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PRESENTATION OUTLINE 

INTRODUCTION 

Importance of and challenges for wildlife health surveillance  

Traditions referenced for combined approach: LK and Science 

The working context: The Canadian Arctic 

PS FOR WILDLIFE HEALTH IN ACTION  

The Participatory Muskox Health Surveillance Project 

Participatory epidemiology on polar bear health       

CONCLUSION 

Lessons learned: broader application and added values

Strengths and challenges 

Participatory                                        
Wildlife Health Surveillance 

Scientific 
knowledge 

Local 
knowledge 
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Picture credit University of Alaska 

INTRODUCTION Importance of wildlife health surveillance

Adapted from OIE, 2010 

7



Difficulties accessing the animals / finding cases

Lack of demographics for the target population 

Lack of validated tests 

Selection and measurment bias 

Lack of representativeness

Logistical and financial restrictions 

INTRODUCTION Challenges to wildlife health surveillance

Adapted from OIE, 2010 

Stallknecht 2007; Wobeser 2007; OIE 2010; Ryser-Degiorgis 2012

Challenges from

initial data aquisition and field data interpretation
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Participatory surveillance for livestock diseases  

Modified from Allepuz et al. 2017

Adaptive management of natural resource 

Modified from Brook & McLachlan 2008

Ecological knowledge Ethnoveterinary knowledge 

INTRODUCTION Learning lessons from other field of study 9

Tomaselli M (2018, 2022)  



Ethnoveterinary knowledge 

Participatory surveillance (PS) for livestock diseases  

e.g., Mariner & Paskin 2000; Jost et al. 2007; Catly et al. 2012

Participatory epidemiology (PE) on livestock diseases

Participatory appraisal techniques

Sensitive and timely tool to identify cases of disease

+ conventional veterinary diagnostics
Used to confirm ‘cases’, 

increasing the specificity of the surveillance 
e.g., semi-structured interviews, graphic and scoring exercise

#8INTRODUCTION Learning lessons from other field of study 10



Ethnoveterinary knowledge 

Participatory surveillance (PS) for livestock diseases  

Participatory epidemiology (PE) on livestock diseases
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2011 – Global eradication of rinderpest
‘Cattle plague’  

Participatory surveillance for livestock diseases  

Modified from Allepuz et al. 2017

MATILDE TOMASELLI, DVM PhD  MMC Research Discussion March 25, 2021INTRODUCTION Learning lessons from other field of study 12



Ecological knowledge 

Adaptive management of natural resource 

Modified from Brook & McLachlan 2008

Used to complement scientific information on 

Wildlife distribution, abundance and trends

Wildlife behavior and body condition 

Interspecific interactions

Ecosystem and habitat changes 

e.g., Berkes et al. 2000; Huntington 2000; Davis & Wagner 2003; Huntington et al. 2004

Qualitative methods

e.g., interviews, workshops, 
collaborative fieldwork, questionnaires

Wildlife co-management systems

Dismissed as anecdotal knowledge
Validation with Western Science 

INTRODUCTION Learning lessons from other field of study 13



Ecological knowledge Ethnoveterinary knowledge 

Participatory surveillance

for livestock diseases

Adaptive management 

of natural resource 

#11

Robust qualitative research design

Novel application of traditional and local knowledge 

for wildlife health surveillance

INTRODUCTION The approach: learning lessons from other field of study 14

Tomaselli M (2018, 2022)  



Kutz S and Tomaselli M. Science, 2019. 

Pathway to enable 
cogeneration of knowledge 

INTRODUCTION “Two-eyed seeing” for wildlife health, Science  15



INTRODUCTION Canadian Arctic: the working context 16



Iqaluktutiak Heritage Societey

1960s

Library of Congress Archives 

1920s

Today 

1970s

Iqaluktutiak Heritage Societey

INTRODUCTION Indigenous peoples of the North – Inuit 17



Victoria Island 

217,291 km²  

1 community: 

Cambridge Bay (Iqualuktutiaq) 

2,000 people

INTRODUCTION The study area

South Baffin Island 

200,000 km²  

3 communities: 

Kimmirut, Pangnirtung and Iqaluit 

From 400 to 5,000 people 
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Inuit knowledge on polar 
bear health

PE on polar bear health 

What happened to muskoxen? 

PVS for wildlife health 

Victoria Island 

217,291 km²  

1 community: 

Cambridge Bay (Iqualuktutiaq) 

2,000 people

INTRODUCTION The study area and objective 

South Baffin Island 

200,000 km²  

3 communities: 

Kimmirut, Pangnirtung and Iqaluit 

From 400 to 5,000 people 
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Communities 

Victoria Island

Banks Island
CANADA

Muskox – Ovibos moschatus 1,2

• Cold-adapted ungulate

• Early 1900s almost extinct 

• 1917 active management 

• Recolonization of range 

Recent concerns  

– Lungworm emergence and expansion 3

– Die-off events

Erysipelorthrix rhusiopathiae 4

– Halt to commercial harvest 

2010

2009

2011

2013

2012

Photo credit S. Kutz 1 Tener 1958; 2 Lent 1999; 3 Kutz et al. 2013; 4 Kutz et al. 2015   

INTRODUCTION The study area – need to understand muskox health 20



Results Sample kit & field disease investigation

Individual interviews 

Group interviews 

Participatory activities

Feedback sessions Participatory                                        
Muskox Health Surveillance 

#51

Scientific 
knowledge 

Local 
knowledge 

THE PROJECT The Participatory Muskox Health Surveillance 21

Tomaselli M (2018, 2022)  



#51

Key knowledge holders (KH)
N defined by thematic saturation

Understand the local context
Baseline on animal health

Quantitative information 
on animal health

1. Individual interviews 2. Small group interviews

PE activities
Inclusion of new KH

3. Feedback of analyzed/summarized information
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THE INTERVIEW PROCESS Documenting Local Knowledge 22

Tomaselli et al. Biol Cons (2018) 



Tomaselli et al. (in prep)

Tomaselli et al. Arctic & Biol Cons (2018)

Participatory mapping 

Participatory drawing

Timeline of events 

Seasonal calendars

Proportional piling 

THE INTERVIEW PROCESS Participatory appraisal techniques 23



Tomaselli et al. (in prep)

THE INTERVIEW PROCESS Schematic of proportional piling 24

Tomaselli et al. Biol Cons (2018) 



Surveillance activities implemented 25



DOCUMENTING LOCAL KNOWLEDGE The local context 26



Tomaselli et al. Arctic (2018)

Local decline of caribou of Dolphin and Union herd

Loss of traditional harvesting/management practices 

Description of the different types of muskox harvests 

Butchering methods, parts consumed, and cultural taboos 

Platform for identification 
of problems and solutions 

Interpretation 
of data on muskox health 

Interactions that can potentially increase pathogen transmission 

Public health risk mitigation

The local context 27



Interviews to co-design the hunter-based sampling 

The hunter-based sampling
has been implemented since 

2014 and is still ongoing

co-design

28

Tomaselli M (2018, 2022)



DOCUMENTIN LOCAL KNOWLEDGE Participatory epidemiology on muskox health 29



Cambridge Bay - Iqaluktutiaq

↑ data accuracy

Boundaries of the area observed 

from air (n=2)

from land  (n=22)

Participatory mapping 

Tomaselli et al. Biol Cons (2018) 

PARTICIPATORY EPIDEMIOLOGY The spatial context 30



Participatory epidemiology techniques

Missing population trends

R2=0.65

c

↓ 85% 
(IQR 75-90)

PARTICIPATORY EPIDEMIOLOGY Demography data 31

Tomaselli et al. Biol Cons (2018) 



R2=0.65

c
From the ‘pre-decline’ to the ‘decline’ period    

↓  proportion of young 

↑ proportion of muskoxen in poor body condition

↓ size of herds and ↑ distance between herds 

↑ observation of mortalities, including cases consistent 
with disease outbreaks

↑ trends of morbidity, including newly observed   
abnormalities

Tomaselli et al. Biol Cons (2018) 

PARTICIPATORY EPIDEMIOLOGY Comparison between periods 32
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Participatory mapping 

Tomaselli et al. Biol Cons (2018) 

Passive surveillance
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Known from interviews Participatory surveillance

PARTICIPATORY EPIDEMIOLOGY Mortalities consistent with disease outbreak 33

Photo credit S. Kutz



Participatory mapping 

Proportional piling

Timeline of events

Tomaselli et al. Biol Cons (2018) 

PARTICIPATORY EPIDEMIOLOGY Mortalities consistent with disease outbreak 34



Abscesses and traumas 

White cysts in meat/heart

Swollen joints, limping animals

Sand paper disease 

Warble larvae 

Liver cysts

Lung cysts (liquid and solid)

Hoof overgrown/infections

Chapter 3 Baseline of morbidity: observed lesions and abnormalities 

Tomaselli et al. Biol Cons (2018) 

ALREADY NOTICED PRIOR THE DECLINE 

Scabby lesions (nose and mouth)   

White eyes – corneal opacity

Yellow color of subcutaneous tissue 

NEWLY OBSERVED SINCE THE DECLINE

Increasingly observed 
since mid-2000s

PARTICIPATORY EPIDEMIOLOGY Baseline of morbidity 

Relative proportion 
First observation

Trend 
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DOCUMENTING SCIENTIFIC KNOWLEDGE 

Conventional surveillance activities 

In this program these activities were informed by local knowledge 

e.g., logistics, targeting priorities, and data interpretation

36

Tomaselli M (2018, 2022)  



Results Sample kit & field disease investigationChapter 4 Results from a field disease investigation

Summer 2014 

Orf-like lesion observed
in one outfitted-hunted muskox

Photo credit G. Shuttleworth 

HUNTER SAMPLING & FILED INVESTIGATION Combining scientific knowledge with PE 37

Tomaselli et al. JWD (2016)



Summer 2014 

Cambridge Bay

The field site

Tomaselli et al. JWD (2016)

FILED INVESTIGATION Combining scientific knowledge with PE 38



Contagious ecthyma    
Orf virus

Rangiferine brucellosis    
Brucella suis biovar 4

Tomaselli et al. JWD (2016)

Observed in 2004, 2008 in bulls

and in 2012 in a dead calf 

Noticed since the 1980s

↑ trend since mid-2000s

Brucella-like syndromesOrf-like lesions

FILED INVESTIGATION Combining scientific knowledge with PE 39

Tomaselli et al. Biol Cons (2018) 



Results Sample kit & field disease investigationInterconnection between surveillance activities

PE data on muskox health

↓  number of muskoxen since mid-2000s
↓  proportion of young 
↑  Brucella-like syndromes since mid-2000s

Sport-hunted muskox - Summer 2014 

Euthanized cow - Spring 2015 

Isolation of Brucella suis biovar 4

Study to assess  
Brucella exposure and infection in muskoxen

+ Existing samples archives 

40
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TARGETED STUDY Combining scientific knowledge with PE 41



Results Sample kit & field disease investigation

Tomaselli et al. EcoHealth (2019)

TARGETED STUDY Assessing Brucella exposure and infection in muskoxen 1989-2016

Sampled area

Legend 

Serology positive sample (Brucella spp.)

Serology positive(Brucella spp.) and 
microbiology positive (Brucella suis biovar 4) sample 

Microbiology positive (Brucella suis biovar 4) sample 

n= 1822

n= 405

n= 95

n= 864

Tot samples n = 3186 

Cambridge Bay – serology data

↑ trend of Brucella exposure 

since the population peak of the late 1990s 

[from 0.9% (pre-decline) to 5.6% (decline)] 

Cambridge Bay area 

Multiple knowledge sources, including PE 

↑ confidence in the results obtained 
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Results Sample kit & field disease investigationChapter 6 Lessons learned and surveillance performanceSURVEILLANCE PERFORMANCE The participatory muskox health surveillance program 

Adapted from Tomaselli M (2022) - Chapter 5, In: ‘Wildlife Population Health’
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Results Sample kit & field disease investigation

Participatory                                       
Wildlife Health Surveillance 

Scientific 
knowledge 

Local 
knowledge 

Participatory wildlife health surveillance – a continuous activity   

Fig. from Tomaselli M (2022) Chapter 5, In: ‘Wildlife Population Health’

Assessment continuously made relevant to the local reality 
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Project team

Inuit knowledge on polar 
bear health

PE on polar bear health 
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Project contributors 

Inuit knowledge on polar 
bear health

PE on polar bear health 
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Tomaselli et al. (2022)

Inuit knowledge on polar 
bear health

PE on polar bear health 
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 

Population abundance 
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 

Population abundance 

‘True’ vs. ‘Apparent’  
increase ?

49
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Relative 
distribution

Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 

Population abundance Relative 
abundancePolar Bear Distribution

Proportional piling and mapping - timeseries 

High

Low

50
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 

Population abundance Demographics - productivity and survival 

Proportional piling - timeseries 

51
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 

Body condition
status 

Proportional piling - timeseries Individual interviews

52
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Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 
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Body condition
status 

Proportional piling - timeseries Individual interviews

Tomaselli et al. (2022)



Results Sample kit & field disease investigationPOLAR BEAR HEALTH Participatory Epidemiology    

Inuit knowledge on polar 
bear health

PE on polar bear health 

Proportion of prey species
/ diet items 

Availability / Abundance 
of main prey 

54
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James Haniliak & Eva Kakolak 
Co-presenters at ArcticNet 2016

Co-management

CONCLUSION Participatory wildlife health surveillance - added values  55



James Haniliak & Eva Kakolak 
Co-presenters at ArcticNet 2016

Co-management

CONCLUSION Participatory wildlife health surveillance - added values  56
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INTRODUCTION Challenges to wildlife health surveillance

Stallknecht 2007; Wobeser 2007; OIE 2010; Ryser-Degiorgis 2012

Difficulties accessing the animals / finding cases

Lack of demographics for the target population 

Lack of validated tests 

Selection and measurment bias 

Lack of representativeness

Logistical and financial restrictions 

Challenges from

initial data aquisition and field data interpretation

Address
Minimize 

Better evaluate

CONCLUSION Participatory widlife health surveillance: strengths 57

Tomaselli M (2018, 2022)  



Participatory                                       
Wildlife Health Surveillance 

Scientific 
knowledge 

Local 
knowledge 

Strengths 

Challenges 

✓ ↑ Reliability and accuracy of outputs

✓ ↑ Timeliness and sensitivity for identification of changes/issues  

✓ Tracking health indicators real time, including demographics

✓ Improve design of conventional methods for assessment

✓ Better contextualization of scientific data (cross-sectional vs longitudinal)

✓ Pro-active and collaborative management rather than reactive response

✓ Considerable time commitments to build/maintain partnerships 

✓ Willingness of local people to participate/share knowledge 

✓ Project leader and team with transdisciplinary expertise (veterinary and 

social sciences) 

✓ Cultural competence, teamwork and flexibility 

CONCLUSION Participatory widlife health surveillance: strengths and challenges 58

Tomaselli M (2018, 2022)  



Promising approach to improve the veterinary surveillance 
capacity for wildlife in the Arctic and beyond 

Participatory                                       
Wildlife Health Surveillance 

Scientific 
knowledge 

Local 
knowledge 

CONCLUSION Model to apply to other wildlife species and settings  59

Tomaselli M (2018, 2022)  
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