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Community-based wildlife health surveillance
for detection of emerging pathogens in the
Arctic
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Global Health Security Risks from Microbial Threats in the Arctic, Nov. 6-7, 2019
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Issue: If pathogens emerge from thawing permafrost,
ice patches, glaciers, graves, etc....




Problem: Current wildlife health surve|llance,
in the Arctic is often not;.en5|t|ve nor .
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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

Mysterious outbreak Killing seals in Arctic
f ¥ & in =

Dead, sick seals washing up along shores from Alaska to Russia

CBC News - Posted: Oct 17, 2011 11:40 AM CT | Last Updated: October 17, 2011

'There had to be over 1,000': Dead geese wash up on

Scores of dead ice seals found along Cambridge Bay shore
‘There had to be over a thousand ... there was too many to even count,’ says resident

Alaska’s northwest coasts st bsduspbiosernia i it fateiios

# Author: Tegan Hanlon @ Updated: June 13 # Published June 12




Solution: Bring Knowledge systems together for
wildlife health surveillance
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“Two-eyed seeing” supports
‘wildlife health

§ Bridging Indigenous and scientific knowledge improves
wildlife surveillance and fosters reconciliation
_Kutz and Tomaselli, 2019. Science
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Complexity — requires that we draw on all
sources of knowledge

‘...adaptation that integrates and
- respects local knowledge and
Indigenous knowledge will be vital
to help Arctic societies address
Mg arctc . (SR the coming challenges.

Linkages

©UN Environment and GRID-Arendal, 2019



Wildlife health knowledge accumulated over
generations




Knowledge across seasons




Knowledge of normal and abnormal




Annual relative proportion (%)
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Knowledge across species

Country food diet of Inuit in Ekaluktutiak,
« Nunavut
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Muskox and Caribou Health
Research: Case studies
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Initiated in response to emerging parasite,
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Unusual Muskox Mortality Events
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Mortalities:
2009-2012

Whole genome sequencing: single

2012: Septicemia - Bacterium outbreak strain (Forde et al.)
Erysipelothrix rhusiopathiae identifie ' _ I
e Zoonotic, generalist opportunist ;:_“— = o
bacteria - ‘ wi @) H
* Public Health messaging ij
— &= (s
o Erysipelas m_the. o [ N
oy - I Northwest Territories =t
e
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An unusual case of Erysipelothrix
rhusiopathiae prosthetic joint infection from
the Canadian Arctic: whole genome
sequencing unable to identify a zoonotic
source

Michael Groeschel'"'®, Taya Forde?, Shannon Turvey?, A. Mark Joffe®, Catherine Hui®, Prenilla Naidu'*,
Fabien Mavrot®, Susan Kutz® and Ameeta E. Singh®”



Community-based Wildlife Health Survelllance

Hunter-based sampling

Scientific
Knowledge
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Caribou/Muskox
oo it
roup interviews Hea Ith

Participatory activities Targeted sample collection
Scientific studies

FOOd Secu rlty Informed by CBWHS




Training to enhance surveillance capacity & P!
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Monitor Training

Bringing local science into the classroom
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Documenting Local and Indigenous .. /@@
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Knowledge in Ekaluktutiak L e Resancr

* |Individual semi-structured interviews

(30 experts)

Hunting practices
Importance of muskoxen

Population distribution and changes
Muskox health and diseases

= 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

= \alidation of results

Tomaselli et al., 2018. Biol. Cons
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Results of group interviews:
Area of Observation
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Residents Pilots
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Muskox population trends (n=7 3 P

population relative abundance (%)
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Tomaselli et al. Biol Cons (2018).



Comparing Health Indicators during
Peak and Decline periods
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Proportional piling with beans ] }
used to quantify people’s perceptions ey
(participatory epidemiology)
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1. Pile of beans

3. Measuring & generating
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Proportion of juveniles declined 8 et
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Acute Muskox Mortalities B ST

Known from
interviews

60 -

49(53)

Number of cases

2009 2010 2011 2012 2013 2014
(till summer)

Science missed the epidemic!!!

Tomaselli et al. Biol Cons (2018).



Spatio-Temporal Distribution of Muskox
Mortalities: Local/Indigenous knowledge

Participatory mapping — where?

Timeline of events— when?

a. Spatio-temporal distribution
of observed dead muskoxen
2009-2014
\

Victoria Island
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Canada
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Boundaries of the area observed by air

Boundaries of the area observed by land
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b. Number of observed cases
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49(53)
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28(33)
30 [

22
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Number of observed dead muskoxen

2009 2010 2011 2012 2013 2014

. Minimum number reported (interviews)
[ Maximum number reported (interviews)

. Known cases from official reporting (Kutz et al. 2015)

c.  Seasonality of observed cases
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observed dead (%)

Winter Spring Summer Fall

Tomaselli et al. Biol Cons (2018).



Hunter-based sampling

23.03.201¢

Standardized sampling, Indicators of Health

MUSKOX SAMPLE COLLECTION

ANIMAL ID ULU -0 ”

communiry:  [[TRERAT T/ ]

HUNTER'S NAME

CONTACT:

awosre: [ 2¥ /02 [Z0/9 |
mm 7]

TYPEOFHUNT [ Jcommunity [K]indwidual  [] sport

KILLLOCATION : | (rameqog e |

{Tor example. Meradunek )

TAG NUMBER: [ I

manaGementzone: [ ]

LATITUDE N I l LONGITUDE: W I

SEX: [ remate K mae [ unkrown

If female specify .~ [ pregnant Dl.ldntn' Onone [ unknown

AGE CLASS : DE:H m\'urlh' DZvﬂd D!yuld D-lfoHaImm‘l Dl.lnhmwn
BODY CONDITION : [[] Reattyfat [ Fat [K] ot bad [] stinny

BACKEAT: 0 . Z‘f/ inches

HERD SITE N°: N CALVES : N*Y %
vl 5 7 [l 19
SAMPLES COLLECTION (check the box when collected):

eoo0 Fscmerun Ronoreines [Lerrunoies [aw [Huven  Fuerconer

[[] asnoRMaL TISSUE specify:

COMMENTS:




Disease syndromes e

Kutz Research

Local/Indigenous
Knowledge

e Skinnier
e Scabs on mouth
e Overgrown hooves

Tooth
abnormalities

* Fewer calves

* Limping




Brucellosis in muskoxen:
increasing on Victoria Island

1999-2006: 0/846; 0%
2008-2012: 0/976; 0%

1989-2001: 5/562; 0.8%
2010-2016: 20/302; 6.6%













Indigenous Knowledge and Hunter-based E“";,’"

Sa m p | i n g 24 Kutz Research

=

e Contextual understanding, experiential knowledge, on a
temporal and spatial scale that can’t be accomplished

through western science
e Informs science and generates research hypotheses

e Early detection of change
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008 2010 2011 2012

Effective wildlife health surveillance
requires bridging knowledge systems

2013 2014

{tll summar)

-@
Envirnment and Notural Rescurces

Erysipelas in the
Northwest Territories




Final cautionary note ....

fos Angeles Times * ‘Government scientists

Science swooping in...”

f v » = 4O . .
e ‘They came bearing a warning:

Alaska villagers living in bird The wild birds that the Yup'ik

ﬂu's ﬂight path 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."

By JIA-RUI CHONG, 39
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