagues identified the frequent consumption of boiled
Canada goose meat, baked ptarmigan flesh and baked
black duck flesh in Denendeh (i.e., the western portion
of NWT) and the Yukon(12). Canada geese are also an
important source of food for the communities of
Tuktoyaktuk and Paulatuk in the Inuvialuit Settlement
Region, NWT(6). In summary, based on the available data
from the literature and including our study, black scoter,
mallard, Canada goose, ptarmigan and fish duck are impor-
tant game birds for the diet of Dehcho and Sahtú commu-
nity members in the NWT.

Comparison to country food consumption
in the 1990s
Results from the FFQ, including the list of foods consumed,
consumption frequencies and portion sizes, and gender
differences, reflect the food behaviour of this Dene popu-
lation in 2016–2018. These findings can be used to monitor
dietary changes over time and provide knowledge to sup-
port locally harvested foods to improve food security in the
region. A comparison can be made between this project
and the CINE project completed in the 1990s(8), which used
similar survey methods. In 1994, CINE conducted similar
surveys on country food consumption in sixteen Dene/
Métis communities in the NWT(8). During this research,
FFQ were conducted in Sahtú and Dehcho communities(8);
however, not all of the same communities were inter-
viewed in both our project and the CINE study. In the
CINE project, the Sahtú and Dehcho communities which
participated were K’ahsho Got’ine (Fort Good Hope),
K’ahbami Tue (Colville Lake), Deline, Pehdzéh Ki
(Wrigley), Liidlii Kue (Fort Simpson), Tthets’ek’ehdeli
(Jean Marie River) and Deh Gah Gotie (Fort
Providence)(8), which overlaps with four of the commun-
ities in this current project (two in the Dehcho and two
in the Sahtú).

In both surveys, participants were asked about their
consumption of the same thirteen bird species: spruce
grouse (spruce hen), sharp-tailed grouse (prairie chicken),
ptarmigan, black duck (black duck and black scoter are
used interchangeably by the community members), mal-
lard, fish duck (hoodedmerganser, Arctic loon), long-tailed
duck, wigeon (whistling duck), canvasback, Canada goose,
snow goose (wavies), pintail and swan. Both this project
and the CINE study found that many organs and parts of

the animal other than the meat are not widely consumed
in these regions.

None of the communities that participated in the CINE
project had birds among their five most frequently con-
sumed country foods across the seasons(8), whereas our
study had two birds (Canada good and mallard) among
the ten most frequently consumed country foods.
However, the CINE report indicates that participants in
the majority of the regions (including Sahtú, Dehcho
and others) wanted to consume more birds in their
diets(8). Several differences were observed between
the results of this 2016–2018 study and the CINE study
from 1993 to 1995 mainly for the types of organs that
were frequently consumed, and the types of birds con-
sumed. Table 4 and Figure 2 show a comparison of game
bird consumption between these two studies. The CINE
study identified the organs that were most frequently
consumed as those from spruce grouse, sharp-tailed
grouse, mallard and ptarmigan, while the present study
identified only Canada goose organs among the most fre-
quently consumed. As shown in Figure 2, there was
increased consumption of the two most consumed spe-
cies, Canada goose and mallard, in both regions for the
current study. In a similar trend, the percentage of people
consuming Canada goose and swan more than doubled
in both regions since the CINE assessment. Alternately,
the third most consumed species of bird, spruce grouse,
decreased in consumption over time in both regions.
There were also some trends that showed differing con-
sumption patterns between regions. For example, the
consumption of pintail and snow goose increased much
more in the Sahtú region than in the Dehcho region
between the two study periods.

The comparison between the summary descriptive
statistics from the two studies suggests several changes
in the popularity and/or accessibility of certain bird spe-
cies. Notably, Canada goose andmallard were among the
most frequently consumed species in the current study,
with their meat being consumed by 57 % (Canada goose)
and 52 % (mallard) of Dehcho respondents and 63 %
(Canada goose) and 40 % (mallard) of Sahtú respon-
dents. However, the CINE study reported that only
25 % of Dehcho participants consumed Canada goose,
while 28 % consumed mallard, and only 15 % of Sahtú
participants consumed Canada goose and 19 % con-
sumed mallard. None of the birds reported in the CINE
study were consumed by over 40 % of respondents in
the Dehcho or Sahtú; spruce grouse and sharp-tailed
grouse meat in Dehcho, and ptarmigan meat in Sahtú
had the highest percentages of consumers, between 30
and 40 %. Consumption of wigeon, snow goose, pintail
and swan meat appeared considerably higher in the
present study compared with CINE results. Overall, eight
of the thirteen species were consumed more in our
recent study for both the Dehcho and the Sahtú regions
than 20 years ago.
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There are limitations of comparing these two projects.
The CINE used the combination of a 3-month winter and
summer FFQ to estimate the yearly consumption(8).
However, each of the seasons is potentially associated with

different hunting and harvesting patterns and this approach
might not be directly comparable to our project, which esti-
mated the consumption of locally harvested food over one
full year. Additionally, the CINE only recruited adults,

Table 4 Comparison between the country food consumption for adults in CINE study (1993–1995) and current study (2016–2018)

Species

1993–1995* 2016–2018†

Dehcho Sahtú Dehcho Sahtú

(n 217) (n 180) (n 125) (n 83)

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Consumers
(%)

Frequency
per week

Spruce grouse 52 1·3 29 0·3 32 1·1 24 0·6
Sharp-tailed grouse 36 1·2 14 0·9 30 1 24 1·1
Ptarmigan 12 1·1 39 0·8 22 0·8 33 0·8
Black duck 21 1·1 26 0·9 29 0·8 33 0·9
Mallard 28 1·1 19 0·5 52 1·2 40 1
Fish duck 2 1·9 4 0·9 2 0·5 1 0·5
Long-tailed duck 5 1 4 0·9 2 0·5 6 0·5
Wigeon/whistling duck 4 0·8 0 NA‡ 9 1 6 1·4
Canvasback 5 1·7 3 1 7 0·6 6 1
Canada goose 25 0·8 15 0·5 57 1·1 63 1
Snow goose 7 1·8 3 0·5 12 0·8 30 0·9
Pintail 5 1·9 3 0·4 13 0·6 15 0·7
Swan 10 0·8 8 0·2 23 0·9 27 0·8

NA, not applicable.
*Centre for Indigenous Peoples’ Nutrition and Environment (CINE), average summerþwinter.
†Reported consumption for our study over a 12-month period (i.e., including summer and winter months).
‡As no Sahtú participants reported consuming wigeon in the CINE study, an average could not be calculated (NA).

Canada goose

Mallard

Spruce grouse

Sharp-tailed grouse

Black duck

Swan

Ptarmigan

Pintail

Snow goose

Wigeon/whistling duck

0 10 20 30 40 50 60 70

Fig. 2 (colour online) Adult consumers (%) in 1993–1995 (CINE)a and in 2016–2018 (study)b,c. , Sahtú-CINE (n 180); , Sahtú-study
(n 83); , Dehcho-CINE (n 217); , Dehcho-study (n 125). aCentre for Indigenous Peoples’ Nutrition and Environment (CINE), aver-
age summer þ winter. bReported consumption for our study over a 12-month period (i.e., including summer and winter months). cAs
no Sahtú participants reported consuming wigeon in the CINE study, an average could not be calculated
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which is why we chose to present the data and the total of
the results, as well as the adult results only.

Traditional ways of life and bird consumption
Country food is an important aspect of the preservation of
traditional ways of life in many Indigenous communities.
The Dehcho and Sahtú participants of the CINE study iden-
tified country food as being important spiritually and cultur-
ally to their communities(8). However, many Indigenous
communities in northern Canada and around the world
have experienced a nutrition transition, as diets which once
consisted of solely country food before colonial contact
now incorporate varying amounts of market food brought
in from southern Canada(4). There have also been changes
to traditional practices such as hunting, which historically
has been done for subsistence and trading(22). While the
consumption of game birds varies according to age and
gender(11), the consumption of country food is a good indi-
cator of the practice of traditional ways of life by commu-
nity members.

In our study, the differences in consumption patterns
between men and women could reflect differences in gen-
der roles in terms of hunting practices in participating
regions of the NWT. While women in Northern commun-
ities can traditionally be hunters, frequencies of harvests
and type of harvesting activities can differ by gender, as
women are often more involved in the larger system of
food harvesting, which usually includes the processing
(e.g., plucking and singeing of feathers, butchering, filleting
of fish, smoking, drying, etc.) of large and small mammals,
fish and bird species(23).

In 2013–2014, the Dehcho First Nations initiated a con-
sultation process with communities to assess the percep-
tion and impact of a ‘return to country foods’ and
reached out for partnerships supporting this priority, to start
discussions about food security issues and climate change.

Environmental factors and climate changes
Climate and environmental changes have previously been
reported to impact traditional hunting and ways of life in
the Canadian Arctic. For instance, changes to the timing of
sea ice formation and break-up can affect the length and tim-
ing of the hunting season(24). Changes to the northern cli-
mate and environment are also thought to have an impact
on bird harvesting and availability. A 2006 study reported
observations among residents inDehGahGotie that the tim-
ing of the migration of some birds in that region had
changed, and additionally that many new species such as
eagles had begun to appear(25). Residents also reported that
geese were returning to the community later in the season,
which shortened the spring goose hunt by about a week(25).
Changes in the timing of the spring break-up of ice, where
the break-up occurs either earlier or later than usual, have
also impacted the goose harvest, making it more difficult
to reach the game birds(25). North of the Mackenzie Valley

communities, in the Inuvialuit Settlement Region, residents
of Tuktoyaktuk and Paulatuk have observed changes in
migratory patterns which they report have resulted in fewer
geese in Tuktoyaktuk and a relative increase in geese in
Paulatuk(6). Additionally, these communities have been
experiencing shorter hunting seasons for geese due to
unpredictable spring weather and earlier ice break-up(6).

Furthermore, climate and environmental changes may
affect the survival of birds due to habitat loss and degrada-
tion, changes to migration and increased risks of disease
within bird populations. There is already evidence that
changes to weather patterns and climate change have
impacted bird behaviour including altering the timing of
breeding periods and migration, changes in breeding suc-
cess such as egg size and nesting success, and changes in
population size and distribution(26). For instance in lesser
snow geese, habitat degradation caused by breeding
grounds overwhelmed by snow geese population growth
has created problematic conditions for gosling develop-
ment(27). Warmer winter and summer conditions have also
been found to lower gosling body conditions due to
changes to available vegetation and risks of overheating,
respectively(27). The presence of parasites combined with
warmer summer temperatures may also reduce body con-
ditions, and in some cases survival rates, by disrupting
water balance and hydration levels in developing gos-
lings(27). A mismatch in the timing of migration patterns,
which are largely driven by photoperiod and circannual
rhythms(28), and the timing of plant availability, which is
affected by snow melt and growing temperatures, further
risks impacting gosling development(27).

Health considerations and contaminant risks
When discussing the consumption of birds, it should be
noted that there may be concerns over the possibility of
birds transmitting disease to humans (zoonosis)(18).
Although there are concerns that hunters of wild birds
may be at an increased risk of avian influenza(29,30), there
have been no cases of avian influenza in North America
reported to have resulted from exposure to wild birds(31).
Additionally, there are some concerns over foodborne ill-
ness as a result of country food consumption; however,
a recent scoping review of foodborne illness in Canadian
Indigenous populations did not identify any studies report-
ing on illnesses from bird consumption(32). Rather, con-
sumption of walrus, seal, caribou and whale, especially
raw or fermented methods that enabled the growth of
pathogens, was found to pose an increased risk of food-
borne illness(32).

Organochlorine levels in game birds may also be a con-
sideration. A study of organochlorine levels in breast tissue
of spring-harvested birds in the James Bay region, com-
pared with previous research in fall-harvested birds, found
that levels of organochlorines varied by species(33). For
instance, higher levels of polychlorinated biphenyl and
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organochlorines were found in spring-harvested Canada
geese compared with fall-harvested geese; however, levels
of organochlorines were lower overall in snow geese(33).
Still, breast tissue of these birds was found to be safe, as
all organochlorine levels identified were below the con-
sumption guidelines for organochlorines in fish and poul-
try, although other parts of the birds were not assessed(33).

Furthermore, there are concerns about lead exposure in
birds as a result of lead shot(34). AlthoughCanadabanned the
use of lead shot inmigratory bird hunting in 1999, lead shot is
still permitted for hunting non-migratory birds in some parts
of the country(34). One example of this is a lack of regulations
prohibiting lead shot in the hunting of upland game birds
(such as chukar, pheasant and wild turkey) within prov-
inces, which has led to birds mistakenly ingesting discarded
lead pellets(35). Consequently, despite regulations on the use
of lead shot in Canada, the USA and many European coun-
tries, exceptions made for non-federal jurisdictions, or cer-
tain European regulations which only require non-lead
shot when hunting over wetlands, continue to pose risks
of lead exposure from spent lead shot in the environment(34).
Investigation of lead sources is important in the context of
these communities as community members have been
found to have elevated blood lead levels(36).

Birds and food security
Country foods are an important part of the food security in
Indigenous communities, as traditional Dene/Métis foods
are typically lower in fat and energy compared with market
foods(8). In the CINE study, it was found that FFQ respon-
dents who reported no country food consumption had
lower intakes of protein, Fe, Zn, Cu, Mg and P – these
nutrients are commonly found in higher concentrations
in wild meats than store-bought food(37). Bird consumption
in particular contributes to food security. Ducks and other
waterfowl are good sources of protein, Fe and Cu(6), while
Canada goose meat has been found to be a source of high
quality protein, Fe and Zn(38).

Bird consumption may also be a potential solution to
issues of food security. Cooper suggests the potential for
the greater use of birds as a food source, including improv-
ing upon existing methods for harvesting wild birds and
expanding this harvest to new bird species(18). This may
be particularly beneficial in circumstances where food
and protein sources, in particular, are in short supply(18).
For instance, game birds have been suggested as a potential
sustainable food source in Southern Africa to address issues
of food security in that region(20). It is worth noting, how-
ever, that when one species of country food is in decline,
not all country foods may be suitable substitutions for a
variety of reasons. For instance, in Inuit populations,
marine mammals and fish are the main sources of vitamin
D intake, yet if these populations are in decline, substituting
an increase in goose or duck intake does not provide the
same amount of vitamin D(24). Alternatively, goose meat
has been found to be a suitable substitute for declines in

caribou populations as it is able to provide similar levels
of protein and Fe intake(24). Additionally, traditional hunt-
ing practices depend on the seasonal variability in the avail-
ability of different species, as not all species are in
abundance during all times of the year(39). Therefore, game
birds may not always be appropriate substitutes as they
may not be sufficiently available year-round.

Limitations
FFQ can be helpful tools for gathering information on
which specific foods are most consumed over the course
of a year, which can be beneficial for assessing country
food intake over time. Although FFQ are a useful and
widely used method for assessing dietary patterns, such
patterns are difficult to thoroughly assess and there are
many limitations of the use of FFQ. Overestimating is a
potential risk using FFQ as a survey tool, which is essential
to acknowledge in our study as there may have been some
overestimation of the frequency of consumption, espe-
cially for respondents choosing the response option for
infrequent consumption of ‘less than once a week’ which
could mean as little as once or as much as fifty-one times
over the course of 12 months. However, the FFQ in the cur-
rent study was based on the FFQ from the CINE study; thus,
the findings between the two studies are comparable, and
even if there is some overestimation of bird consumption,
the overestimation is probably consistent between the
studies. Overestimations would be more pronounced for
less frequently consumed items, such as bird organs, rather
than the bird meat. The limitations of FFQ, in general, and
this one, in particular, are further discussed in Ratelle
et al. 2020(11).

Conclusions

Overall, this project provides knowledge on bird consumption
in a Dene population and reports the frequency of the country
foods consumed in Dene communities in the Sahtú and
Dehcho regions of the NWT. The findings show that bird con-
sumption continues to be a part of country food consumption
in these regions. Some game birds appear to have become a
more important source of food in the communities surveyed
compared with 25 years ago, with some changes also seen
in the relative frequencies of species consumed. Birds provide
a nutritious source of country food which may further address
issues of food security.
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