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Lower jaw

For teeth 
problems and 
age 
determination

Skin and hair

For stress levels, 
contaminants, and 
food deficiency

Spleen

For diseases, 
in particular 
viruses

Anything abnormal

To be 
examined 
and figure 
out what it is

Left kidney + Fat

For fatness 
and 
contaminants

Back fat
 thickness

For fatness

Additional 
information on 
the sampled 
animal and the 
whole herd

Information form

Feces

For parasites, 
stress levels, 
pregnancy, 
genetics, and 
contaminants

Lower left hind leg

For hoof problems, 
parasites, bone 
marrow fat, size

Blood on filter paper

For diseases and pregnancy
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WHAT DO THE SAMPLE KITS INCLUDE?
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MUSKOX SAMPLE KITS

COLLECTED 2014-2022 Kutz Research 



WHY STUDY STRESS IN MUSKOXEN?

➢ Muskoxen increasingly 
exposed to things that 
may stress them in the 
rapidly changing Arctic

Kutz Research 

➢ Increased stress over long 
periods of time may cause 
negative effects

➢ Reduced health

➢ Increased diseases

➢ Reduced reproduction

➢ Reduced survival



HOW CAN WE MEASURE STRESS?

➢ When a muskox is stressed, it produces a 
hormone (cortisol) that is incorporated into 
hair (qiviut & guard hairs) during its growth

Kutz Research 

How do we know that we’re 
measuring stress in qiviut?

➢ Experimental study on captive 
muskoxen

➢ Injection to ↑ stress

➢ Qiviut stress levels = measure 
of stress experienced by 
muskox during qiviut growth

Before 
stress

After 
stress
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Skin and hair

For stress levels, 
contaminants, and 
food deficiency

Kutz Research 

MUSKOX SAMPLING KITS



MEASUREMENT OF STRESS LEVELS IN

QIVIUT OF WILD MUSKOXEN Kutz Research 

Are muskoxen in poor health or in declining populations more 
stressed?

➢ Qiviut samples 
collected from 
211 harvested 
muskoxen 
between 2015 
and 2019
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Sex Differences
>

Seasonal Differences – Males 

>

DIFFERENCES BETWEEN SEXES AND

SEASONS

MaleFemale
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early winter

Mid-late 
winter
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>

2018 & 20152016 & 2017

DIFFERENCES BETWEEN YEARS
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↓ population

↑ population

Kent Peninsula > Victoria Island > Kugluktuk

DIFFERENCES BETWEEN GEOGRAPHICAL

LOCATIONS
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➢ Fat muskoxen less stressed than skinny muskoxen

RELATIONSHIP WITH HEALTH MEASURES

➢ Muskoxen with broken teeth not more stressed

=



ARE MUSKOXEN WITH WORMS MORE

STRESSED? Kutz Research 

➢ Muskoxen with lots of 
lungworms not more stressed

➢ Muskoxen with lots of worms in 
stomach and intestines not 
more stressed



UNDERSTANDING THE STRESSORS

AFFECTING MUSKOXEN

Document traditional Inuit knowledge to 
understand what stresses muskoxen

➢ What affects muskoxen in a 
positive/negative way?

➢ Discuss results from study on muskox 
stress (sex, seasonal & yearly 
differences)

➢ Seven small group interviews with 
muskox harvesters (2019)

➢ Transcription and determination of 
themes

➢ Clarification and confirmation of results 
through validation sessions (2020)

Kutz Research 

Photo credit: Andrea Hanke

Photo credit: Andrea Hanke



WHAT AFFECTS MUSKOXEN?
Kutz Research 

Negative factors

Factors both 
positive and 

negative

Positive factors

Changing world

Human/muskox 
interactions

Regulations

Non-renewable 
resource 

exploration & 
development

(pollution)

Breakdown of 
Inuit knowledge 

transmission

Hunting & 
other 

anthropogenic 
disturbance

Biological 
environment

Vegetation

Low caribou 
abundance

Predators

Insect 
harassment

Lungworms

Physical 
environment

Precipitation
Slush & 

muddy terrain

Smoke Climate 
warming

High snow 
depth 
and/or 

hardness

Thawing 
permafrost
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Timing of insect 
activity

Photo credit: Susan Kutz

Changes over time

➢ Climate warming & 
air/sea traffic → increase 

in diversity of species 
since 1980s-1990s

➢ Abundance – strong 
annual variations, 

increase? 

➢ Longer period of activity

Negative Impact

➢ Thick skin & long hair 
→ less harassed & 

sensitive than caribou 

➢ Avoid harassment →
water sources

➢ Affected on legs & 
face → moderate 
restlessness, ↑ 

movements, ↓ eating

Effects on muskoxen – only 
one study in 1982

INSECTS

→ Limited but non-
negligible effect



COLLABORATIVE INTERPRETATION OF

QIVIUT STRESS RESULTS Kutz Research 

Reproduction 
(rut and 
mating) 

Fall Winter= Summer>

Insect 
harassment

Helicopter 
activity

Predators

Heat 
stress

Poor air 
qualityHigher pressure 

from predators 

Lower food availability, 
quality and accessibility 

Higher hunting 
pressure and 

human 
disturbance

Seasonal Differences



Lower jaw

For teeth 
problems and 
age 
determination
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MUSKOX SAMPLING KITS



TEETH ABNORMALITIES IN MUSKOXEN
Kutz Research 

Age Island Mainland Total

Under 4 yo 53 28 81
4 yo & older 83 98 181
Total Jaws 136 126 262

Erica Suitor
PhD Student



TEETH ABNORMALITIES OBSERVED
Kutz Research 



Victoria Island

Mainland

Anterior wear

Broken teeth Rotated teeth

DIFFERENCES IN TEETH

ABNORMALITIES BETWEEN REGIONS Kutz Research 



Anything abnormal

To be 
examined 
and figure 
out what it is

Blood on filter paper

For diseases and pregnancy

Kutz Research 

MUSKOX SAMPLING KITS
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BRUCELLOSIS IN THE ARCTIC

➢ Disease caused by bacteria from the 
genus Brucella sp.

➢ In Northern Canada – Brucella suis 
biovar 4 in caribou and muskoxen

➢ Can infect people and cause disease

➢ Blood on filter paper to test for 
previous exposure to the disease
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CURRENT STATUS OF BRUCELLOSIS IN

MUSKOXEN

Ulukhaktok 2017-2022: 
17/95 (18%)

Increasing since 2017
Cambridge Bay 

2014-2020: 
11/124 (9%)

No recent data 
but seems stable

Kugluktuk 2011-2019: 
0/126 (0%)

Not detected yet
Kent Peninsula 2016-2021: 

6/43 (14%)
Newly found – detected for 

the first time in 2018
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CURRENT STATUS OF BRUCELLOSIS IN

DOLPHIN & UNION CARIBOU

➢ 46/298 (15%) caribou tested between 2015 and 2022 positive

➢ No clear trend over time
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COMMON SIGNS OF BRUCELLOSIS

© X. Fernandez-Aguilar

© X. Fernandez-Aguilar

➢ Typical signs of brucellosis

➢ Swollen joints filled with 
liquid

➢ Swollen testicles

➢ Swollen udders
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SIGNS OF BRUCELLOSIS NOT ALWAYS

DETECTED BY HARVESTERS

➢ Typical signs of brucellosis

➢ Swollen joints filled with 
liquid

➢ Swollen testicles

➢ Swollen udders

➢ Other signs are also possible

➢ White spots filled with pus 
in organs (kidney)

➢ White spots filled with pus 
in muscle (meat) or even 
bones

Kidney from a Bluenose East 
caribou harvested near Kugluktuk



Questions?

Kutz Research 

THANKS A LOT FOR YOUR

ATTENTION!
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CURRENT STATUS OF BRUCELLOSIS IN

MUSKOXEN AND CARIBOU

➢ Muskox: Increasing on NW Victoria Island; Expanding on Kent Peninsula; Not yet 
detected around Kugluktuk

➢ DU caribou: Constantly in around 10-20% of tested animals



CAUSES AND CONSEQUENCES OF

INCISOR ABNORMALITIES Kutz Research 

Trace 
Mineral 

Imbalances

Genetics

Icing Events

Vegetation 
Type

Decreased 
Tooth 

Integrity

Increased 
Mechanical 

Strain

Susceptibility 
to Disease

Low Body 
Condition

Low 
Reproduction

CAUSES CONSEQUENCES 



Feces

For parasites, 
stress levels, 
pregnancy, 
genetics, and 
contaminants

Blood on filter paper

For diseases and pregnancy

Kutz Research 

MUSKOX SAMPLING KITS



EXPLORING METHODS FOR

PREGNANCY DIAGNOSIS Kutz Research 

Olivia Hee
Master Student

➢ Use of fecal samples –
measurement of a hormone 
that ↑ during pregnancy → 
works well in late 
pregnancy, but not in early 
months

➢ Objective: Develop a test for 
filter paper blood to 
improve pregnancy testing 
in muskoxen

➢ Method: Use of captive 
muskoxen with known 
pregnancy status to compare 
blood and fecal tests



→ Application to filter paper samples collected through the community-based 
monitoring program

WHAT DID WE FIND OUT?
Kutz Research 

➢ Worked well for diagnosing 
pregnancy throughout the 
gestation 

➢ More accurate

FILTER PAPER BLOOD

➢ Less accurate 

➢ Works well for samples 
collected in winter

FECES



Mainland
75% 

pregnant 

APPLICATION TO SAMPLES FROM

HARVESTED MUSKOXEN Kutz Research 

➢ Analysis of 159 filter paper blood samples from female muskoxen aged 2 
years or older, collected from 2014 to 2022 between November and April 

Percentage of pregnant
muskoxen higher on 
Victoria Island than on 
Mainland

➢ Improved pregnancy diagnosis will allow investigation of factors that may be 
affecting pregnancy

Victoria 
Island
55% 

pregnant 



Trends in abundance and distribution

Andrea Hanke and Susan Kutz 

University of Calgary, Faculty of Veterinary Medicine

Kugluktuk Community Meeting – Kugluktuk Nunavut

October 2023

Dolphin and

Union Caribou



Kutz Research Group: Working together to understand caribou + muskoxen

2

Healthy wildlife & communities

Research approach



Traditional knowledge research on Dolphin and Union caribou

3

• Started as a Masters student in 2017

• Changed to a PhD student in 2019

• Wrapping the projects up by Apr 2024

• Interviewed with 43 people, youth to Elders

• Shared your TK at 12 co-management, 5 

community, and 13 academic meetings



Research phases

4

1. Complete analysis and reporting for unfinished studies

a. GN study from 2003 in Kugluktuk and Cambridge Bay

b. GNWT (now WMAC) study from 2011-2014 in Ulukhaktok

2. Document, analyze, and report new data

a. Interviews from 2018-2020 in Kugluktuk

b. Elder interviews from 2021-2023 in Ulukhaktok, Kugluktuk, and Cambridge Bay

3. Bring together information to support co-management



Photos
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Photos
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Photos

7



Photos

8



Research phases

9

1. Complete analysis and reporting for unfinished studies

a. GN study from 2003 in Kugluktuk and Cambridge Bay

b. GNWT (now WMAC) study from 2011-2014 in Ulukhaktok

2. Document, analyze, and report new data

a. Interviews from 2018-2020 in Kugluktuk

b. Elder interviews from 2021-2023 in Ulukhaktok, Kugluktuk, and Cambridge Bay

3. Bring together information to support co-management



‘Dolphin and Union’ caribou

Dolphin and Union caribou management plan (2018)

10
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Caribou range + surveys

Nishi et al. 2003; Dumond et al. 2013; 

Leclerc et al. 2018; Leclerc et al. 2020; 

Campbell et al. 2021
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Caribou range + surveys + TK from 2014

Nishi et al. 2003; Dumond et al. 2013; 

Leclerc et al. 2018; Tomaselli et al. 2018; 

Leclerc et al. 2020; Campbell et al. 2021

ENDANGERED

2017

X
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Caribou range + surveys + TK from 2003 + 2014

Nishi et al. 2003; Dumond et al. 2013; 

Leclerc et al. 2018; Tomaselli et al. 2018; 

Leclerc et al. 2020; Campbell et al. 2021; 

Hanke et al. 2021, Hanke et al. In prep



Nishi et al. 2003; Dumond et al. 2013; 

Leclerc et al. 2018; Tomaselli et al. 2018; 

Leclerc et al. 2020; Campbell et al. 2021; 

Hanke et al. 2021, Hanke et al. In prep 14

Caribou range + surveys + TK from 2003 + 2014 + 2018



Nishi et al. 2003; Dumond et al. 2013; 

Leclerc et al. 2018; Tomaselli et al. 2018; 

Leclerc et al. 2020; Campbell et al. 2021; 

Hanke et al. 2021, Hanke et al. In prep 15

Caribou range + surveys + TK from 2003 + 2014 + 2018 + spatial data

Kugluktuk interview map



Kugluktuk interview map summaries
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Kugluktuk interview map

18

Caribou range + surveys + TK from 2003 + 2014 + 2018 + spatial data

Nishi et al. 2003; Dumond et al. 2013; Leclerc et al. 2018; 

Tomaselli et al. 2018; Leclerc et al. 2020; Campbell et al. 

2021; Hanke et al. 2021, Hanke et al. In prep

80s-90s

2000s

2010s

2019



Kugluktuk interview map

19

Caribou range + surveys + TK from 2003 + 2014 + 2018 + spatial data

Nishi et al. 2003; Dumond et al. 2013; Leclerc et al. 2018; 

Tomaselli et al. 2018; Leclerc et al. 2020; Campbell et al. 

2021; Hanke et al. 2021, Hanke et al. In prep

80s-90s

2000s

2010s

2019



Outcomes

20

1. Communities and researchers interact with caribou at different times of the year 

in different parts of their range

→ Can result in apparently contrasting information 

→Must interpret information within community context and study design

→Detailed contribution sections can help with this

2. Synthesized abundance data suggested the general DU caribou abundance 

increased since ~1990s and decreased after ~2000s alongside a range contraction

→Learning about the population status requires info from across the range

→Can put this info into the management plan
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Lesson learned: Need detailed contributor sections



Outcomes

22

1. Communities and researchers interact with caribou at different times of the year 

in different parts of their range

→ Can result in apparently contrasting information 

→Must interpret information within community context and study design

→Detailed contribution sections can help with this

2. Synthesized abundance data suggested the general DU caribou abundance 

increased since ~1990s and decreased after ~2000s alongside a range contraction

→Learning about the population status requires info from across the range

→Can put this info into the management plan
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Section 6.6. Managing Based on Population Level 
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Section 6.6. Managing Based on Population Level 

Using data to support appropriate management strategies
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Update caribou range

e.g. support habitat protection

interview maps

Dolphin and Union caribou management plan (2018); Hanke 

et al. 2021, Hanke and WMAC 2023; Hanke et al. In prep



What’s next?

26



Research phases

27

1. Complete analysis and reporting for unfinished studies

a. Government of Nunavut study from 2003 in Kugluktuk and Cambridge Bay

b. GNWT study from 2011-2014 in Ulukhaktok

2. Document, analyze, and report new data

a. Interviews from 2018-2020 in Kugluktuk

b. Elder interviews from 2021-2023 in Ulukhaktok, Kugluktuk, and Cambridge Bay

3. Bring together information to support co-management



What’s next?

28

Elder 

interview 

book



Koana. Thank you.

Andrea Hanke andrea.hanke1@ucalgary.ca

Susan Kutz skutz@ucalgary.ca



Arctic Emerging 

Infectious Diseases
Canada-Inuit Nunangat-United Kingdom (CINUK) Arctic Research Programme



Arctic Emerging 

Infectious Diseases

Canada-Inuit Nunangat-United 

Kingdom (CINUK) Arctic Research 

Programme

Use TK and Western knowledge to 

understand brucellosis and 

erysipelas: 

• Effects on caribou

• Effects on muskoxen

• Effects on harvesters and food 

safety



What’s done:

• Sampling for both diseases with all 3 communities

• Investigating a new disease outbreak of 

Erysipelothrix on Ellesmere Island

• Survey of researcher observations of unusual 

wildlife events on the land

• Pocket guides for safe butchering and consumption

• Genetic studies to understand Erysipelothrix spread

• Animation video about Brucella, Erysipelothrix, and 

the ArcticEID project

• Community workshops and wildlife sampling



What’s next?

33

• Document TK on butchering and 

safe meat handling

• Survey of community observations 

of unusual wildlife events on the 

land

• Testing samples from community 

sample kits and other suspect 

species, and Ellesmere outbreaks
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Updates on

1. Stress in Bluenose East and Dolphin Union caribou

2. New project for caribou health monitoring!

3. Observations on Sick Caribou

Misbah

PhD student, University of Calgary.



Background

• The caribou are very important for the communities

• We want to know how stressed the caribou are

• Stress can be an indicator of how well the animals are 

doing

• High stress can also cause health issues

• It is possible that climate change, bugs, and other changes 

in the environment are making caribou stressed



Are the Caribou stressed?

Filip has worked with hair samples 
to test if the caribou are stressed

He also tested –

▪ Which hair samples are good 
(neck/rump hair) for testing the 
stress level?

▪ Any season when they are more 
stressed?

▪ How are stress conditions changing 
over the years?

Filip Rakic, MSc student



Research findings?

▪ Rump hair is better for identifying stress in 
caribou than neck hair

▪ Continue sampling rump hair

▪ Male (higher)                         female (lower)

▪ More  Stress in Spring and summer than in 
winter

▪ Stress in caribou has decreased over the 
years

Neck 

Rump 

Season Year

Stress



Moving forward

▪ Using caribou hair is a simple 

way to monitor their health and 

stress levels

▪ Long-term monitoring tool to 

see how caribou are doing

Rump hair



New project Community-defined and monitored indicators of 
recovery in Barren ground caribou.

Partners:



Community-based monitoring

TK interview

Environment and climate change

Knowledge on how 

caribou are doing?

▪ Communities have identified 
Bluenose East caribou as important to 
monitor to understand -

▪ how are caribou doing? What are 
their health condition, and how they 
will be doing in the future?

Components of the new project



Wekweeti

Délįne

Kugluktuk

▪ We will work together to monitor 
caribou health (both samples and 
traditional knowledge).

▪ Workshop - to introduce and train 
hunters on the redesigned kit.

▪ Interviews - about the historical 
trends for the Bluenose East 
caribou population.

▪ Harvester-based sampling.

What is coming up?



Thank you so much for your 
kind attention!

Question and feedback?



Currently observed in Bluenose East caribou

• Several harvested caribou 
with abnormalities

• Healthy looking animals

• White-yellowish “stuff” 
sticking to ribcage, 
intestine, rumen, spleen 
etc…

• Liquid in chest or belly

• Also changes in muscle 
(bruising, yellow-green 
pussy stuff)



Liquid in Abdominal 
cavity

White “stuff” sticking 
to diaphragm and 
walls of the abdomen



Yellow “stuff” 
sticking to the 
membrane holding 
the stomach and 
intestines



Bruising and 
yellowish 
coloration of the 
muscle and skin



Muscle tissue 
under the 
microscope



Muscle 
tissue 
under the 
microscope



Muscle 
tissue 
under the 
microscope



Muscle tissue 
under the 
microscope

Close-up of the 
worm



Muscle tissue 
under the 
microscope

Close-up of the 
worm

Inflammation



Some other Caribou cases 
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