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Wildlife may be:
• the first to be affected
• important sentinels and amplifying hosts
• a food safety concern 

Issue: If pathogens emerge from thawing permafrost, 
ice patches, glaciers, graves, etc…. 



Problem: Current wildlife health surveillance 
in the Arctic is often not sensitive, nor 

effective





Sparsely populated, isolated, limited access

Surveillance hampered by: expertise, fear, costs and logistics, shipping, time 
delays and sample quality, unknown existing pathogen diversity, no 
policies/reportable diseases/political will and priorities.



Unexplained wildlife mortalities and 
diseases



Solution: Bring Knowledge systems together for 
wildlife health surveillance

Kutz and Tomaselli, 2019. Science
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‘…adaptation that integrates and
respects local knowledge and

Indigenous knowledge will be vital
to help Arctic societies address

the coming challenges.
.

Complexity – requires that we draw on all
sources of knowledge



Wildlife health knowledge accumulated over 
generations



Knowledge across seasons



Knowledge of normal and abnormal



Knowledge across species

Tomaselli et al., 2018, Arctic

Country food diet of Inuit in Ekaluktutiak, 
Nunavut 



Challenge: ensure that knowledge and 
experience is respected, 

documented and implemented



Muskox and Caribou Health 
Research:  Case studies Kutz Research 



Ulukhaktok

Ekaluktutiak

Kugluktuk

Initiated in response to emerging parasite, 
2008: Umingmakstrongylus pallikuukensis Kutz Research 



Victoria Island

Banks Island

2010(10)
2011(3)

2012(100+)

2013(more)

2009(3)

Unusual Muskox Mortality Events



2012: Septicemia - Bacterium 
Erysipelothrix rhusiopathiae identified
• Zoonotic, generalist opportunist 

bacteria
• Public Health messaging

Whole genome sequencing: single 
outbreak strain (Forde et al.)

Mortalities: 
2009-2012



Community-based Wildlife Health Surveillance 
General Approach

Individual interviews 

Group interviews 

Participatory activities Targeted sample collection
Scientific studies

Informed by CBWHS 

Hunter-based sampling

Scientific 
Knowledge

Indigenous 
knowledge

Hunter-
based 

sampling



Training to enhance surveillance capacity

Bringing local science into the classroomMonitor Training

Engaging community membersU Calgary disease workshop
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 Individual semi-structured interviews

(30 experts) 

 Small group interviews – 7 groups
Participatory exercises
distribution - mapping exercise
population dynamics – drawing exercise
population demography - proportional piling
disease prevalence - proportional piling
changes over time - timeline of events

Hunting practices 
Importance of muskoxen
Population distribution and changes
Muskox health and diseases

 Validation of results

Documenting Local and Indigenous 
Knowledge in Ekaluktutiak

Tomaselli et al., 2018. Biol. Cons
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Results of group interviews: 
Area of Observation

Residents Pilots

Kutz Research 



Muskox population trends (n=7 
group interviews)

85% 
decline 

Aerial surveys similar results 
38k (2000) to 10k(2014)

Tomaselli et al. Biol Cons (2018). 
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Comparing Health Indicators during 
Peak and Decline periods



Proportional piling with beans 
used to quantify people’s perceptions 

(participatory epidemiology)

1. Pile of beans
15% 20%

25%

40%

2. Work 
collaboratively 

3. Measuring & generating 
proportions 
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Proportion of juveniles declined
Kutz Research 



Pre-decline Decline

Body condition

Health Status

Cause of death

Pre-decline Decline

Pre-decline Decline

Tomaselli et al. Biol Cons (2018). 



Acute Muskox Mortalities
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Participatory mapping

Tomaselli et al. Biol Cons (2018). 

Science missed the epidemic!!!
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Spatio-Temporal Distribution of Muskox 
Mortalities: Local/Indigenous knowledge

Participatory mapping – where? 
Timeline of events– when?

Kutz Research 

Tomaselli et al. Biol Cons (2018). 



Hunter-based sampling

Standardized sampling, Indicators of Health



Disease syndromes

Local/Indigenous 
Knowledge
• Skinnier
• Scabs on mouth
• Overgrown hooves
• Tooth 

abnormalities
• Fewer calves
• Limping

Hunter Sampling
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Brucellosis in muskoxen: 
increasing on Victoria Island

Tomaselli et al., 2019



So What?



Wildlife as sentinels of change Kutz Research 

Wildlife as potential reservoirs and 
amplifying hosts for emerging diseases



Intimate connection between northern peoples and wildlife



Indigenous Knowledge and Hunter-based 
sampling

• Contextual understanding, experiential knowledge, on a 
temporal and spatial scale that can’t be accomplished 
through western science

• Informs science and generates research hypotheses
• Early detection of change

Kutz Research 



Effective wildlife health surveillance 
requires bridging knowledge systems 



Final cautionary note ….

• ‘Government scientists 
swooping in…’ 

• ‘They came bearing a warning: 
The wild birds that the Yup'ik
have hunted for millenniums 
may be carrying the first traces 
of the deadly bird flu virus ...’

"It's kind of scary, you 
know," said resident Ronnie 
Peter, 39. "That's like, our 

food, you know."

39



Thank you!
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