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“It’s Always a Learning Process”: A Preliminary Study of
Traditional Food Safety Knowledge and Practices in Kotzebue, Alaska
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ABSTRACT. In Kotzebue, Alaska, traditional Qikiqtagrunmiut food practices help reduce risks of food-borne diseases
from locally harvested foods. Changes to climate and societal change affecting food systems may introduce new pathogens
(e.g., avian influenza, neurotoxins from harmful algal blooms) to local food resources or increase the potential for known
pathogens to cause illness (e.g., Clostridium botulinum, Brucella spp., Toxoplasma gondii). To learn more about local concerns
and knowledge, we first discussed the topic with five knowledgeable Elders, then conducted formal interviews with five
Qikigtagrungmiut, from young adults to Elders, selected for experience gathering, processing, and preparing traditional foods.
We also reviewed published literature, selected through keyword searches, on our topic to provide a preliminary assessment
of how current practices reduce or exacerbate risks from food-borne pathogens. We found that traditional practices, such
as inspecting animals and foods, freezing, drying, and cooking, among others, remain effective for reducing some risks, if
those practices are followed carefully. We also found that some emerging pathogens (e.g., harmful algal bloom toxins) are
likely to evade detection or mitigation using traditional practices, and thus may be a priority for monitoring and raising
awareness. Further steps to reducing the risks from food-associated diseases include emphasizing the importance of
sustaining Qikiqtagrugmiut knowledge and practices as the basis for food safety in the community and supporting mutual
learning between traditional food practitioners, wildlife veterinarians, and public health officials. We believe our findings have
relevance to other northern communities with similar food resources and practices.

Keywords: Qikiqtagrugmiut; Ifiupiat; Indigenous; zoonotic disease; climate change; pathogens; hunting; traditional food
system

RESUME. A Kotzebue, en Alaska, les pratiques alimentaires traditionnelles des Qikigtagrupmiuts aident a atténuer les
risques de maladies d’origine alimentaire provenant des aliments récoltés a I’échelle locale. Les changements d’ordre
climatique et sociétal ayant des incidences sur les systémes alimentaires pourraient entrainer 1’émergence de nouveaux
agents pathogénes (par exemple, la grippe aviaire ou des neurotoxines produites par la prolifération d’algues nuisibles) dans
les ressources alimentaires locales, ou encore, augmenter la possibilité que des agents pathogénes connus provoquent des
maladies (par exemple, Clostridium botulinum, Brucella spp., Toxoplasma gondii). Pour en savoir plus sur les préoccupations
et les connaissances des gens de la région, nous avons d’abord discuté du sujet avec cinq ainés bien informés, puis nous avons
réalisé des entrevues structurées avec cingq Qikiqtagrungmiuts, allant de jeunes adultes a des ainés, choisis en fonction de leur
expérience en récolte, en transformation et en préparation d’aliments traditionnels. Nous avons également étudié la littérature
publiée sur le sujet, en utilisant des termes de recherche pour effectuer une premicre évaluation de la maniére dont les pratiques
actuelles réduisent ou exacerbent les dangers associés aux agents pathogénes dérivés des aliments. Nous avons remarqué que
les pratiques traditionnelles, comme 1’inspection, la congélation, le séchage et la cuisson des animaux et des aliments, entre
autres, contribuent encore tout de méme a la réduction de certains risques, a condition de les appliquer correctement. Nous
avons également constaté que les pratiques traditionnelles ne permettent vraisemblablement pas de détecter ou d’atténuer
certains agents pathogénes émergents (par exemple, les toxines produites par la prolifération d’algues nocives). Par conséquent,
il est important de privilégier la sensibilisation de la population a ces agents pathogénes et de lui montrer comment les
repérer. Parmi les autres mesures a prendre pour réduire les risques de maladies d’origine alimentaire, mentionnons 1’accent
mis sur 'importance de maintenir les connaissances et les pratiques des Qikiqtagrugmiuts, qui constituent un fondement de
la salubrité alimentaire dans la communauté, ainsi que la promotion de ’échange de connaissances entre les adeptes de la
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nourriture traditionnelle, les vétérinaires spécialisés en faune sauvage et les responsables de la santé publique. Nous croyons
que nos constatations sont pertinentes pour d’autres communautés nordiques dont les ressources et les pratiques alimentaires

sont similaires.

Mots-clés : Qikiqtagrugmiut; Ifiupiat; autochtone; maladie zoonotique; changement climatique; agents pathogenes; chasse;

systéme alimentaire traditionnel

Traduit pour la revue Arctic par Nicole Giguére.

INTRODUCTION

In common with Indigenous peoples elsewhere, the
Qikiqtagrungmiut, the Ifiupiat of Kotzebue, Alaska (Fig. 1),
have thrived on locally harvested foods for millennia
(Whiting, 2006; ICC-Alaska, 2015). These foods are
nutritious and provide extensive cultural, social, and
spiritual benefits as well (Branch, 2015; ICC-Alaska, 2015).
This pattern continues today. Harvest surveys in 1986 and
2002—-04 show total wild food harvests of up to about
180 kg (400 Ibs) per person and up to about 2250 kg (5000
Ibs) per Tribal member household (Georgette and Loon,
1993; Whiting, 2006). The main species harvested include
caribou (Rangifer tarandus), bearded seal (Ervignathus
barbatus), sheefish (Stenodus leucichthys), and chum
salmon (Oncorhyncus keta), as well as a wide variety
of other fish and animals, including several bird species
(Georgette and Loon, 1993; Whiting, 2006; Mikow and
Kostick, 2016). Harvest levels vary from year to year but
have remained in a similar range throughout this period,
suggesting a high degree of continuity of participation in
the traditional food system.

Consuming food is also a common pathway of human
exposure to pathogens (Morya et al., 2020). To reduce
the risk of food-borne disease and related hazards, the
Qikiqtagrupmiut rely on traditional practices. These
practices cover health assessment, handling of animals,
and preparation of food items (Table 1), similar to those
documented elsewhere (Spray, 2002; Ostertag et al., 2018;
Martinez-Levasseur et al., 2020). In Kotzebue, as in the rest
of Alaska, colonization and modernity have hampered the
transmission of Indigenous Knowledge and practice from
one generation to the next and undermined confidence
in the efficacy of traditional ways in contrast to external
knowledge and assessment systems (Demientieff et al.,
2023). There is thus a pressing local need to understand,
appreciate, and sustain traditional practices regarding
food safety. The Native Village of Kotzebue, the Tribal
government for the Qikiqtagrunmiut, was motivated to
collaborate on this study because of concerns about the
safety of traditional foods, especially in light of information
about new pathogens, such as highly pathogenic avian
influenza and neurotoxins associated with harmful algal
blooms, as well as concern about the potential loss of
Indigenous Knowledge associated with food safety.

Some work has been done in Alaska and northern
Canada to document and analyze traditional food practices
(Shaffer et al., 1990; Forbes et al., 2003; Leclair et al., 2004;

Food Safety Network, 2009; Andersen-Ranberg et al.,
2024). “Traditional practices” here refers to the knowledge
and skills associated with longstanding relationships
with lands, waters, and species of the region, sometimes
modified with modern technology and ways of life. Such
research is valuable for external audiences, such as wildlife
veterinarians and public health experts, so that they can
understand in greater detail how traditional practices help
protect people from food-borne illness, and also which
pathogens may evade traditional detection, mitigation, and
avoidance mechanisms.

This work is especially relevant as social and
environmental conditions change. Climate change is
linked to, or expected to cause, increases in prevalence and
northward expansion of pathogens and their vectors. Other
effects in the Arctic include the emergence of novel disease
risks or re-emergence of known pathogens. Pathogens of
concern include bacteria such as Bacillus anthracis, Brucella
spp., Clostridium botulinum, Erysipelothrix rhusiopathiae,
Francisella tularensis, and Pasteurella multocida subsp.
multocida; viruses such as rabies virus, avian influenza, West
Nile virus, Hantaviruses, and tick-borne encephalitis viruses;
and parasites such as Echinococcus spp., Leptospira spp.,
Giardia spp., Cryptosporidia spp., Umingmakstrongylus
pallikuukensis, Elaphostrongylus rangiferi, and Toxoplasma
gondii (Burek et al., 2008; Ytrehus et al., 2008; Laaksonen
et al., 2010; Slenning, 2010; Davidson et al., 2011; Kutz et
al., 2012, 2015; Hueffer et al., 2013; Parkinson et al., 2014;
Hollmén and Franson, 2015; Atwood et al., 2017; Tryland
et al., 2018; Yoder, 2018; Sanderson and Alexander, 2020).
Many of these pathogens have zoonotic risk. Unfortunately,
good baseline data on most of these pathogens is lacking in
Arctic Alaska. Elsewhere in the Arctic however, warming
weather patterns have dramatically altered the distribution
and ecology of several wildlife pathogens, some with
zoonotic potential (Ytrehus et al., 2008, Laaksonen et al.,
2010; Kutz et al., 2013, Tschritter et al., 2024).

Societal change can also alter awareness of, and
exposure to, food-borne pathogens through changes to diets
and loss of Indigenous Knowledge (Huntington et al., 2021;
Demientieff et al., 2023). Without understanding traditional
practices for wildlife health assessments and food
preparation in the context of specific pathogens of concern
in a region, it is difficult for those involved with food safety
assessments, including health professionals, to evaluate
the risks from the potential spread of new pathogens and
from changing patterns of hunting, fishing, gathering, and
preparing local foods.
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FIG. 1. Map of Kotzebue and the surrounding region.

We present findings from an initial effort in Kotzebue
to document Qikiqtagrupmiut concerns and practices
related to food safety. Our project was exploratory, aiming
to assess interest in the topic among residents of Kotzebue
and identify promising directions for further research. Our
study adds a specific local perspective to previous work
on the topic. We also summarize findings from a literature
survey about wildlife-associated pathogens and food
processing practices. Thus, we lay the foundation for further
evaluation of specific risks by presenting an introduction to
the types of pathogens known to be present in the Kotzebue
area or of concern due to their presence in the Arctic. The
discussion explores the potential for connecting Ifiupiaq and
veterinary knowledge about animal health and food safety
for the benefit of those who produce and consume Ifiupiaq
foods and those who study and work on animal health. This
work is intended to explore shared pathways for addressing
current and future traditional food safety in our study
community and other communities reliant on local food
harvest. Public health considerations are beyond the scope
of this paper but will be highly relevant to future studies
to ensure careful consideration of risk and benefits and the
need for effective communication concerning the vital and
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sensitive topic of food safety in the context of traditional
practices. While this study focuses on Kotzebue due to the
strong research record of the Native Village of Kotzebue
and longstanding relationships among those involved in
the project, our expectation is that the topic and our overall
approach will be of interest to any communities and areas
that have strong traditional food systems.

METHODS

The project began with discussions among members of
the core research team (AW, TH, KBH, and HPH) and is
based on extensive collaborations among them. Recognizing
a shared interest in the topic of food safety, the core team
secured a planning grant from the U.S. National Science
Foundation. The plan was to have Indigenous Knowledge
holders living in Kotzebue share food practices with the
team to better understand how food safety is thought about
and addressed in practical terms. Indigenous Knowledge is
built from experience, shared through stories and example,
and refined through generations of practice (Noongwook et
al., 2007). We began with four open-ended conversations



266 + A. WHITING et al.

TABLE 1: Summary and assessment of traditional methods of reducing risks from foodborne pathogens.

Steps of Food Harvest and Production

Assessment of

External assessment

Internal assessment

Processing and

Preparation and

Notes

animal before of carcass of carcass storage consumption
harvesting
Traditionally used Odd behavior, Wounds, skin Abnormalities in Odd appearance, odd Odd appearance, Traditional ways

indicators

Potential for
Pathogen Exposure

Potential for
Reducing Risk

Potential for
Increasing Risk

Consequences of

a False Negative
(failing to identify a
pathogen)

Consequences of

a False Positive
(identifying a
pathogen when none
exists)

injuries, poor body
condition

(none)

Avoiding badly
diseased animals

(none)

Taking a sick animal
that does not show
signs of illness

Avoiding an
otherwise healthy
animal

lesions, poor body
condition

Contact pathogens
(e.g., seal finger,
tularemia, leptospira)

Avoiding animals
with obvious
problems

(none)

Cutting up a diseased
animal

Leaving otherwise
healthy food in the
field

liver or lungs, visible
lesions or parasites,
foaming when
tissues are cut, odd
smells, odd feel to
tissues (e.g., slimy)

Contact pathogens
(e.g., seal finger),
airborne pathogens

Avoiding animals
with systemic
problems, avoiding
tissues with site-
specific problems

(none)

Taking food with
pathogens

Leaving otherwise
healthy food in the
field

smell, odd feel

Pathogen growth
(e.g., botulism, mold,
from poor storage
methods). Pathogens
unaffected by drying
(E. coli, Salmonella,
etc.)

Destruction of
pathogens affected
by drying, freezing

Creating conditions
for pathogens

to thrive (poor
processing or storage
methods)

Storing food with
pathogens or in
ways that increase
pathogenicity or do
not destroy them

Loss of otherwise
healthy food

odd smell, odd taste,
odd feel

Ingestion of
pathogens

Destruction of
pathogens affected
by cooking

Introduction of new
pathogens (e.g.,

E. coli) from poor
hygiene

Ingesting pathogens

Loss of otherwise
healthy food

have helped reduce
risk for generations

New pathogens (e.g.,
HABs) may evade
traditional methods

Careful attention
to traditional ways
will help; shortcuts
may not

Shortcuts and failure
to follow traditional

practices may create
problems

Unnecessary
exposure to
pathogens; can
also result from
new pathogens that
traditional ways do
not detect or avoid

Loss of opportunity,
switch to less healthy
diet

with five community members selected by the Native
Village of Kotzebue for their experience with traditional
food systems. These individuals are Pete Schaeffer, Bobby
Schaeffer, John and Pearl Goodwin (who were interviewed
together), and one who preferred to remain anonymous,
all of whom are Tribal Elders and grew up learning and
practicing traditional food harvesting and processing
methods. The insights gathered were further enhanced by
the experiences of project co-leader and lead author AW,
who has participated in traditional food systems in Kotzebue
for over 35 years. The purpose of these conversations was to
start a broader discussion about food safety and learn what
concerns Kotzebue residents had, as well as to explore topics
they saw as important and related to food safety.

Following the initial conversations, the core team
determined that there was strong interest in continuing
research about food safety. We also identified an opportunity to
involve Qikiqtagrunmiut committed to the well-being of their
community and interested in taking part in a research project.

Accordingly, we worked with Aqqaluk Trust to support the
involvement of co-authors CAN and LAB. Aqqaluk Trust is
a subsidiary of NANA Regional Corporation, created under
the 1971 Alaska Native Claims Settlement Act, providing
scholarships and internships for local youth.

Aqqaluk team member CAN conducted five semi-directed
interviews (i.e., interviews without specific questions,
but instead, using a list of general topics to discuss in
conversation; Huntington, 1998) with six people who live
in or near Kotzebue, including three men and three women,
ranging in age from young adults to Elders. These individuals
are Shylena Lie, Lance Kramer, Alice Adams, Pete and Agnik
Schaeffer, and one who preferred to remain anonymous.
They were selected because they are heavily involved in the
traditional food system and include both men and women, as
well as older and younger persons. Interviews focused on food
handling and preparation methods, topics that were identified
as important in the earlier conversations. Co-author CAN
had relatively little experience conducting interviews, so a
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narrower focus also helped keep the conversation on track and
ensure major topics were covered. Following the interviews,
CAN prepared transcripts, which are the source of the quotes
in our results section. We did not attempt a comprehensive
documentation of all food handling methods, but instead
present a basic overview to indicate some of the ways Ifiupiat
in Kotzebue assess food safety, and the practices they use
that may affect exposure to pathogens and associated risks.
Additionally, CAN wrote about her experience on the project,
an excerpt of which is included in the discussion section as
an illustration of the benefit of including younger community
members in projects of this kind.

The project was approved by the Native Village of
Kotzebue Tribal Council (Resolution 20-021), the sovereign
government of the Tribal community. The project was also
reviewed and approved by the Institutional Review Board
of the University of Alaska Fairbanks (IRB # 2102361-
3). Interviews were conducted following the principle of
free, prior, and informed consent (United Nations, 2007).
Participants were free to decline to be interviewed, to
withdraw from the project at any time, and to decide if
they wanted to remain anonymous; to be named in the
acknowledgments section; or to be co-authors of this paper.
Participants were also paid for their time in accordance
with Native Village of Kotzebue policy and practice.

In addition to the interviews, the core team also spoke
with a public health official from Maniilaq Association,
the regional Tribal health and social services organization,
and personnel at the local offices of the Alaska Department
of Fish and Game and the U.S. Fish and Wildlife Service.
These conversations were held in the offices or facilities of
each organization and related directly to the professional
duties of the individuals involved. The discussions
confirmed the importance of the topic and provided
valuable insight into day-to-day interactions agency
personnel have with local hunters and food preparers.
Discussions with officials also revealed their interest in,
experiences with, and concerns about monitoring wildlife
health and the potential for future partnerships.

We also performed a literature review about pathogens
and traditional practices through Google Scholar. Some of
the keywords used included: Native food practices, Arctic;
wildlife disease, arctic; wildlife disease, Arctic Alaska;
climate change and wildlife disease; Alaska wildlife
disease; traditional Alaska food and public health; zoonoses;
food safety Inuit; traditional food handling; Inupiaq/Inuit;
food safety; Alaska Native subsistence foods safety; Inuit
traditional practices in food handling disease; and safe
preparation and storage of Inuit subsistence foods. Further
searches were conducted on specific pathogens identified in
the initial search; these are listed in Tables 2 and 3.

The positionality of the authors is as follows: AW began
the Environmental Program for the Native Village of
Kotzebue in 1997 and has been its director since then. AA,
LK, SL, and AS are individuals experienced in all aspects
of traditional food safety and include Qikiqtagrunmiut
Elders. CAN is a young Inupiaq from Kotzebue with strong

interest in the well-being of her culture and community,
committed to learning. LAB is Ifiupiaq from Buckland
and focuses on creating opportunities for young people to
engage with their language and culture. TH is a non-Native
marine ecologist and veterinary epidemiologist with over
20 years’ experience working in Alaska and the Arctic
on wildlife health, including One Health and community-
based research. KBH is a non-Native veterinary pathologist
originally from the Midwest of the U.S. with over 30 years’
experience in Alaska, specializing in wildlife health,
sometimes in collaboration with Tribal organizations and
individuals. HPH is a non-Native social scientist from
the Northeast of the U.S., married to KBH, and has over
30 years’ experience working in and with Alaska Native
and other Arctic Indigenous communities, particularly
concerning aspects of human—environment interactions.

RESULTS
Interviews

The traditional food production system has numerous
steps in which the health of animals and the suitability of
food items are evaluated (Table 1). Here, we summarize
information from the interviews, with selected quotes to
illustrate the ways participants describe their practices.

Before taking an animal, hunters have a variety of
methods for assessing its suitability. These methods begin
with watching the animal to see if it displays any odd
behavior or has any signs of ill health. “Odd behavior”
is difficult to describe, but relies on deep familiarity
with the animals and extensive experience recognizing
behavioral anomalies. Signs of ill health also include visible
wounds or lesions, as well as signs of emaciation. Hunters
acknowledge, however, that one cannot always detect signs
of ill health before butchering begins. Elders report noticing
an increase in poor health indices (e.g., thinner blubber
stores). They ascribe these changes in part to environmental
change and in part to greater disturbance by humans: “I
know if [caribou] are sick, they’re just super skinny. You
can see the back rump bones” (Alice Adams).

Hunters expressed being risk averse, in that signs
of abnormality are taken seriously, and animals will
be avoided if there is any doubt. If fish or animals are
discovered to be unhealthy for human consumption during
butchering, they will typically be discarded. “I usually
throw it away. I mean if we’re on the beach I usually just
toss it back in the water with fish” (Shylena Lie).

The other year I had to throw a big chunk of ugruk
[bearded seal] blubber because it was just too hard for
me to work on it. From what I heard it might have been
in a fight or something. I'm not going to risk me or my
family, not knowing if they [the pathogens] survived the
boiling water.

Alice Adams
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TABLE 3: Examples of potential risk reduction using traditional food safety practices, with regard to selected pathogens.

Steps of Food Production

Potential for reducing Assessment of animal External assessment

Internal assessment

Processing and

Preparation and

Notes

risk of exposure to:  before harvesting of carcass of carcass storage consumption
Brucella Badly swollen joints Swollen joints or Avoid swollen or Wear gloves when Cook thoroughly
or testes, aborted testes inflamed joints, processing meat
fetus reproductive organs
Trichinella None — no behavioral None — no visible None — no gross None Meat must be Traditional practices
effects effects lesions or visible cooked to an internal of thoroughly
organisms temperature of 71° C  cooking bear meat
(160° F). Traditional ~make are highly
fermentation may effective
destroy cysts.
Freezing does not
destroy cysts.
Botulinium None — a found dead For an animal found None — botulism Proper processing While the botulinum Traditional practices

animal has a higher
risk

dead, bloating and develops during
other signs of rot may processing

also indicate

C. botulinum.

None — no visible
signs or effects

HAB neurotoxins Only if the animal is
acutely affected and

behaving oddly

None — no gross
lesions or visible
effects

and storage are
essential. Avoid
contact with soil/
rocks. storage
temperature during
aging: <36° F (2°
Celsius), avoiding
producing anaerobic
conditions during
processing (sealed
plastic containers.

spores can survive

in boiling water, the
toxin is heat-labile,
meaning that it can
be destroyed at

high temperatures.
Heating food to a
typical cooking
temperature of 176°F
(80°C) for 30 minutes
or 212°F (100°C) for
10 minutes before
consumption can
greatly reduce the
risk of foodborne
illness as the toxin

is heat labile. This
will not destroy the
spores. (WHO, 2023)

are effective, but
deviation from those
practices can create
high risk

None - HAB Non-HAB Only laboratory
neurotoxins are neurotoxins are not  testing can detect
not affected by affected by cooking HAB neurotoxins.
processing or storage If detected, the only
methods option is to avoid the

contaminated food.

Once an animal is taken, there are a variety of
processing and storage steps that may be carried out,
depending on species and foodstuffs being made, before
human consumption occurs. When temperatures are
above freezing, animals need to be gutted right away after
harvest. During processing for storage, people continue to
look for abnormal or distasteful signs, smells, or feel of the
various foods. Rendering oil from blubber without cooking
is done carefully and cleanly in a cooler area, avoiding
water contamination and stirring several times a day
(Fig. 2). Drying fish and meat is similarly labor intensive,
requiring careful attention to keep flies away, even in
places protected by a screen or netting, and periodically
turning the pieces over to ensure overall even drying. One
participant mentioned a scolding from an Elder for being
away from the drying meat long enough to take a shower.
Each fish or piece of meat must be inspected and taken
care of. Failure to keep insects off can lead to meat that is
infested with maggots and unfit for consumption, as some

participants have experienced. When meat is drying and
aging, the surface will get hard and may turn green. Food
preparers will use a washcloth and vinegar to wipe off the
green material.

So when we’re processing it, anything that we store
away, we always clean it beforechand. And then like
with caribou, we’ll hang it to make it soft. When I am
processing my seal oil I make sure that it’s not too
hot when we are rendering. It could be on a porch or
something, or in a cooler area, or in the shop. You have
to stir it multiple times a day. When meat starts to turn
green on the outside, you've got to check it multiple
times a day. But as soon as it starts turning green,
we were taught to use a washcloth and white distilled
vinegar and water and wipe it off and keep doing that.
You check it like two three times a day and make sure
we clean off any [insect] eggs or anything like that.
Shylena Lie
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FIG. 2. Seal oil making, illustrating the adaptation to new methods and
knowledge to include cleanliness, stirring, and aerobic conditions to
produce seal oil that is safe for human consumption. Note the jars of finished
(rendered) seal oil next to the bucket with rendering blubber. Photo courtesy
of the Native Village of Kotzebue.

The dried crust can be cut away before storage. If cysts
or other problems are found, they can sometimes be cut
out, though the rest of the piece of meat or fish must be
examined carefully. Fish may also be smoked.

Aging of meat and fish (often called fermenting,
though technically the process is not fermentation) was
formerly more common, and many Elders especially
continue to enjoy fermented foods. Similar to rendering
of blubber, fermentation requires an appropriate location
and temperature, and careful tending to ensure the aging is
proceeding properly. Smell and appearance are among the
indicators used, along with taste from trying a small sample.

Freezing meat and fish also requires attention so that
the items freeze quickly and completely. Fish or pieces of
meat placed together will not freeze quickly and will likely
stick to each other, making a frozen bundle, so they must be
kept separate until frozen. When hunting in winter, directly
after harvest and while skinning, pieces of meat can be left
separate in the snow to cool before transport or storage. If
the carcass is left whole with skin on, it needs to be gutted,
and the cavity allowed to cool, or it will begin to spoil and
start to smell unpleasant.

Even out there in the fall time, you have to cool the
caribou meat off before you put them [away] and lay
them on together. Because the meat is just too warm,
and you know how bacteria can grow. Always tend
the fish and always tend the meat when they’re drying
because there may be worms growing in there. You
always have to tend every part of the fish even if you
have a hundred hanging. You touch every one of those
hundred fish to make sure that there’s nothing in there.
Those bugs even always lay on the places you never
know to find them.

Alice Adams

Storage methods include drying, freezing, fermenting,

storing in oil, canning, and combinations of these

methods. Some storage methods have changed over time.

For example, the sigluaq (ice cellar, a cavity dug into the
permafrost, which will remain below freezing year-round)
has been replaced, in part, by electric freezers. As well,
less food is required overall since hunters no longer need
to maintain dog teams, which have been replaced by snow
machines. Today, frozen meat and fish are often wrapped
in cellophane or vacuum packed to ensure freshness: “We
just have a system where we wrap them in that kind of the
cellophane wrap that you can get, Saran Wrap basically, and
then you can vacuum seal them” (Lance Kramer). Canning
was not a common practice formerly and today is not as
common as freezing or drying, though some hunters and
their families still can food. Dried meat, fish, and greens
may be stored in seal oil, which not only preserves them
but also adds the taste of the oil, a much-desired condiment.
Salting barrels of fish was a common practice for most of
the 20th century but has fallen out of use, in large part due
to a major decrease of permanent residence camps and, to a
lesser degree, because of generational change in traditions
and tastes. Today, most people live in Kotzebue and have
easy access to electricity and freezers to store fish in.

So storing the dried meat or greens [e.g., willow (Salix
spp.) leaves] or maktak [the skin and blubber of a whale]
or just other foods such as that, as long as it’s properly
dried and stored in the oil, it’s got a long shelf life.
Today it’s so much different without using the oil for
what we used it for back then. It’s like a preservative.
We’re mostly storing it today in freezers.

Anonymous

Elder participants spoke about the former practice of
storing food in sealskin pokes (Fig. 3), containers made
by keeping the sealskin intact, sewing up any openings,
then using the mouth or neck hole for filling and emptying,
with a plug made to seal it. Pokes made from spotted seals
(Phoca largha) could contain hundreds of pounds of meat.
Stored in a sigluaq, the meat would remain tasty for a
long time. One Elder remembers well the mouth-watering
aromas coming from a poke that was opened. Using pokes
and retrieving food from the sigluaq, however, was hard
work and resulted in cold hands. One Elder remembers
his grandmother retrieving food from the sigluaq during
winter, returning with blue hands that hurt and had to be
warmed carefully in cool water.

We used to use all natural stuff. Some of us had wooden
barrels that we’d put the meat in, but most of the time
it was stored in the sealskin pokes. We had a storage
cottage that was about eight feet high, so in the fall time
we rolled the full pokes up and into it.

Pete and Agnik Schaeffer

Preparation methods include rendering fat into oil,
boiling, roasting, frying, and cooking into stews and
soups. Many foods, such as caribou, fish, and maktak are
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FIG. 3. A seal skin poke, traditionally used to store oil and meat. Gladys
Knight Harris Collection. Circa 1949.

eaten raw, frozen, or fermented. At this stage, too, people
pay attention to the look, smell, and feel of the foods to
confirm they are suitable for consumption. “And I saved
the [bearded seal] flippers for my papa. He ferments them.
I’ve tried that. That’s not my cup of tea. But I’ll save them”
(Shylena Lie).

When people notice abnormalities, they share
information about them with family and friends in person,
by telephone or radio, or by social media, in order to
reinforce existing knowledge or to document and try and
understand novel or unknown food safety issues: “I ask my
boys, I let them see. And if we start talking about that in
general with other people, you know, we share information”
(Alice Adams). At times, people may seek opinions from
others known to be knowledgeable about wildlife and
traditional foods, and occasionally from wildlife authorities,
such as local offices of the Alaska Department of Fish and
Game and the U.S. Fish and Wildlife Service. Social media
is a common means of sharing and asking for information
and advice, allowing individuals to reach a larger group of
potential respondents within and beyond their community.

I think the easiest way nowadays is social media, but
fortunately I haven’t had too many instances where
we’ve had to harvest anything unhealthy, so I haven’t
really had to post or anything, but I do see a lot of people
posting whenever they do come across it.

Shylena Lie

In response to a specific question in the interviews,
several participants said they would be interested in a
cell phone app that would help them share and receive
information about food abnormalities.

Of great interest and concern to many of those
interviewed is the need for intergenerational learning.
The older participants have seen major transitions in the
community, from dog teams to snow machines, from a
primarily subsistence economy to one where cash and
wages predominate, the loss of Ifiupiaq fluency among a
majority of the population, less attention to minimizing
unnecessary disturbance to animals and the environment,
and more. Younger participants are aware of these shifts
and recognize what has been lost, as well as what is still
practiced. In addition to retaining a vibrant and vital
cultural heritage, some participants recognized a practical
need for traditional skills as a backup, should modern
materials and foods become unavailable for any reason.
Activities and materials that would foster intergenerational
interactions and learning would be welcome in the
community. Some participants stated that an emphasis on
traditional food safety knowledge and practice could help
address this need.

I see some people still taking their families out and for
me it was my biggest thing to make sure my kids know
how to survive. They know they can go get the fish, they
know they can go get the berries and the greens, they
know what part of the country they can go out to. I think
we are delaying passing on knowledge and we’re losing
a lot of time before we can give anything to our younger
generation, those that are willingly wanting to just step
in and cut even if you make all the mistakes. It’s always
a learning process and I'm still learning every season.
Alice Adams

Literature Review

The literature survey of wildlife-associated pathogens
of public health consequence identified several known
pathogens in species harvested in Kotzebue, as well as
some pathogens that pose a potential risk in the future due
to climate-related factors, such as extended host range,
increased survival of pathogens in the environment due to
higher temperatures and changing precipitation patterns.
A few of these pathogens and associated human diseases
include Brucella spp. (brucellosis), Bacillus anthracis
(anthrax), Clostridium botulinum type E (botulism),
Echinococcus spp., Erysipelothrix rhusiopathiae
(erysipelas), Francisella tularensis (tularemia), Leptospira
spp. (leptospirosis), Mycoplasma spp. (seal finger), rabies
virus, Toxoplasma gondii, Trichinella spp. in mammals,
avian influenza virus in birds and mammals, and
Diphyllobothrium spp. and Anisakis spp. in fish (Table 2
and references therein). Public health recommendations
for many of these pathogens involved cooking to certain
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temperatures and pressures, as well as clean food handling
practices and using gloves (Table 2). Many of these
recommendations do not take into account, or even run
counter to, often preferred methods of consumption, which
may involve eating foods raw, dried, smoked, or fermented.

Combining Indigenous and veterinary knowledge
creates opportunities for holistic understanding, timely
observations, and future monitoring of wildlife health in
the context of traditional use and preparation of wild game
(Peacock et al., 2020). There have been several studies,
primarily in Canada, working with Indigenous hunters on
how they assess health of the animals, as well as methods of
food preparation (Spray, 2002; Food Safety Network, 2009;
Ostertag et al., 2018; Waugh et al., 2018) and reviews of
such studies (Stimmelmayr and Sheffield, 2022; Andersen-
Ranberg et al., 2024).

Similar to our findings, an Inuvialuit community
assessed the health of harvested belugas by external
appearance and behavior, as well as internal characteristics,
such as blubber thickness and quality, meat quantity
and quality, abnormalities in the liver, heart and lungs,
and smell (Ostertag et al., 2018). Preferred methods of
food preparation were similar to those described by our
interviewees, including cooking, fermenting, drying,
half drying and rendering; pickling, salting or brining;
and storage in pokes and cold cellars (Spray, 2002; Food
Safety Network, 2009; Waugh et al., 2018). In each case
we reviewed in the literature, country food harvesters were
aware of the risk of botulism, especially with putrefied or
fermented food, and how to avoid it.

Understanding how Indigenous Peoples process their
traditional foods can assist veterinarians and public health
professionals in communicating the degree of risk for
food-borne disease. Some researchers have documented
traditional food processing (Spray, 2002; Stimmelmayr
and Sheffield, 2022). Shaffer et al. (1990) investigated how
traditional processing of food may affect the risk from
pathogens. Among their findings was that using plastic
air-tight containers while aging seal oil and other products
increases risk of botulism. Some studies have shown that
aged, dried, and smoked foods offer resistance to, and
sometimes destroy, Toxoplasma gondii and Trichinella
(Forbes et al., 2009; Stimmelmayr and Sheffield, 2022).
However, as a food preservation method, drying is
generally less effective for inactivation of food-associated
enzymes, microbes, and parasites (Beuchat et al., 2013;
Stimmelmayr and Sheffield, 2022). For example, E. coli
0157:H7, Listeria monocytogenes, and Salmonella spp. are
resistant to drying and have been found in jerky and some
fermented meat preparations (Beuchat et al., 2013). Many
of these studies also give a host of information about the
positive health benefits of traditional foods.

DISCUSSION

Safe consumption of local food relies on being able to
identify risks and take appropriate measures to reduce those
risks. The traditional methods for doing so in Kotzebue
have worked well since time immemorial, though some risk
is always present. Food-borne pathogens still afflict people,
causing conditions such as seal finger, toxoplasmosis,
brucellosis, trichinosis, and botulism. For some pathogens,
such as botulism, cases can be caused by modern materials
and practices, such as the use of air-tight containers
or storing foods in warmer temperatures than were
traditionally maintained, creating an anaerobic environment
in which botulinum toxin can develop (Shaffer et al., 1990;
Chiou et al., 2002; Food Safety Network, 2009). Other
risks may increase in the future if novel pathogens spread
into the area. Nonetheless, two highly important steps in
reducing the risk of foodborne pathogens are to continue
to use traditional methods of assessing animal health and
food safety and consider public health recommendations.
Our results demonstrate the opportunities offered by the
traditional system to assess healthfulness food items, and
its procedures for diminishing the viability of pathogens
and exposure to them among food handlers and consumers.

Recognizing the robustness of the traditional system,
insights from veterinary science should be applied where
possible within that system. For example, awareness
of visible symptoms of an emerging disease can allow
hunters to look for those symptoms, in addition to
the ones they already monitor for, relying on their
own experience and acumen. Similarly, some cultural
practices, such as consuming raw and raw-frozen foods,
may expose Iiupiat to pathogens, including Trichinella
spp., Vibrio parahemolyticus, Toxoplasma gondii,
Francisella tularensis, Brucella spp., and others that
would be mitigated by thorough cooking (Table 2, which
includes fish and wildlife harvested by Qikiqtagrugmiut).
Nonetheless, providing only advice to cook foods
thoroughly runs counter to cultural norms and can have
the unintended effect of reducing confidence in external
advice concerning food safety. Educating public health
individuals about cultural preferences may also help in
developing culturally appropriate recommendations, for
instance, related to relative risk rather than thoroughness
of cooking. Working within the traditional system can help
strengthen that system, rather than implying that hunters
require external help or that external experts always know
better. As noted earlier, traditional systems have been
systematically undermined by colonization. Greater efforts
may be needed within the community to sustain Indigenous
Knowledge and practices regarding food safety, and could
include documentation of the details of traditional methods
concerning food. This effort should be the priority and
should be community led.

Co-author Naylor’s experience on the project speaks to
the importance of local leadership and involvement, not
just for ensuring the accuracy of the research, but also
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TABLE 4. Potential for sustaining traditional methods and for mutual learning between traditional methods and veterinary pathology.

Steps of Food Production

Assessment of animal External assessment

before harvesting of carcass of carcass

Internal assessment

Processing and Notes

storage

Preparation and
consumption

What can be done to
sustain traditional
methods? (e.g., frequent stirring of seal oil as it renders)
What veterinary
pathologists can
learn from traditional
practitioners?

What traditional
practitioners can
learn from veterinary
pathologists?

Additional signs of ill health that hunters
may not already be aware of

pathogens

Hands-on experience, documentation of traditional practices, informal and formal educational opportunities for
those with less experience to learn from those with more experience. Details in the processing are very important aimed at community

Details of what hunters look for, frequency of specific conditions,
what decisions are made on the basis of the observations

Additional signs,
and also any risks
from contact with

Such efforts would be
members

Details of food handling, to assess the
potential for reducing or introducing risk

To help veterinary
pathologists and
others better assess
risk, based on actual
practices

To include relevant
veterinary knowledge
into the traditional
system

Potential adjustments to further reduce
risk (e.g., frequency of stirring seal oil as it
renders, cooking)

for increasing awareness and interest among community
members. As she wrote after conducting interviews in the
second phase of the project:

Through this research, we aimed to respect and preserve
the valuable wisdom of the people in our communities
concerning food safety, and contribute to the broader
understanding of Indigenous food practices. 1 found
this research utterly fascinating and I was deeply
intrigued by the captivating stories about how we used
to store food. The traditional methods of freezing,
drying, and fermenting were not just interesting, but
they also filled me with a profound respect for our
ancestors. For example, the use of a seal’s stomach to
store the oil and niqipiaq (Native food) for the year was
a practice that truly fascinated me. Even though we
don’t practice storing our food in the stomach, we still
hold the same level of caution in storing our food. It’s
truly amazing how these techniques have been passed
down through generations, and they play a crucial role
in preserving the quality and safety of our native foods.
I was truly captivated by the valuable wisdom and
insights surrounding food safety practices within our
community.

In addition, comparing traditional methods with current
veterinary understanding of animal-borne pathogens can
also help assess risks and develop mitigation strategies.
Two approaches are promising here. First, we can examine
specific pathogens and assess the likelihood that traditional
methods will mitigate the risk to human health (Table 3).
For example, Brucella suis biovar 4 in caribou causes
visible signs of ill health in an animal in later stages of
disease, which will then be avoided, reducing the risk of
human exposure. Or, in the case of Trichinella in polar
bears, the traditional practice of cooking polar bear meat
(Dupouy-Camet et al., 2017) thoroughly reduces the risk
of trichinosis in humans. Similarly, traditional avoidance
of polar bear liver removes the risk of hypervitaminosis A
(Rodahl and Moore, 1943; Senoo et al., 2012). Likewise,

frequent stirring, avoiding an anaerobic environment, and
keeping blubber cool during rendering has likely protected
people traditionally from botulism. Such an assessment of
pathogens and food practices can help identify where risks
are greatest and thus focus attention on specific aspects of
food safety. Doing so can also avoid unnecessary scares
concerning food safety, for example when traditional
practices already mitigate risks from a pathogen whose
presence has been recently discovered by veterinarians
or scientists. Additionally, creating shared approaches to
monitoring wildlife health can increase an understanding of
emerging disease risks (Tomaselli et al., 2018; Tomaselli et
al., 2019; Stimmelmayr and Sheffield, 2022).

Second, we can consider traditional methods for
assessing animal health and food safety and assess the
likelihood that those methods will detect pathogens of
concern. For example, generalized infections like tularemia
and brucellosis, as well as some parasites, often manifest
in lesions or other abnormalities in the liver, which hunters
examine carefully already as an indicator of systemic
health problems in an animal. The results of this second
step can be used to identify additional measures to be taken
to promote food safety and perhaps avoid unnecessary
disposal of otherwise healthy food items. For example,
hunters can be encouraged to continue to examine livers,
and those involved in food storage and preparation can be
encouraged to pay careful attention to traditional practices
rather than taking shortcuts (e.g., using readily available
but air-tight containers). Both approaches can help promote
mutual learning among practitioners of traditional food
safety systems, wildlife veterinarians, and other outside
experts (Table 4).

These steps will not, however, address all risks of
food-borne illness. Early stages of systemic infections,
such as tularemia and brucellosis, may show few to no
visible lesions. Some pathogens, such as some viral agents
(including highly pathogenic avian influenza), and toxins
generated by harmful algal blooms (such as paralytic
shellfish toxin) may not produce visible signs of ill-health in
wildlife and may not be mitigated by traditional or any other
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food preparation techniques (Stimmelmayr and Sheffield,
2022). These pathogens require special attention from the
community, veterinarians, wildlife biologists, and public
health officials. A systematic assessment of risk based
on understanding of both the pathogens and traditional
practices can help focus attention where it is needed and
reinforce the importance of traditional practices. Further
work should also include attention to communication and
public health to avoid confusing messages and ensure
attention is being given to pathogens and exposures that are
priority concerns.

In conclusion, while much work has been done on
Arctic wildlife health (Nymo et al., 2011; Elmore et al.,
2012; Hueffer et al., 2013; Kutz et al., 2013; Desvars et
al., 2015; Kutz and Tomaselli, 2019; Giacinti et al., 2022),
less work has been done to document, in detail, traditional
food handling and preparation practices in Arctic Alaska,
or assess the degree to which those practices reduce the
risks from pathogens (Andersen-Ranberg et al., 2024).
There is thus a major imbalance in the relative availability

of Indigenous and veterinary knowledge, which inhibits
mutual understanding and learning. In this paper, we have
explored this gap and attempted to show both why and how
it might be filled. By calling attention to this topic, our
team of Qikiqtagrunmiut and visiting researchers hopes
to spur further collaborations that can support an effective
response to rising concerns about existing and emerging
pathogens in Arctic Alaska and beyond, to sustain Ifiupiaq
and other Indigenous cultural practices and knowledge, and
to promote continuation of a vital and healthful way of life.
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