Toolbox

Tracking Wildlife
Health in Alberta

Lessons for Treaty 8 First Nations of Alberta
2019 Edition







AP wvra Arevre
Pven et o
Cwarn ? ‘ "

watt e ey

A&“F"(% Brenda Parlee and Kevin Ahkimnachie © 2018
3 ﬂ 5 (Updated 2019, November)

¥ U ¢ *

AW

o University of Alberta

Produced with funding from the Alberta Prion
Research Institute




Parlee Updated - August 2019

Table of Contents

Table of CONTENLES ..o ————————————— 4
ACKNOWIEAZGEMENLS.......ccceiiiinrnsnssssssnssssssssssssssss s n s s s a s s nn s 5
EX@CULtiVe SUIMMATY ..oovciniimiasseismssissssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssssssssnsss 6
1. BACKZIOUNd ....ccicieiinessnssssssssssnsssss s ssssssssss s s s s s s s s ss s s snssssssnssssssnssssssssssns 8
1.1 Objectives Of thisS TOOIDOX ....cccccumrimsmsmsmssssssssmssssssssssss s sssssssassess 8
1.2 Definitions and Key CONCEPLS .....cccuicsmnmsmssmsmsmsmsssmssssssssssssisssssssssssssssssssssssssssssssssssssssssssassess 9
Indigenous Rights t0 WIlALIfe ...ttt sssessse s sssssssssesssasssesans 9
Traditional Ecological KNnowledge (TK)....ermeseeneenseenseessesessseesssssssessesssssssesssssssssssssessns 10
LOCAl KNOWIBAGE .....eueeueeeeeeteeeectseisets e eseesse e ssseese s ssssssesss s s ssse s b bbb 10
Western Scientific KNOWIEAZE ...t sssessssssssessssssse s sssssssssssssesens 11
CAPACILY BUILAINE ....eureereeereeeeeeeeectseeseesse e sseesseese s s ssesssesss s sessse s s bbb s sasnbas 11

1.3 The Socio-Political Landscape of Chronic Wasting Disease........cccuumsmsmsmsnsssesesnsas 13
ChroniC WaSting DISEaASE ...ccuucueeureeueeereeuseessesssesssesssessssssssssesssesssssssasssssssessss s st ssssssssssssasssssssasssessnes 13
Chronic Wasting Disease and Human Health.........nenneseenseseeseeiseeesesssesssesseesseeas 14
When did Chronic Wasting Disease Appear in AlDerta?........eeneenseesseesssessesseseseeens 15
How has CWD Spread in AIDEITAT ... eeeenseseesesssesssesssesssessssssse s sssssssssssssssssesssssssesssessnes 15

Is CWD in the Traditional Territory of Treaty 8 First Nations of Alberta?........ccouesuenne 16
What do I do if I see an animal that might be infected? ... 17
Smoking, Soft Drinks - Comparing RiSKS 0f CWD .......eneeneenneneceseessecsseessessseesssssssessesnees 17
Resilience to the SPread 0f CWD ... sssessse s ssss s ssssssssssssssssssssssssanes 17

2. Community-Based Monitoring and Citizen Science ..........counsssnssssessssnsnsnns 20
3. Contributing to CWD Monitoring in Alberta ... 21
3.1 Existing Approaches to Monitoring Wildlife Health and CWD.......ccoenniicinens 21
3.2 Monitoring of CWD by Treaty 8 First Nations of Alberta........ccumnnnmnsnnnen 22
Who should become involved in the Treaty 8 Wildlife Health Monitoring Program?...22

3.3 Traditional Knowledge Indicators of Moose and Deer Health .......coviricnnene 24
Signs and Signals of Changes in Wildlife Health.........onnseecncec s 24
Social and Ecological HEALtH ...ttt sesssesssesssessse st ssssssss s sssessss s nees 24

3.4 Hunter ObServation...... s sases 25
3.5 Emerging Tools for Tracking CWD ... 29

4. Challenges and OpPOrtunities ... ———————— 30
Appendix 1 - RESOUICES ...cucvmimsmmsmssmsmmsmssmsmsssssssssssssssssssssssssssssssssassssssssssssssssssssssssssassssassnss 31
Oral History Questions for EIders........sssssssssssssssssssssssssssssssssssssssassnss 32
Short Answer Questions for HUNEETS.......ummmmimmimsssssssssssssssssssssssssssssssssssssssssssasss 33
Appendix 2 - References.. ... 41



Parlee Updated - August 2019

Acknowledgements

The authors would like to thanks the members of the Treaty 8 First Nations of
Alberta Livelihood Committee and the communities of Fort McMurray First Nation,
Swan River First Nation and Dene Tha’ First Nation for their support and
participation in the development of this guide. The guide was developed with
support and funding from Treaty 8 First Nations of Alberta, the Alberta Prion
Research Institute and the University of Alberta.



Parlee Updated - August 2019

Executive Summary

The health of wildlife and the health of Aboriginal peoples are strongly
interconnected. Many Aboriginal peoples in Alberta depend on deer, elk, and moose
for food and as part of their livelihood and culture. For this reason, we know that
wildlife diseases including Chronic Wasting Disease (CWD), have the potential to
negatively affect traditional diets and also the health and wellbeing of Aboriginal
communities. Although Aboriginal harvesters are vulnerable, many are also very
knowledgeable about their local and regional environments.

This toolbox is intended to help harvesters and land users document their
observations of changes in wildlife health in their region. It includes background
information about Chronic Wasting Disease and ideas about ways in which communities
can get involved in monitoring the spread of the disease. Attached are additional
resources as well as a draft survey tool that can be printed and shared.

For more information about the this guide or to receive additional copies, contact Kevin
Ahkimnachie from Treaty 8 First Nations of Alberta at kahkimnachie @treaty8.org or
Brenda Parlee at bparlee @ualberta.ca

An online version of the guide can be found at www.brendaparlee.ca
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Treaty 8 Communities Located in Areas
where Wildlife Health Monitoring is Needed
(1) Athabasca Chipewyan First Nation

(3) Bigstone Cree Nation

(4) Chipewyan Prairie First Nation

(6) Driftpile First Nation

(9) Fort McMurray First Nation

(11) Kapaweno First Nation

(15) Mikisew Cree First Nation

(17) Sawridge Band

(18) Smith’s Landing First Nation

(20) Sucker Creek First Nation

(21) Swan River Band

(32) Heart Lake First Nation

Figure 1 — Treaty Areas of Alberta
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1. Background

1.1 Objectives of this Toolbox

The health of wildlife and the health of Aboriginal peoples are strongly
interconnected. Many Aboriginal peoples in Alberta depend on deer, elk, and moose
for food and as part of their livelihood and culture. For this reason, we know that
wildlife diseases including Chronic Wasting Disease (CWD), have the potential to
negatively affect traditional diets and also the health and wellbeing of Aboriginal
communities. Although Aboriginal harvesters are vulnerable, many are also very
knowledgeable about their local and regional environments. Previous research has
emphasized that numerous hunters in the Treaty 8 region are willing and hopeful of
participating in wildlife monitoring to ensure the long-term health of both the
animals and their communities.

For generations hunters have systematically tracked indicators of animal condition
(e.g., skinny/fat liver) to make decisions about where, when and how to hunt
Research between the University of Alberta and Treaty 8 First Nations of Alberta
involved interviews and focus groups with communities and harvesters to
understand more about traditional systems of monitoring and how they might be
important to addressing the spread and effects of Chronic Disease in Alberta. Oral
histories about ups and downs (variation) in the health, distribution and population
of moose, deer, elk and caribou in four communities were documented. The
research resulted in a summary (plain language report) as well as this toolbox. This
document includes background information about Chronic Wasting Disease, ideas
for monitoring, other resource material as well as a survey document that could be
used by communities to keep track of their community’s harvest and consumption
information, observations of the health of animals and the risk perceptions of
hunters and others about the spread of the disease.
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1.2 Definitions and Key Concepts

Indigenous Rights to Wildlife

Surveillance of Chronic Wasting Disease, including processes of community-based
monitoring, can be highly technical. Many scientists are involved in research about
the origins of the disease, how it is spread, and potential solutions.

Monitoring is not only technical; it is also social and political. For many Indigenous
communities, the capacity to build knowledge and inform decision-making about
their lands and resources is important for affirming their Indigenous rights.

Indigenous rights to lands and resources are defined in the Canadian constitution, in
historic treaties, contemporary land claim agreements, Supreme Court decisions, as
well as in other kinds of legal agreements and processes. Rights are also implicit and
explicitly articulated in social relationships, relationships to the land, oral histories
and social cultural practices such as hunting or the visiting of sacred sites
(Napoleon, 2013).

The rights of Indigenous communities to a healthy land and resource base is not
only well defined in Canada but is also recognized in global protocols such as the
United Nations Declaration on the Rights of Indigenous Peoples. Within this context,
there are emerging opportunities to strengthen the existing network of community-
based monitoring programs in ways that respect these rights.

New Paradigms of Education, Truth and Reconciliation

A toolbox that aims to improve capacity of Aboriginal communities to meaningful
participate in monitoring their lands and resources is offered here in the hopes of
developing new relationships and bridges between Traditional Knowledge and
science as recommended through the Truth and Reconciliation Commission in
Canada. The impacts of residential schools in Canada had significant impacts on
Indigenous societies, cultures and economies as well as relations between
Indigenous and non-Indigenous peoples across the country. As a result, formal
education achievement levels and representation of Indigenous youth in post-
secondary education are very low. New approaches to engaging Indigenous youth in
sciences and alternative kinds of education are needed to address this gap such that
Indigenous peoples are better represented in natural resource management
institutions and can play meaningful roles in addressing the issue of wildlife
management and other kinds of environmental and socio-economic challenges in
Canada.
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Traditional Ecological Knowledge (TK)

The research for this toolbox focused on “Traditional Knowledge” as a foundation
for monitoring. Traditional knowledge refers to the cumulative body of knowledge,
practices and beliefs that have developed over many generations by local
communities about ecosystems and their relationship to it (Berkes 2012). Although
the term Traditional Knowledge is widely used, communities refer to their own
knowledge in different ways. For example, Dene knowledge, Cree knowledge or
kiskeyitamowin.

There has been much written about the opportunities and challenges of including
Traditional Knowledge in resource management including wildlife monitoring (R.
Brook, Kutz, Veitch, & Elkin, 2008; R. Brook et al., 2009; Lyver, 2005; H. Moller, F.
Berkes, P. O. B. Lyver, & M. Kislalioglu, 2004; B. L. Parlee, Goddard, First Nation, &
Smith, 2014). Traditional knowledge is unique from local knowledge in that it is
longitudinal or based on many years, if not generations, of observing, experiencing
and interpreting ecosystems; whereas local knowledge is more short term in scope.
It is because of this longitudinal scope, that Traditional Knowledge is increasingly
recognized as useful in monitoring by many wildlife biologists and some other
scientists, resource managers and governments. They see opportunities to
understand long-term ecosystem change. In this context Traditional Knowledge may
be able to help answer the following kinds of questions:

e What are useful indicators for understanding ecosystem dynamics?

e What kinds of patterns of ecological variability are characteristic of
particular ecosystems and how do those differ from changes that might be
caused by a resource development project?

e What are the ways in which different kinds of ecosystem components
interact over time?

e How should we respectfully and meaningfully track these changes over time?

e What is the meaning and significance of observed trends and patterns of
ecosystem change?

Local Knowledge

Local knowledge is a widely used concept in academic and practical contexts. There
is no universally accepted definition of local knowledge given there is a diversity of
environments and cultures in which knowledge is generated and myriad uses and
outcomes of use (R. Brook et al., 2009). Most descriptions of local knowledge in natural
resource management refer to land-based or applied knowledge and skills including
observations of ecological conditions and how-to knowledge for coping and adapting to
change. Like traditional knowledge, local knowledge also tends to be orally or informally
transmitted and shared locally and within family and community groups (McGregor,
2000).

10
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Local knowledge is the knowledge that any peoples might hold about the
environment around them. “This includes the way people observe and measure
their surroundings, how they solve problems and validate new information. It
includes the processes whereby knowledge is generated, stored, applied and
transmitted to others” (FAO, 2004). Local knowledge, like traditional knowledge, is
a cumulative body of knowledge and may be passed down from generation to
generation and closely interwoven with people’s cultural values. This encompasses
the skills, experiences and insights of people, applied to maintain or improve their
livelihood (FAO, 2004).

Local knowledge of moose and deer hunters is increasingly recognized as a useful
source of data. For example, hunters’ knowledge, particularly that of experienced
older hunters, can offer insights about moose health, population and distribution
patterns (Boyce, Baxter, & Possingham, 2012; Boyce & Corrigan, 2017). Harvest
data can offer a simple and cost effective way of determining population trends;
biologists suggests the index of abundance can be determined from estimating the
probability of hunter success or the Kkill per unit of effort. Similar to catch per unit
effort research, this is measured in terms of the proportion of hunters who harvest a
moose and the number of hunter days in the field to harvest a moose (Boyce et al.,
2012).

Number of hunters who harvest a moose

Number of hunter days in the field to harvest a moose

Western Scientific Knowledge

While many kinds of knowledge production processes have similar traits of being
systematic and empirically driven, “western science” is often defined as the
mainstream body of knowledge behind conventional resource management
practices. The increasing interest in alternative knowledge (e.g., Traditional
Knowledge) stems in part, from a critique of mainstream science as overly expert-
driven, centralized and top down, technocratic and reductionist (Howitt 2001;
Sillitoe 1998).

Capacity Building

Capacity refers to the skills, knowledge, resources and experience needed to
meaningfully carry out a community-based monitoring program in ways that
enhance the process and outcomes of the program as well as contribute to the
broader needs, interests and well-being of the community. It is the value-added
contributions that can be made through education, mentorship, training and other
kinds of resourcing from those individuals, organizations or governments that are
playing and supporting role.

11
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“Capacity” is related to other terms such as “empowerment” as well as “social
learning” and “capabilities”. While there are some ways of measuring capacity
quantitatively, many aspects are qualitative in nature. What is capacity building to
one community may not be perceived the same way by others. The cultural context
including Indigenous cultural histories can also influence local interpretations of
what is capacity. For example, some kinds of formal education programs or the
format and context in which they are offered, may be assimilative or inappropriate
to Indigenous communities adversely impacted by residential school systems.

The capacity requirements of community-based monitoring programs can also vary
significantly by socio-economic, cultural and environmental context. Indigenous
communities in settled land claim areas, for example, may have more capacity to
carry out their work than communities in unsettled land claim areas. Those close to
urban areas may be more or less advantaged than those living in more remote
regions of Canada.

The development of a Community-Based Monitoring program in and of itself can
add capacity. The primary purpose is to track changes in ecosystems and
communities over time so as to produce useful knowledge about ecosystem
dynamics. This process of knowledge generation may be viewed as adding capacity
to communities who seek to play a greater role in the management of their natural
resources including decisions about resource development. Such added capacity can
serve to level out (partially) some of the inequities in the knowledge landscape often
associated with wildlife management.

12
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1.3 The Socio-Political Landscape of Chronic Wasting Disease

Chronic Wasting Disease

“Chronic wasting disease (CWD) is a disease that affects elk, deer and moose in Alberta. The disease affects the nervous system
of the animal leading to behavioural changes (eating habitats) and organ failure such that the animal in later stages of the
disease will become very skinny (emaciated) or “wasted” in appearance.

Figure 2 — Deer Infected with CWD o Figure 3 — Parts of the Deer Infected with CWD
https://en.wikipedia.org/wiki/Chronic_wasting_disease (eyes, brain tissue, lymph nodes, spleen, spinal cord)

13
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There is currently no cure for Chronic Wasting Disease. It is fatal to an animal that is
infected. Itis also difficult to track. Infected animals can appear strong and healthy
in the early stages of being infected and it can be more than two years before the
animal starts to appear sick and lose the ability to eat and drink.

The symptoms of the disease are also confusing because they are similar to the
symptoms of other diseases. In other words, there are many reasons why an animal
can become skinny. For example, moose infected by ticks can also appear very
skinny and exhibit similar behavioural symptoms as an animal infected with CWD.

At present, the only way to find out if an animal has the disease is to test after it has
been hunted or culled (i.e., there is no good test for the disease that can be used
while the animal is alive). However, there are some technologies that may be
available soon that can be used to test soil and fecal samples. There is a pilot
technology for blood samples available in the United States but it is not available in
Canada yet.

Managing the spread of the disease is thus complicated. There is currently no
management strategy in place that prevents the spread of the disease. This is a
major concern in Canada and the United States as well as a growing number of
countries globally. Although CWD was first discovered in farmed elk, it is now being
found in wild elk and wild deer populations. To date, over 10000 harvested animals
have been tested in Alberta and several hundred animals of those have been
diagnosed with the disease.

In Alberta, CWD occurs primarily in mule deer, particularly older males but the
disease has also been found in several white-tailed deer and one moose. It has also
been discovered in reindeer in Norway. This evidence has led to concerns that
boreal caribou in western Canada may also at risk of contracting the disease as well
as barren ground caribou in the Northwest Territories.

Chronic Wasting Disease and Human Health

According to the Government of Alberta and the United States Centers for Disease
Control, “there is no scientific evidence to suggest that CWD can infect humans and
growing evidence that human infection is unlikely to occur”. The United States
Centers for Disease Control specifically advise that the human health risks from
CWD, if any exist, are extremely low. However, there are many unknowns and
uncertainties because rigorous studies of the disease have only been carried out in
the last decade. Given those uncertainties, the World Health Organization (WHO)
recommends that all products from animals known to be infected with CWD should
not be eaten.

14
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When did Chronic Wasting Disease Appear in Alberta?

Chronic Wasting Disease was first discovered in parts of the northwestern United
States in the 1970s. Many people trace the origin and spread of the disease back to
elk farming in the northwestern United States. Since that time, Chronic Wasting
Disease has been spread into western Canada with most cases being found in elk
ranches in Saskatchewan and in wild mule deer and white-tailed deer. There have
also been cases discovered in Korea and Norway. Although mostly found in deer and
elk, the disease has also been discovered in reindeer and moose.

Chronic Wasting Disease
in North America

.

Xy

!'Qb.\a.\.

Areas with CWD /
infected Cervid populations

02/2018

_____ States/Provinces wheres
- CWD has been found in »
captive populations

Figure 4 - Map of North America with reported locations of CWD (2018)

How has CWD spread in Alberta?

In 1996 Alberta began testing wild deer and elk that displayed abnormal behaviour
or were clinically emaciated. Ongoing annual surveillance of hunter-killed deer and
elk began in 1998. In 2002, CWD was identified in a farmed elk and two farmed
white-tailed deer in central Alberta. Alberta stopped importing farmed elk from
1988 to 2004 in order to avoid importation of more diseased animals. The
government started important elk and farmed deer again in 2004.

15
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CWD was detected in a wild deer in September 2005. Subsequent surveillance
revealed that CWD invaded eastern Alberta via wild deer from adjacent areas of
Saskatchewan. The disease is now established in the Battle River and Red
Deer/South Saskatchewan River systems in eastern Alberta and continues to
spread.

CWD spreads through animal-to-animal contact or through animal contact with
infected habitat. An infected animal can infect other animals or its habitat through
its feces, urine or saliva. For example, animals that use the same salt-licks or grazing
areas as infected animals will become infected as well.

Sometimes the disease is also spread from the mother elk or deer to the fetus or calf.
Unlike other kinds of viruses or diseases such as brucellosis (previously found in
bison in Wood Buffalo National Park), the prion agent associated chronic wasting
disease is very difficult to remove from a habitat once it is infected. Only extremely
high temperatures (much hotter than a forest fire), or removal of soil and flora (all
plant material) from the area will ensure the disease is no longer present.

Is CWD in the Traditional Territory of Treaty 8 First Nations of Alberta?

Most of the cases of Chronic Wasting Disease presently found in Alberta are south
and east of Treaty 8 territory. However, the disease continues to spread further
westward into central Alberta and is of growing concern to First Nations
communities who depend on deer and moose for food security. The discovery of
CWD in a white-tailed deer northeast of Fort Saskatchewan suggests the disease has
spread westward through the North Saskatchewan River watershed.

Over-population of deer, resource development and climate change has also affected
the distribution of deer in more northerly regions. The discovery of CWD in reindeer
in Norway suggests that boreal caribou and barren ground caribou may also be at
risk.

16
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What do I do if | see an animal that might be infected?

Deer, elk and moose infected with the disease may exhibit many different kinds of
symptoms ranging from normal condition and behaviour to severe wasting (appear
skinny) and behaviourally skittish or very passive. It can take up to 2 years for an
infected animal to succumb (die from) the disease.

[t is not known to what extent the animal suffers during the progression of the
disease. Previous research with First Nations in Alberta have suggested protocols
for First Nations hunters to deal with infected animals in a respectful way including:

e Safely hunt (shoot) the animal if it appears to be suffering;

e When possible, wear boots, gloves and clothes that can be disinfected with
bleach or disposed;

e When possible, soak knives, or other tools used to trim the carcass in bleach
for at least five minutes;

e Safely protect the carcass of the animal so that it does not become disturbed
by other animals or people;

e Contact the office of Treaty 8 First Nations of Alberta, the University of
Alberta or the Government of Alberta to have the animal removed and tested.

It is important to note, however, that scientists do understand many things about
how the disease spreads. These precautions above may NOT prevent the spread
of the disease.

Smoking, Soft Drinks - Comparing Risks of CWD

CWD is a risk that is new and not well understood but it is important to put the risks
of the diseases into context or compare to other known risks. There are many other
kinds of environmental conditions and lifestyle behaviours which put our health at
risk. For example, smoking is a behaviour that we know causes lung cancer but
many people still smoke. Over consumption of high sugar soft drinks is strongly
related to Type Il Diabetes, however, many people drink soft drinks on a daily basis.
There is no evidence that CWD can affect human health, however, people may be
more fearful of this disease than they are of smoking or drinking high sugar soft
drinks. We usually fear things we know less about or we feel we have less ability to
manage. Deciding how to manage these risks of lifestyle on a day to day basis is not
a decision that can be made by government. Treaty 8 communities, households and
individuals must make decisions about how to manage these risks by thinking about
the trade-offs (costs and benefits) in their own lifestyles.

Resilience to the Spread of CWD

Many Indigenous communities from the Treaty 8 region live, travel and harvest
resources in environments where CWD may be present. Dependence on moose, elk

17
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and deer for food means that Indigenous hunters can be in direct contact with
infected animals or infected habitats. Lack of knowledge about the disease in
communities, poor access to testing facilities and limited voice in decision-making
about how the disease is managed means Indigenous peoples are also highly
vulnerable to Chronic Wasting Disease. Creating opportunities for communities to
participate in decisions about how the disease is managed by government is key to
their resilience to the disease. Ensuring individuals and communities have enough
information to make decisions about where and if CWD is present in their hunting
areas or in the animals they hunt can also increase their resilience or capacity to
cope and adapt to changing conditions.

R = (V +E) - 0AC

R = Resilience The ability to mitigate, cope and adapt to changing
environmental conditions including the spread of CWD.

V = Vulnerability Indicated by levels of poverty (limited healthy food
alternatives, limited access to healthcare and educational
institutions), lack of voice in natural resource management
institutions, poor access to public information (e.g., limited
education levels, poor internet access).

E= Exposure Exposure includes proximity of communities to locations
infected by CWD, land use activity in areas affected by
CWD, consumption of animals potentially infected by CWD.
OAC = Opportunities | This includes availability of local and traditional

to Build Adaptive knowledge, skills and practices of regular monitoring of
Capacity wildlife health, emerging relationships and opportunities
to co-produce knowledge with governments, academic
institutions and other organizations with information
about CWD and technology for monitoring, management
and treatment).

The World Health Organization suggests limiting contact with areas known to be
infected with CWD for two reasons. People who travel regularly in areas where CWD
may be present may unknowingly track the prion agent into other areas that were
not previously infected. They may also end up in direct contact with prions in food
they consume.

There are currently no known cases of CWD in Treaty 8 territory however, hunters
and land users should look for more information on a regular basis from the
Government of Alberta and other organizations to determine if the disease has
spread. This information can help guide local decisions about whether to change
their land use activity or hunting practices.

18
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For regular updates see this website for more information:
https://www.alberta.ca/chronic-wasting-disease-overview.aspx#toc-0

Depending on the information they receive and their interpretations of the risks,
some people may decide to stop hunting or traveling on the land completely. This
may have many more risks and negative impacts on individuals, communities and
cultural continuity than those associated with the CWD agent. If people stop
hunting and consume less wild meat, they also may end up spending more money
on food from the store. Alternative meat sources such as pork, beef and processed
meat (e.g., bologna) are much less nutritious than moose or deer meat. Lifestyle

choices that limit hunting and consequently lead to decreases in the consumption of

traditional foods, may increase the risks of chronic heart disease, Type II Diabetes
and some cancers in communities. There are also associated social, cultural and
economic effects. (e.g., people cannot practice traditional hunting or exercise their
rights to continue their cultural practices).

19
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2. Community-Based Monitoring and Citizen Science

Community-based monitoring is a system of watching, listening, learning and
adapting to changing environments. Although sometimes described in more
technical terms, watching the land is an element of stewardship that is well
understood by Indigenous peoples. Hunters, in the Northwest Territories, for
example, have been making observations of barren ground caribou movements for
generations; they travel and observe changes in the same places, using the same
indicators and employing similar methods to those of their fathers, mothers and
previous generations. Many current monitoring programs, such as the Innu
Guardians Progra, the Ni Hat Hi program led by Lutsel K’e Dene First Nation, or the
Haida Watchmen, have historical roots in Indigenous ways of knowing and learning
about the land.

Community-based monitoring is also a dimension of the growing social movement
toward more participatory science and greater recognition and support for
community-based resource management and conservation. The growing wave
towards community participating in scientific programs related to emerging
environmental issues such as climate change is framed as citizen science.
Conservation-focused citizen science projects began in the 1970s when environmental
issues caused by urbanization, reclamation, and air pollution were particularly acute and
attracted much popular attention (Kobori et al., 2016). The proliferation of many citizen
science initiatives and community-based monitoring programs date back to the post
world war II period and into the 1960s-70s in the United States. Numerous disasters
such as the Love Canal and at Three Mile Island, led to significant triggered
significant mistrust of the power dynamics associated with the scientific process,
and those representing science-based institutions (Levine, 1982).

Studies of citizen science suggest it has the potential to improve the legitimacy and
value of scientific studies and transform the role of “science” in society and decision-
making. But according to some critiques, citizen science has not fulfilled this
theoretical potential. “A significant and obvious obstacle to citizen scientists' efforts
to shape scientific policies and practices are the often extreme disparities of wealth,
education, and power (among others) between them and those they seek to
influence” (Ottinger, 2010). Standardized data collection measures while creating
rigorous data sets as well as complimentary data form different locations and over
time, can also serve as barriers to the democratization of the generation of science -
the use standards partially structure debates over who can participate, and in what
discussions, and essentially rule out the involvement of citizens in knowledge
making or policy making (Ottinger, 2010).

20
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3. Contributing to CWD Monitoring in Alberta
3.1 Existing Approaches to Monitoring Wildlife Health and CWD

Deer Hunters 2019

Surveillance of Harvested Deer Heads for
Chronic Wasting Disease (CWD)

Mandatory submssion of al deer heads & required from
WMUSs 102, 116, 118, 119, 124, 128, 138, 140, 142, 144,
148, 150, 151, 152, 156, 158,160, 162, 163, 164, 166
200, 202, 203, 204, 206, 208, 226, 228, 230, 232,
234,236, 238 240, 242, 244, 250,262, 284,

256, 258, 260, 500, 501, 728 and T30 for

CWO testing. bold numbers NEW for 2019 |

e

|
Also new for 2019 Four WMUs are
mandatory for MULE DEER ONLY -

130, 132, 134, and 136,

Precise location of each kil is required,
oither GPS or Sec/Twp/Rng, in addition to
the WMU,
\

A CWD-laboling system provides & unigue

dentficaton number of each head submitted. Heads g
should be kept frazen and dropped o at any Fish and
Wildie office or, during rifle seasons, at any of the 24-tr
freazers located in or near the CWD risk area. Green
CWO labels and instructons am available when you
submit the head

Resuits:
When your results are avaiable, a message will be sent to
the emal address in your AbertaRELM account

Although CWD is not known to infect humans, health authostios
advise against eating CWOD-indected deer.

* Matum males wih the antiers and skl plate removed are stil usable for lesting . i posstie, please do
Nt shoot deer n e head

For more information, Including a map of 24-fr freczers avallable during rifie seasons, visk
alberta ca/owd or contact your local Fish and Wildife office or Dr. M. Pybus 780-427-3462

{Yor ol fee, dial 310-0000 first)
Thank you for your continued support of this important program. A(W

The Government of
Alberta depends
significantly on hunters
in Alberta to provide
heads (tissue samples)
from elk, deer and moose
that have been harvested.
Heads can be dropped off
at numerous freezer
locations in the province
for the Government of
Alberta.

The submission of heads
from harvested animals is
not legally required for
First Nations
communities with Treaty
rights to harvest.
However, sharing of
heads can increase
information about the
spread of the disease and
can provide information
to the individual hunter
and his/her family and
community about
whether it is infected
with the prion disease.

[
Figure 5 — Government of Alberta Surveillance Areas for CWD in Alberta

For more information about the surveillance program of the Government of Alberta,
please see this website:
https://www.alberta.ca/chronic-wasting-disease-information-for-hunters.aspx
https://www.alberta.ca/assets/documents/ep-cwd-surveillance-deer-heads-
poster-2019.pdf
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3.2 Monitoring of CWD by Treaty 8 First Nations of Alberta

The spread of Chronic Wasting Disease in Alberta represents a major challenge for
First Nations communities who depend on moose and deer for food. It also
represents a dramatic change in an environment that is culturally, politically and
economically important to First Nations people. Beaver, Dene and Cree peoples have
been caretakers of the land, water and wildlife in Alberta for generations and will
continue to care for the land for many generations to come.

Getting involved in monitoring the health of deer, moose, elk and other wildlife in
different regions of the Treaty 8 region is a key way that First Nations can affirm
their rights and responsibilities of Treaty and continue to be caretakers of the land
There are multiple signs and signals of changes in the health of elk, moose and deer
that can be tracked (by observation) by hunters. When everyone is working
together in multiple communities it may be possible to tell where and to what extent
the disease has spread and to implement safety measures and management
strategies (mitigations) to try and prevent the disease does not spread further west
and north.

Who should become involved in the Treaty 8 Wildlife Health Monitoring Program?

Recording observations about wildlife and wildlife habitat is always useful no
matter where and when one might be traveling or harvesting. However,
communities located on the eastern border of Treaty 8 territory may want to invest
more time and effort in wildlife monitoring. Given that CWD is spread from animal
to animal and by animals foraging in habitat infected by diseased animals, there is a
general spreading of the disease westward and north-westward from the
Saskatchewan and southern Alberta where the prion disease is well established.

The disease can spread quickly depending on the overlap between home ranges of
infected and non-infected animals. The home-ranges of white-tailed deer for
example, can range from a 1 square mile to a few square miles at different times of
year and depending on factors such as habitat quality and predation risk.
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Western Canada
and Treaty 8
Territory

Orange area indicates
areas with reported
cases of CWD (2019)

Arrows indicate likely
advance of the
disease into Alberta

Figure 6 — Map of the Spread of CWD into Alberta relative to Treaty 8 Territory

The Treaty 8 communities who may be most interested in participating in a Treaty 8
Wildlife Health monitoring program are the following:

Athabasca Chipewyan First Nation
Bigstone Cree Nation

Chipewyan Prairie First Nation
Driftpile First Nation

Fort McMurray First Nation
Kapaweno First Nation

Mikisew Cree First Nation
Sawridge Band

Smith’s Landing First Nation
Sucker Creek First Nation
Swan River Band

Heart Lake First Nation
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3.3 Traditional Knowledge Indicators of Moose and Deer Health

Signs and Signals of Changes in Wildlife Health

There are numerous indicators or ways to measure change in the health of elk,
moose and deer. Biologists for example, often take tissue samples to test for
different kinds of contaminants or diseases; in the case of CWD, samples of brain
tissue are made to test for signs of the prion infection. These are very invasive kinds
of ways of assessing health and largely involve post-mortem samples (i.e., the
animal must already have died for liver or brain tissue samples to be taken).

Less invasive methods including blood sampling, satellite collaring, mark and
recapture practices (to determine population trends and distribution) and wildlife
camera imaging provide additional insights (Mejia - Salazar, Waldner, Hwang, &
Bollinger, 2018).

Hunters and other kinds of land users in Alberta are increasingly valued for the
insights that can be gathered about wildlife health (Boyce et al., 2012; Keane, Jones,
& Milner-Gulland, 2011; Moller, Berkes, Lyver, & Kislalioglu Berkes, 2004). This can
sometimes be described as “encounter data” and has been used to track distribution
of diseased animals in other regions including Chronic Wasting Disease (Boyce &
Corrigan, 2017; R. Brook et al., 2009).

observations of fat/skinny animals

observations of abnormal behaviour

observations of habitat use

observations of change in distribution

observations of changes in population trends and population density
observations of other ecological changes (e.g., predators)

AN N N NN

Social and Ecological Health

Hunter observations of elk, moose and deer during hunting trips can offer very
important information about ecosystems but can also tell us a lot about the health of
First Nations communities. Equally important to our understanding of ecological
conditions is information about how the spread of CWD including community fear of
the disease may affect the following:

v' Cultural practices of harvesting;

v' Consumption of meat in communities;

v’ Perceptions of the risk (anxiety and worry about the health of the animals
and community).
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3.4 Hunter Observation

Observation is a critical foundation of monitoring programs. Although it is assumed
that CWD is hard to detect until very late stages of the disease, experienced hunters,
particularly Indigenous hunters who have a multi-generational body of knowledge
and relationships to elk, deer and moose may be able to observe symptoms of
change in the behaviour of animals that others cannot.

But what exactly is observation? Observation, unlike opinion is based on empiricism
or a sensory experience of change. In essence, it is an evidence-based understanding
of what is happening in the environment. We can have opinions about many things
(e.g., politics in Russia, melon farming in Guatemala) but it is the observations in
one’s own backyard or local environment that are critically useful in the case of
wildlife monitoring. Although local in scale, when many hunters are making similar
observations about similar kinds of signs of change, a bigger picture story of change
is possible.

Observation is a process of: “receiving and recording of information about the
environment using rigorous methods, tools and instruments”. In simpler termes, it
can be framed as watching, listening, learning and adapting to change. Being
consistent and specific in observations is critical to ensuring that trends and
patterns identified in different communities by different hunters can be connected
together. However, finding ways to holistically track changes and what they mean
for people’s land use, livelihood, and well-being is equally important.

Hunters make many kinds of observations about their environments when traveling
and tracking animals. Very experienced hunters tend to use the same indicators and
the same methods of tracking those indicators every time they go hunting. It is for
this reason that hunters are very good “scientists”.

Once of the simplest indicators that are tracked by every hunter is “sightings of
animals”. Hunter sightings of animals and associated location data
(longitude/latitude data) when collected from hundreds of people over many weeks
or months can be linked together to provide a good picture of the distribution of
animals. Equally important to identify is the absence of animals seen during trips of
“no sightings of animals”. Today this kind of information is shared using apps like
IHUNTER, through Facebook among small groups of hunters or communities or
through word of mouth.

An emerging number of wildlife biologists have become interested in working with
hunters to collection harvester data.
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Figure 7 — Moose Survey App

Moose Hunter Survey

The Moose Hunter Survey is designed to collect long-term data
on the population status and trends of Moose population
throughout Alberta. It was initiated in 2012 by Dr. Mark
Boyce and is coordinated at the Department of Biological
Sciences University of Alberta. The Moose Hunter Survey is a
volunteer “citizen-science” survey that is taking advantage of
mobile phones. Using your smart phone system, you can
contribute to wildlife management by collecting data. 40% of
Albertans own smart phones, so with your contribution we can
obtain a substantial sample size large enough from each Wildlife
Manage Area (WMU) to secure a reasonable index of
abundance of Moose throughout the province.

Hunters recognize that accurate reporting is essential. Your

Moose sighting reports will, afford wildlife managers with the
best possible information for making management decisions.

http://www.biology.ualberta.ca/moose/

The iPhone app “Moose Survey” developed by the University of Alberta - Faculty of
Science and Dr. Mark Boyce, asks user of the app (who have hunting licenses) to log
sightings of animals and include information about the sex and age of the animal.
Other kinds of apps like iHunter provide hunters with the opportunities to log
location data about where they have traveled while tracking a moose or deer. It also
enables harvesters to add waypoints or location data where they have seen an
animal. The app also provides a text option (and an option to upload a photo) where
more qualitative data can be added about observations that may have been made at

each site.
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Figure 8 — Moose Survey App with Wildlife Management Units

By overlaying the base maps in the app include Wildlife Management Units (WMUs)
with Google Maps, users can see their current location and which WMU they are in.
Hunters can build their own maps and add their own location data into the phone or
download all the information to keep track of hunting spots, past animal harvests,
and landowner contact information. In addition, the app also includes a range of
useful landowner data including agricultural leases (grazing leases, farm
development leases) and pipeline utility agreements and utility right-of-ways.

Tracking sightings using such technology is easy there is immediate impact on our
understanding of population trends. Because the data is automatically saved into a
larger database and immediately uploaded once logged, one can also avoid the risk
of losing data. However, not everyone uses phone apps and they do have their
limitations.

Paper maps can be just as useful for recording observations made during hunting
trips. Good quality base maps at various scales are available online or can be
requested through Treaty 8 First Nations of Alberta. Some hunters may be able to
use a basic Alberta Atlas, which is available at most stationary and large department
stores (e.g., Staples, Walmart, Canadian Tire).
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Figure 9 — Simple Mapping Process for Tracking Wildlife Information

Given that most hunters travel by road including rural route roads, these kinds of
atlases have the majority of necessary landmarks and road info to enable hunters to
quickly locate and mark observations. Such road atlases have the benefit of being
easily stored and carried in the glove compartment of a truck or in a backpack.
Keeping a selection of pens markers along with sticky-notes with the atlas in a large
ziplock bag will ensure you have the necessary tools to record information during or
immediately after a hunting trip. The atlas can be used repeatedly for multiple
hunting trips. Using a different coloured marker for different hunting trips and
recording the date in the same colour helps keep track of all the information. You
can submit your atlas to the Livelihood Technician in your community to record
relevant information about the location of wildlife sightings. Only sightings of
unhealthy animals will be share with others.

To help compensate hunters for their efforts to provide this information,
Treaty 8 First Nations of Alberta is offering a $50 gift card. Hunters and other
land users can collect a gift card when they visit the Livelihood Technician.
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3.5 Emerging Tools for Tracking CWD

There is currently no well-developed method to test for CWD in elk, deer, moose
and other ungulates other than testing brain tissue once the animal has been
harvested. Extensive research on CWD has led to some new breakthrough methods
to detect CWD through blood samples of live animals, and by testing soil samples
and in fecal samples. These technologies although new, may soon be available for
wider use. In anticipation of their increased availability and success.

Questionnaires and face to face interviews can be used to learn directly from land
users or employed monitors about what they are observing in their environment.
These interviews can range from informal story-telling and discussions or formal
question/answer interviews. They can be recorded using pen/paper or using audio,
video or computerized software (e.g., an online survey). The more structured and
formal the interview, the more likely that the data is consistent and can be used and
compared over time. “The researcher faces a trade-off between the goal of obtaining
data that have a high probability of being consistent across observations and thus
answering the original research questions if analyzed appropriately, and the goal of
adapting to changing circumstances as the project proceeds” (Cox, 2015).

There is also a trade-off between detail and complexity of the interview and the
willingness of participants to complete the interviews. A few simple questions (5-
10) asked in an informal manner and recorded using simple technology may yield
more interviews and consequently more data / observations for the monitoring
program than very detailed and long interviews and questionnaires. Shorter
interview guides are also easier to use by staff of the community-based monitoring
program who may have limited training or supports.
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4. Challenges and Opportunities

There are numerous challenges associated with the tracking of Chronic Wasting
Disease in Alberta. Uncertainties about the disease are a critical concern; because
very few people know about the disease and its potential spread, it may be difficult
to engage hunters in a monitoring program. A significant level of training may be
needed for people to use iphone apps and related data collection processes. By
working closely with environmental technicians in each of the Treaty 8
communities, the Livelihood office of Treaty 8 First Nations of Alberta hopes to
provide information to hunters as well as create opportunities for knowledge
sharing.
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Appendix 1- Resources
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Oral History Questions for Elders

1.

v W

o

~

10.

11.

12.

Can you tell me about your hunting experience? When was the first time you
started hunting?

Can you draw areas on the map where you commonly hunt?

Are there areas where you used to hunt but where you no longer hunt? Why?
Can you provide Cree/Dene place names or good areas to hunt?

How have the areas where you hunt changed over the years? (in the last5
years, last 10 years, last 25 years, last 50 years)?

How has the number of moose, deer, elk and other wildlife changed during
these periods?

How has your access and ability to hunt changed during this period?

Can you tell what was taught to you about good and bad areas to hunt?
(Rules for hunting)

Can you tell me what was taught to you and what you have learned about
how to identify a health moose, healthy deer and healthy elk?

Can you tell me about what was taught to you about how to identify a sick
moose, sick deer, or sick moose?

Can you tell me about a time you might have seen a sick animal? What do
you think caused this sickness?

Can you tell me what was taught to you about how to protect and care for the
animals?
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Short Answer Questions for Hunters

A. Hunting
1 | How many years have you been All my life (more than 25 years) O
hunting in this region? The last 25 years O
The last 10 years O
Only the last few years .
[ don’t hunt. O
2 | Canyou highlight where you have Green (1950s-1960s) O
been hunting during this period Purple (1970s) O
and how it has changed? (Map Orange (1980s) O
Sheets - Coloured Polygons) Pink (1990s) .
Brown (2000s)
Black (2010-2015) O
Map Sheet(s) #___ o
3 | If you hunt with others, would you
be able to share their names so we
can ensure that we do not
duplicate information?
B. Moose Health
4 | How often have you gone hunting for moose in the last No hunting trips O
six months? Between 1-4 trips O
If answer is “no hunting trips”, do not complete the rest Between 5-7 trips O
of section B, move on to section C. More than 7 trips ]
5 | How many moose did you observe during these trips? None O
(Were they mostly bull, female or calves?) Some O
Many O
6 | Was this more or less than in the last 5 years? alotless O
somewhat less O
same O
more
a lot more -
don’t know -
O
7 | How many moose did you harvest during the last six None O
months? 1-3 O
2-5 O
5 or more .




Parlee Updated - August 2019

8 | How would you describe the area (habitat) where you
harvested these moose?
9 | How would you describe the condition of the moose you | Alot skinnier O
have hunted in the last six months? Somewhat skinnier O
Same O
Somewhat fatter .
A lot fatter
Don’t know O
O
10 | How would you describe the condition of antlers of any
bull moose observed or harvested?
11 | How would you describe the condition of the liver and
organs?
12 | Did you notice any ticks or other insect/worms? No ticks or worms O
Some ticks O
Alot of ticks O
No worms
Some worms O
Alot of worms O
O
13 | Did you notice any changes in the condition of the hide? No marks (lesions) O
Some marks (lesions) O
Alot of marks (lesions) O
14 | Did you notice any of the following behaviour issues or Unnaturally sluggish or O
conditions in moose? disoriented O
Unnaturally aggressive O
Frothy mouth (foamy) .
Unnaturally skinny O
15 | If you have seen changes in the health, population or Natural variability O
O
O
O
O
O
O
O
O
O
O
O

distribution of moose, what do you consider to the cause
of this change?

Winter temperature
extremes

Summer temperature
extremes Predation

Wildlife disease
Agricultural activity

Clear cutting (habitat loss)
Disturbance from drilling
Disturbance from roads
Stress from recreational
land users

Stress from other hunters
Forest fire
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C. Deer Health

16

How often have you gone
hunting for deer in the last six
months?

If answer is “no hunting trips”,
do not complete the rest of
section C, move on to section D.

No hunting trips

Between 1-4 trips
Between 5-7 trips
More than 7 trips

17

How many mule deer and white-
tailed deer did you observe
during these trips?

White tailed deer
None

A few (between 1-9)
Some (between 10-20)
Many (more than 20)
Mule Deer

None

A few (between 1-9)
Some (between 10-20)
Many (more than 20)

18

Do you think you have seen
more or less deer this year than
in the last 5 years?

White tailed deer
alotless
somewhat less
same as previous years
more

alot more

don’t know;

Mule Deer
alotless
somewhat less
same

alot more

don’t know;

19

How many mule deer and white-
tailed deer did you harvest
during the last six months?

White Tailed Deer
None

1-3

2-5

5 or more

Mule Deer

None

1-3

2-5

5 or more

20

How would you describe the
condition of the deer you have
hunted in the last six months?

A lot skinnier
Somewhat skinnier
Same

Somewhat fatter

A lot fatter

Don’t know

21

How would you describe the
condition of antlers?
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months?

If answer is “no hunting trips”, do not complete the rest of

section D, move on to section E.

22 | How would you describe the
condition of the liver and
organs?

23 | Did you notice any ticks or other | No ticks or worms
insect/worms? Some ticks

Alot of ticks than (more
than considered normal);
No worms

Some worms

Alot of worms (more
worms than considered
normal)?

24 | Did you notice any changes in No marks (lesions)
the condition of the hide? Some marks (lesions)

Alot of marks (lesions)

25 | Did you notice any of the
following behaviour issues in Yes / No
deer? Yes / No
Unnaturally sluggish or Yes / No
disoriented Yes / No
Unnaturally aggressive Map sheet #

Frothy mouth (foamy)
Unnaturally skinny

(If yes, can you indicate where
with an X on the map sheets
provided).

15 | If you have seen changes in the Natural variability O
health, population or Winter temperature O
distribution of deer, what do you | extremes O
consider to the cause of this Summer temperature .
change? extremes Predation O

Wildlife disease -
Agricultural activity O
Clear cutting (habitat | O
loss) O
Disturbance from O
drilling O
Disturbance from .
roads
Stress from
recreational land
users
Stress from other
hunters
Forest fire
D. Elk Health
26 | How often have you gone hunting for elk in the last six No hunting trips

Between 1-4 trips
Between 5-7 trips
More than 7 trips
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27 | How many elk did you observe during these trips? None
A few (between 1-9)
Some (between 10-20)
Many (more than 20)
28 | Do you think you have seen more or less elk this year than in a lot less than previous years
the last 5 years? somewhat less than previous years
same as previous years
more than previous years
a lot more than previous years
don’t know;
29 | How many elk did you harvest during the last six months? None
1-3
2-5
5 or more
30 | How would you describe the condition of the elk you have Alot skinnier
hunted in the last six months? Somewhat skinnier
Same
Somewhat fatter
A lot fatter
Don’t know
31 | How would you describe the condition of antlers of elk?
32 | How would you describe the condition of the liver and
organs?
33 | Did you notice any ticks or other insect/worms? No ticks or worms
Some ticks
Alot of ticks than (more than
considered normal);
No worms
Some worms
Alot of worms (more worms than
considered normal)?
34 | Did you notice any changes in the condition of the hide? No marks (lesions)
Some marks (lesions)
Alot of marks (lesions)
35 | Did you notice any of the following behaviour issues in elk?
Unnaturally sluggish or disoriented Yes / No
Unnaturally aggressive Yes / No
Frothy mouth (foamy) Yes / No
Unnaturally skinny Yes / No
(If yes, can you indicate with an X on the map sheets Map sheet #
provided).
E. Food on the Table
36 | How many people live in your household? 1
2-3
4-5
More than 5
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37

How much of your household’s meat is bought from the store?

All

Most
Some
None

?
38 needs?

Do you harvest or receive enough meat to meet your family’s

None
Some
Most
All

39

How has your diet of moose, deer, or elk meat changed since:

Last year

I eat more moose now than I did last
year

I eat the same amount of moose as I
did last year

I eat less moose that I did last year
5 years ago

I eat more moose now than I did 5
years ago

I eat the same amount of moose as I
did 5 years ago

I eat less moose that I did 5 years
ago

10 years ago

I eat more moose now than I did 10
years ago

I eat the same amount of moose as I
did 10 years ago

I eat less moose that I did 10 years
ago

How often do you share meat from your hunting trips?

40

Never
Sometimes
Usually
Always

How often do you eat moose meat each week?

41

1-2 meals
3-4 meals
5-7 meals
more than 7 meals

42

How much of this meat is harvested by you or your household?

None
Some
Most
All

How much meat do you share outside of your household?

43

None
Some
Most
All

Do you give meat to family living outside your community?

44

Never
Sometimes
Usually
Always
Comment:

How old are you?

45

Between 18-24
Between 25-44
Between 35-54
Over 55

46 | Are you employed?

Yes - Full time
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Yes - Part time

Yes - Casual

Yes - Seasonal

No - Not employed

47

If you are not employed, is there a member of your household
that is employed part time or full time?

Yes
No

E. Wildlife Health and Well-being

48

How concerned are you about the health of moose populations?

How concerned are you about the health of deer populations?

How concerned are you about the health of elk populations?

Not concerned
Somewhat concerned
Very concerned
Don't know

Not concerned
Somewhat concerned
Very concerned
Don't know

Not concerned
Somewhat concerned
Very concerned
Don't know

49

How much information have you received about Chronic
Wasting Disease?

None
Some
Alot
Don’t know

50

How concerned are you about wildlife diseases such as Chronic
Wasting Disease?

Not concerned
Somewhat concerned
Very concerned
Don’t know

51

If you are aware of Chronic Wasting Disease in deer and moose
in Alberta, where did you receive this information?

Community posters
Radio or TV (news)
Community meetings
Others in the community
mail-outs

I have not heard of it
Other

52

Do you agree with culling of deer populations to limit the
spread of the disease?

Yes

No

Maybe
Don’t know

53

Would you be willing to participate in monitoring the health of
deer and caribou, moose populations in your area by
submitting tissue samples or heads of harvested deer or
moose?

Yes

No

Maybe
Don’t know
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Biographical Information:

Do you self-identify as a First Nations or Metis person?
Age:

Place of Birth:

Current Residence:

40




Parlee Updated - August 2019

Appendix 2 - References

41



Parlee Updated - August 2019

Agrawal, A., & Gibson, C. C. (1999). Enchantment and Disenchantment: The Role of
Community in Natural Resource Conservation. World Development, 27(4),
629-649. doi:https://doi.org/10.1016/S0305-750X(98)00161-2

Armitage, D. (2005). Adaptive Capacity and Community-Based Natural Resource
Management. Environmental Management, 35(6), 703-715.
doi:10.1007/s00267-004-0076-z

Armitage, D., Marschke, M., & Plummer, R. (2008). Adaptive co-management and the
paradox of learning. Global Environmental Change, 18(1), 86-98.
doi:https://doi.org/10.1016/j.gloenvcha.2007.07.002

Berkes, F. (1983). Quantifying the harvest of native subsistence fisheries. In R. Wein,
R. R. Riewe, & L. R. Methven (Eds.), Resources and Dynamics of the Boreal
Zone (pp- 346-363). Ottawa: Association of Canadian Universities for
Northern Studies.

Berkes, F. (1993). Traditional ecological knowledge in perspective. In ]. T. Inglis
(Ed.), Traditional Ecological Knowledge: Concepts and Cases (pp- 1-9). Ottawa:
International Development Research Centre.

Berkes, F. (2007). Community-based conservation in a globalized world. Proceedings
of the National Academy of Sciences, 104, 15188-15193.

Berkes, F. (2008). Sacred Ecology. Traditional Ecological Knowledge and Resource
Management. London: Taylor & Francis.

Berkes, F., Berkes, M. K., & Fast, H. (2007). Collaborative Integrated Management in
Canada's North: The Role of Local and Traditional Knowledge and
Community-Based Monitoring. Coastal Management, 35(1), 143-162.
doi:10.1080/08920750600970487

Berkes, F., Colding, J., & Folke, C. (2000). Rediscovery of Traditional Ecological
Knowledge as Adaptive Management. Ecological Applications, 10(5), 1251-
1267.

Berkes, F., & Jolly, D. (2001). Adapting to Climate Change: Social Ecological
Resilience in a Canadian Western Arctic Community. Conservation Ecology,
5(2).

Berkes, F., Kislalioglu, M., Folke, C., & Gadgil, M. (1998). Exploring the basic
ecological unit: Ecosystem-like concepts in traditional societies. Ecosystems,
1,409-415.

Bjorkman, M., & Svensson, J. (2009). Power to the People: Evidence from a
Randomized Field Experiment on Community-Based Monitoring in Uganda*.
The Quarterly Journal of Economics, 124(2), 735-769.
doi:10.1162/qjec.2009.124.2.735

Bjorkman Nyqvist, M., de Walque, D., & Svensson, ]. (2014). Information is Power :
Experimental Evidence on the Long-Run Impact of Community Based
Monitoring.

Blaikie, P. (2006). Is Small Really Beautiful? Community-based Natural Resource
Management in Malawi and Botswana. World Development, 34(11), 1942-
1957. doi:https://doi.org/10.1016/j.worlddev.2005.11.023

43



Parlee Updated - August 2019

Bliss, ], Aplet, G., Hartzell, C., Harwood, P., Jahnige, P., Kittredge, D., . .. Soscia, M. L.
(2001). Community-Based Ecosystem Monitoring. Journal of Sustainable
Forestry, 12(3-4), 143-167. d0i:10.1300/J091v12n03_07

Bohensky, E. L., & Maruy, Y. (2011). Indigenous Knowledge, Science, and Resilience:
What Have We Learned from a Decade of International Literature on
ilntegrationi? Ecology and Society, 16(4). doi:10.5751/ES-04342-160406

Bonney, R,, Ballard, H., Jordan, R., McCallie, E., Phillips, T., Shirk, J., & Wilderman, C. C.
(2009). Public Participation in Scientific Research: Defining the Field and
Assessing Its Potential for Informal Science Education. A CAISE Inquiry Group
Report. Retrieved from Washingtin DC:

Bonney, R., Cooper, C. B., Dickinson, |., Kelling, S., Phillips, T., Rosenberg, K. V., &
Shirk, J. (2009). Citizen Science: A Developing Tool for Expanding Science
Knowledge and Scientific Literacy. BioScience, 59(11), 977-984.
doi:10.1525/bi0.2009.59.11.9

Bonney, R,, Shirk, |. L., Phillips, T. B., Wiggins, A., Ballard, H. L., Miller-Rushing, A.]., &
Parrish, J. K. (2014). Next Steps for Citizen Science. Science, 343, 1436-1437.

Boyce, M. S., Baxter, P. W.]., & Possingham, H. P. (2012). Managing moose harvests
by the seat of your pants. Theoretical Population Biology, In Press.
doi:10.1016/j.tpb.2012.03.002

Boyce, M. S., & Corrigan, R. (2017). Moose survey app for population monitoring.
Wildlife Society Bulletin, 41(1), 125-128. doi:doi:10.1002/wsb.732

Brook, R, Kutz, S., Veitch, A., & Elkin, B. (2008). Linking scientists and communities in
wildlife health monitoring and education: an overview and assessment of the
Sahtu Wildlife Health Outreach And Monitoring.

Brook, R, Kutz, S., Veitch, A. M., Popko, R,, Elkin, B., & Guthrie, G. (2009). Fostering
Community-Based Wildlife Health Monitoring and Research in the Canadian
North. Ecohealth, 6(2), 266-278. d0i:10.1007 /s10393-009-0256-7

Brook, R. K, Kutz, S.]., Veitch, A. M., Popko, R. A, Elkin, B. T., & Guthrie, G. (2009).
Fostering Community-Based Wildlife Health Monitoring and Research in the
Canadian North. EcoHealth, 6(2), 266-278. d0i:10.1007/s10393-009-0256-7

Brook, R. K., & McLachlan, S., M. (2005). On Using Expert-Based Science to Test Local
Ecological Knowledge. Ecology and Society, 10(2).

Brown, P. (1992). Popular epidemiology and toxic waste contamination: lay and
professional ways of knowing. Journal of Health Social Behaviour, 33, 267-
281.

Buytaert, W., Zulkafli, Z., Grainger, S., Acosta, L., Alemie, T. C., Bastiaensen, J., ...
Zhumanova, M. (2014). Citizen science in hydrology and water resources:
opportunities for knowledge generation, ecosystem service management,
and sustainable development. Frontiers in Earth Science, 2(26).
doi:10.3389/feart.2014.00026

Carvalho, A. R, Williams, S., January, M., & Sowman, M. (2009). Reliability of
community-based data monitoring in the Olifants River estuary (South
Africa). Fisheries Research, 96(2), 119-128.
doi:https://doi.org/10.1016/j.fishres.2008.08.017

44



Parlee Updated - August 2019

Catlin-Groves, C. L. (2012). The Citizen Science Landscape: From Volunteers to
Citizen Sensors and Beyond. International Journal of Zoology, 2012, 14.
doi:10.1155/2012/349630

Cobb, D,, Kislalioglu, M., & Berkes, F. (2005). Ecosystem-based management and
marine environmental quality indicators in northern Canada. In F. Berkes, R.
Huebert, H. Fast, M. Manseau, & A. Diduck (Eds.), Breaking Ice: Renewable
Resource and Ocean Management in the Canadian North. Calgary: University
of Calgary Press.

Cohn, J. P. (2008). Citizen Science: Can Volunteers Do Real Research? BioScience,
58(3), 192-197. doi:10.1641/b580303

Connors, J. P, Lei, S., & Kelly, M. (2012). Citizen Science in the Age of Neogeography:
Utilizing Volunteered Geographic Information for Environmental Monitoring.
Annals of the Association of American Geographers, 102(6), 1267-1289.

Conrad, C. C,, & Hilchey, K. G. (2011). A review of citizen science and community-
based environmental monitoring: issues and opportunities. Environmental
Monitoring and Assessment, 176(1-4), 273-291. d0i:10.1007 /s10661-010-
1582-5

Cooper, C., Shirk, J., & Zuckerberg, B. (2014). The Invisible Prevalence of Citizen
Science in Global Research: Migratory Birds and Climate Change. PLoS One,
9(9), e106508. doi:citeulike-article-id: 13346724

doi: 10.1371/journal.pone.0106508

Cooper, C. B, Dickinson, ., Phillips, T., & Bonney, R. (2007). Citizen Science as a Tool
for Conservation in Residential Ecosystems. Ecology and Society, 12.

Cox, M. (2015). A Basic Guide for Empirical Environmental Social Science. Ecology
and Society, 20(1), 63.

Crain, R., Cooper, C., & Dickinson, |. L. (2014). Citizen Science: A Tool for Integrating
Studies of Human and Natural Systems. Annual Review of Environment and
Resources, 39(1), 641-665. doi:10.1146/annurev-environ-030713-154609

Crall, A. W, Newman, G. ., Stohlgren, T. ], Holfelder, K. A., Graham, ]., & Waller, D. M.
(2011). Assessing citizen science data quality: an invasive species case study.
Conservation Letters, 4(6), 433-442. doi:doi:10.1111/j.1755-
263X.2011.00196.x

Danielsen, F., Burgess, N. D., & Balmford, A. (2005). Monitoring Matters: Examining
the Potential of Locally-based Approaches. Biodiversity & Conservation,
14(11), 2507-2542. d0i:10.1007/s10531-005-8375-0

Danielsen, F., Burgess, N. D., Balmford, A., Donald, P. F,, Funder, M., Jones, . P. G,, . ..
Yonten, D. (2009). Local Participation in Natural Resource Monitoring: a
Characterization of Approaches. Conservation Biology, 23(1), 31-42.
doi:10.1111/j.1523-1739.2008.01063 x

Danielsen, F., Burgess, N. D., Jensen, P. M., & Pirhofer-Walzl, K. (2010).
Environmental monitoring: the scale and speed of implementation varies
according to the degree of peoples involvement. Journal of Applied Ecology,
47(6),1166-1168.d0i:10.1111/j.1365-2664.2010.01874 x

Danielsen, F., Jensen, A. E., Alviola, P. A, Balete, D. S., Mendoza, M., Tagtag, A, ...
Enghoff, M. (2005). Does Monitoring Matter? A Quantitative Assessment of
Management Decisions from Locally-based Monitoring of Protected Areas.

45



Parlee Updated - August 2019

Biodiversity & Conservation, 14(11), 2633-2652. d0i:10.1007/s10531-005-
8392-z

Daume, S., Albert, M., & von Gadow, K. (2014). Forest monitoring and social media -
Complementary data sources for ecosystem surveillance? Forest Ecology and
Management, 316, 9-20. doi:https://doi.org/10.1016/j.foreco.2013.09.004

de Araujo Lima Constantino, P., Carlos, H. S. A., Ramalho, E. E., Rostant, L., Marinelli,
C.E, Teles, D.,...xe. (2012). Empowering Local People through Community-
based Resource Monitoring

a Comparison of Brazil and Namibia. Ecology and Society, 17(4).

Devictor, V., Whittaker, R. ]., & Beltrame, C. (2010). Beyond scarcity: citizen science
programmes as useful tools for conservation biogeography. Diversity and
Distributions, 16(3), 354-362. doi:doi:10.1111/j.1472-4642.2009.00615.x

Dickinson, J. L., Zuckerberg, B., & Bonter, D. N. (2010). Citizen Science as an
Ecological Research Tool: Challenges and Benefits. Annual Review of Ecology,
Evolution, and Systematics, 41(1), 149-172. doi:10.1146 /annurev-ecolsys-
102209-144636

FAO. (2004). What is local knowledge? Building on Gender, Agrobiodiversity and
Local Knowledge. Rome Italy: Food and Agriculture Organization of the
United Nations.

Fazey, I, Fazey, ]. A., & Fazey, D. M. A. (2005). Learning more effectively from
experience. Ecology and Society, 10(2), 1.

Fazey, [, Proust, K., Newell, B., Johnson, B., & Fazey, ]. (2006). Eliciting the implicit
knowledge and perceptions of on-ground conservation managers of the
Macquarie marshes. Ecology and Society, 11(1), 1.

Fernandez-Gimenez, M. E., Ballard, H., & Sturtevant, V. E. (2008). Adaptive
Management and Social Learning in Collaborative and Community-Based
Monitoring: A Study of Five Community-Based Forestry Organizations in the
western USA. Ecology and Society, 13.

Fernandez-Gimenez, M. E., Ballard, H. L., & Sturtevant, V. E. (2008). Adaptive
Management and Social Learning in Collaborative and Community-Based
Monitoring

a Study of Five Community-Based Forestry Organizations in the western USA.
Ecology and Society, 13(2).

Fleming, B., & Henkel, D. (2001). Community-Based Ecological Monitoring: A Rapid
Appraisal Approach. Journal of the American Planning Association, 67(4), 456-
465. d0i:10.1080/01944360108976252

Funder, M., Danielsen, F., Ngaga, Y., Nielsen, M., & Poulsen, M. (2013). Reshaping
Conservation: The Social Dynamics of Participatory Monitoring in Tanzania's
Community-managed Forests. Conservation and Society, 11(3), 218-232.
doi:10.4103/0972-4923.121011

Haklay, M. (2013). Citizen Science and Volunteered Geographic Information:
Overview and Typology of Participation. In D. Sui, S. Elwood, & M. Goodchild
(Eds.), Crowdsourcing Geographic Knowledge: Volunteered Geographic
Information (VGI) in Theory and Practice (pp. 105-122). Dordrecht: Springer
Netherlands.

46



Parlee Updated - August 2019

Heaslip, R. (2008). Monitoring salmon aquaculture waste: The contribution of First
Nations’ rights, knowledge, and practices in British Columbia, Canada. Marine
Policy, 32(6), 988-996. doi:https://doi.org/10.1016/j.marpol.2008.02.002

Irwin, A. (1995). Citizen science : a study of people, expertise, and sustainable
development. London ;: Routledge.

Johnson, N., Alessa, L., Behe, C., Danielsen, F., Gearheard, S., Gofman-Wallingford, V., .
.. Svoboda, M. (2015). The Contributions of Community-Based Monitoring
and Traditional Knowledge to Arctic Observing Networks: Reflections on the
State of the Field. Arctic, 68, 28-40.

Jolly, F. B. D. (2001). Adapting to Climate Change: Social Ecological Resilience in a
Canadian Western Arctic Community. Conservation Ecology, 5(2).

Jordan, R. C,, Gray, S. A., Howe, D. V., Brooks, W. R,, & Ehrenfeld, J. G. (2011).
Knowledge Gain and Behavioral Change in Citizen - Science Programs.
Conservation Biology, 25(6), 1148-1154. doi:doi:10.1111/j.1523-
1739.2011.01745.x

Keane, A,, Jones, |. P. G., & Milner-Gulland, E.]. (2011). Encounter data in resource
management and ecology: pitfalls and possibilities. Journal of Applied
Ecology, 48(5), 1164-1173. d0i:10.1111/j.1365-2664.2011.02034.x

Kislalioglu, H. M. F. B. P. 0. B. L. M. (2004). Combining Science and Traditional
Ecological Knowledge: Monitoring Populations for Co-management. Ecology
and Society, 9(3).

Kobori, H., Dickinson, J. L., Washitani, I., Sakurai, R., Amano, T., Komatsu, N,, ...
Miller-Rushing, A. ]. (2016). Citizen science: a new approach to advance
ecology, education, and conservation. Ecological Research, 31(1), 1-19.
doi:10.1007/s11284-015-1314-y

Lawe, L. B., Wells, ]., & Cree, M. (2005). Cumulative effects assessment and EIA
follow-up: a proposed community-based monitoring program in the Oil
Sands Region, northeastern Alberta. Impact Assessment and Project Appraisal,
23(3),205-209. doi:10.3152/147154605781765508

Lee, T., Quinn, M. S., & Duke, D. (2006). Citizen, Science, Highways, and Wildlife:
Using a Web-Based GIS to Engage Citizens in Collecting Wildlife Information.
Ecology and Society, 11.

Levine, A. (1982). Love Canal: Science, Politics, and People. Lexington, MA: Lexington
Books.

Leys, A.].,, & Vanclay, J. K. (2011). Social learning: A knowledge and capacity building
approach for adaptive co-management of contested landscapes. Land Use
Policy, 28(3), 574-584.
doi:https://doi.org/10.1016/j.landusepol.2010.11.006

Ludwig, D. (2001). The Era of Management Is Over. Ecosystems, 4(8), 758-764.
doi:10.1007/s10021-001-0044-x

Luzar, ]. B, Silvius, K. M., Overman, H., Giery, S. T, Read, J. M., & Fragoso, ]. M. V.
(2011). Large-scale Environmental Monitoring by Indigenous Peoples.
BioScience, 61(10), 771-781. doi:10.1525/bi0.2011.61.10.7

Lyver, P. 0. (2005). Monitoring Barren-Ground Caribou Body Condition with
Denésoliné Traditional Knowledge. Arctic, 58(1), 44-54.

47



Parlee Updated - August 2019

Manseau, M., Parlee, B., & Ayles, B. (2005). A Place for Traditional Ecological
Knowledge in Resource Management. In F. Berkes, R. Huebert, H. Fast, & M.
Manseau (Eds.), Breaking Ice: Integrated Ocean Management in the Canadian
North. Calgary: University of Calgary.

Mapinduzi, A. L., Oba, G., Weladji, R. B., & Colman, J. E. (2003). Use of indigenous
ecological knowledge of the Maasai pastoralists for assessing rangeland
biodiversity in Tanzania. African Journal of Ecology, 41(4), 329-336.
doi:10.1111/j.1365-2028.2003.00479 .x

Marshall, N. |, Kleine, D. A, & Dean, A.]. (2012). CoralWatch: education, monitoring,
and sustainability through citizen science. Frontiers in Ecology and the
Environment, 10(6), 332-334. doi:doi:10.1890/110266

McGregor, D. (2000). The State of Traditional Ecological Knowledge Research in
Canada: A Critique of Current Theory and Practice. In R. Laliberte, P. Settee, .
Waldram, R. Innes, B. Macdougall, L. McBain, & F. Barron (Eds.), Expressions
in Canadian Native Studies (pp. 436-458). Saskatoon: University of
Saskatchewan Extension Press.

Mejia - Salazar, M. F., Waldner, C. L., Hwang, Y. T., & Bollinger, T. K. (2018). Use of
environmental sites by mule deer: a proxy for relative risk of chronic wasting
disease exposure and transmission. Ecosphere, 9(1), e02055.
doi:d0i:10.1002/ecs2.2055

Moller, H., Berkes, F., Lyver, P., & Kislalioglu Berkes, M. (2004). Combining science
and traditional ecological knowledge: monitoring populations for co-
management. Ecology and Society, 9(3), 2.

Moller, H., Berkes, F., Lyver, P. O., & Kislalioglu, M. (2004). Combining science and
traditional ecological knowledge: monitoring populations for co-
management. Ecology and Society, 9(3), 2.

Moller, H., Berkes, F., Lyver, P. O. B., & Kislalioglu, M. (2004). Combining Science and
Traditional Ecological Knowledge: Monitoring Populations for Co-
Management. Ecology and Society, 9(3). doi:10.5751/ES-00675-090302

Mulwa, F. W. (2008). Participatory monitoring and evaluation of community projects:
community based project monitoring, qualitative impact assessment, and
people-friendly evaluation methods. Nairobi: Paulines Publications Africa.

Napoleon, V. (2013). Thinking About Indigenous Legal Orders. In R. Provost & C.
Sheppard (Eds.), Dialogues on Human Rights and Legal Pluralism (pp. 229-
245). Dordrecht: Springer Netherlands.

Natcher, D. C., & Hickey, C. G. (2002). Putting the Community Back Into Community-
Based Resource Management: A Criteria and Indicators Approach to
Sustainability. Human Organization, 61(4), 350-363.
doi:10.17730/humo.61.4.dem6fx3npep78xaq

Newman, G., Wiggins, A., Crall, A., Graham, E., Newman, S., & Crowston, K. (2012).
The future of citizen science: emerging technologies and shifting paradigms.
Frontiers in Ecology and the Environment, 10(6), 298-304.
doi:10.1890/110294

48



Parlee Updated - August 2019

Noss, A.]., Oetting, 1., & Cuéllar, R. L. (2005). Hunter Self-monitoring by the Isosefio-
Guarani in the Bolivian Chaco. Biodiversity & Conservation, 14(11), 2679-
2693.d0i:10.1007/s10531-005-8401-2

Olsson, P., Folke, C., & Berkes, F. (2004). Adaptive Comanagement for Building
Resilience in Social-Ecological Systems. Environmental Management, 34(1),
75-90. d0i:10.1007/s00267-003-0101-7

Ottinger, G. (2010). Buckets of Resistance: Standards and the Effectiveness of Citizen
Science. Science, Technology & Human Values, 35.

Parlee, B. (2006). Dealing with ecological variability and change: perspective from the
Denesoline and Gwich'in of Northern Canada. (Ph. D), University of Manitoba.
(33059400)

Parlee, B. (2010). Using Traditional Knowledge to Adapt to Ecological Change:
Denésoliné Monitoring of Caribou Movements. Arctic, 58(1), 26.

Parlee, B. (2012). Finding Voice in a Changing Ecological and Political Landscape:
Traditional Knowledge and Resource Management in Settled and Unsettled
Land Claim Areas of the Northwest Territories, Canada. Aboriginal Policy
Studies, 2(1), 56-87.

Parlee, B., Berkes, F., & Gwich’in, T.i. (2005). Health of the Land, Health of the
People: A Case Study on Gwich’in Berry Harvesting in Northern Canada.
EcoHealth, 2(2),127-137.doi:10.1007 /s10393-005-3870-z

Parlee, B, F., B, & Council, T. G. i. R. R. (2005). Teetl'it Gwich'in Renewable
Resources Council. Health of the land, health of the people: A case study on
Gwich'in Berry Harvesting. Ecohealth, 2(2), 127-137.

Parlee, B, F., B., & Council, T. i. G.i. R. R. (2006). Gwich'in knowledge of ecological
variability: Implications for commons management. Human Ecology 34, 515-
528.

Parlee, B., Manseau, M., & Nation, L. K. e. D. F. (2005). Understanding and
communicating about ecological change: Denesoline Indicators of ecosystem
health. In F. Berkes, R. Huebert, H. Fast, M. Manseau, & A. Diduck (Eds.),
Breaking Ice: Integrated Ocean Management in the Canadian North (pp. 165-
182). Calgary: University of Calgary Press.

Parlee, B, O'Nelil, J. D., & Lutsel K'e Dene First Nation. (2007). "The Dene Way of
Life": Perspectives on Health from Canada's North. Journal of Canadian
Studies, 41(3), 112-133.

Parlee, B., West Kitikmeot Slave Study, S., & Lutsél K'é Dene First, N. (2002). Final
report: community-based monitoring, November 2001.

Parlee, B. L., Goddard, E., First Nation, t. K. é. D., & Smith, M. (2014). Tracking
Change: Traditional Knowledge and Monitoring of Wildlife Health in
Northern Canada. Human Dimensions of Wildlife, 19(1), 47-61.
doi:10.1080/10871209.2013.825823

Pollock, R. M., & Whitelaw, G. S. (2005). Community-Based Monitoring in Support of
Local Sustainability. Local Environment, 10(3), 211-228.
doi:10.1080/13549839.2005.9684248

Pomeroy, R. S. (1995). Community-based and co-management institutions for
sustainable coastal fisheries management in Southeast Asia. Ocean & Coastal

49



Parlee Updated - August 2019

Management, 27(3), 143-162. doi:https://doi.org/10.1016/0964-
5691(95)00042-9

Pratihast, A. K., DeVries, B. R,, Avitabile, V., Bruin, S. d., Kooistra, L., Tekle, M., &
Herold, M. (2014). Combining satellite data and community-based
observations for forest monitoring. Forests, 5(10), 2464-2489.

Pratihast, A. K., Herold, M., De Sy, V., Murdiyarso, D., & Skutsch, M. (2013). Linking
community-based and national REDD+ monitoring: a review of the potential.
Carbon Management, 4(1), 91-104. d0i:10.4155/cmt.12.75

Raymond, C. M., Fazey, L., Reed, M. S,, Stringer, L. C., Robinson, G. M., & Evely, A. C.
(2010). Integrating local and scientific knowledge for environmental
management. Journal of Environmental Management, 91(8), 1766-1777.
doi:10.1016/j.jenvman.2010.03.023

Reed, M. S., Dougill, A. J., & Baker, T. R. (2008). PARTICIPATORY INDICATOR
DEVELOPMENT: WHAT CAN ECOLOGISTS AND LOCAL COMMUNITIES
LEARN FROM EACH OTHER. Ecological Applications, 18(5), 1253-1269.
doi:10.1890/07-0519.1

Riedlinger, D., & Berkes, F. (2000). Contributions of TK to understand Climate
Change in the Canadian Arctic. Natural Resource Institute (University of
Manitoba) Polar Record, 37, 315-328.

Riedlinger, D., & Berkes, F. (2009). Contributions of traditional knowledge to
understanding climate change in the Canadian Arctic. Polar Record, 37(203),
315-328.d0i:10.1017/S0032247400017058

Riesch, H., & Potter, C. Citizen science as seen by scientists: Methodological,
epistemological and ethical dimensions. (1361-6609 (Electronic)).

Roba, H. G., & Oba, G. (2009). Community participatory landscape classification and
biodiversity assessment and monitoring of grazing lands in northern Kenya.
Journal of Environmental Management, 90(2), 673-682.
doi:https://doi.org/10.1016/j.jenvman.2007.12.017

Ross, H., & Berkes, F. (2014). Research Approaches for Understanding, Enhancing,
and Monitoring Community Resilience. Society & Natural Resources, 27(8),
787-804. d0i:10.1080/08941920.2014.905668

Sharpe, A., & Conrad, C. (2006). Community Based Ecological Monitoring in Nova
Scotia: Challenges and Opportunities. Environmental Monitoring and
Assessment, 113(1), 395-409. d0i:10.1007 /s10661-005-9091-7

Silvertown, J. (2009). A new dawn for citizen science. Trends in Ecology & Evolution,
24(9), 467-471. doi:https://doi.org/10.1016/j.tree.2009.03.017

Songorwa, A. N. (1999). Community-Based Wildlife Management (CWM) in
Tanzania: Are the Communities Interested? World Development, 27(12),
2061-2079. doi:https://doi.org/10.1016/S0305-750X(99)00103-5

Stem, C., Margoluis, R., Salafsky, N., & Brown, M. (2005). Monitoring and Evaluation
in Conservation: a Review of Trends and Approaches. Conservation Biology,
19(2), 295-309. d0i:10.1111/j.1523-1739.2005.00594 x

Toomey, A. H., & Domroese, M. C. (2013). Can citizen science lead to positive
conservation attitudes and behaviors? Human Ecology Review, 20(1), 50-62.

50



Parlee Updated - August 2019

Trumbull, D. ]., Bonney, R., Bascom, D., & Cabral, A. (2000). Thinking scientifically
during participation in a citizen - science project. Science Education, 84(2),
265-275. doi:d0i:10.1002/(SICI)1098-237X(200003)84:2<265::AID-
SCE7>3.0.CO;2-5

Tulloch, A. I. T., Possingham, H. P., Joseph, L. N., Szabo, J., & Martin, T. G. (2013).
Realising the full potential of citizen science monitoring programs. Biological
Conservation, 165, 128-138.
doi:https://doi.org/10.1016/j.biocon.2013.05.025

Vries, B. d., Pratihast, A. K, Verbesselt, |., Kooistra, L., & Herold, M. (2016).
Characterizing Forest Change Using Community-Based Monitoring Data and
Landsat Time Series. PLoS One, 11(3).

Warren, F. ], Barrow, E., Schwartz, R., Andrey, ]., Mills, B., & Riedel, D. (2004).
Climate Change Impacts and Adaptation: A Canadian Perspective. Retrieved
from Ottawa, Ontario:
http://adaptation.nrcan.gc.ca/perspective/index e.php

Whitelaw, G., Vaughan, H., Craig, B., & Atkinson, D. (2003). Establishing the Canadian
Community Monitoring Network. Environmental Monitoring and Assessment,
88(1),409-418. d0i:10.1023/A:1025545813057

Whitfield, A. K., & Elliott, M. (2002). Fishes as indicators of environmental and
ecological changes within estuaries: a review of progress and some
suggestions for the future. Journal of Fish Biology, 61, 229-250.
doi:10.1111/j.1095-8649.2002.tb01773.x

Wiggins, A., & Crowston, K. (2012, 4-7 Jan. 2012). Goals and Tasks: Two Typologies of
Citizen Science Projects. Paper presented at the 2012 45th Hawaii
International Conference on System Sciences.

Wollenberg, E., Merino, L., Agrawal, A., & Ostrom, E. (2007). Fourteen Years of
Monitoring Community-Managed Forests: Learning from [FRI's Experience.
International Forestry Review, 9(2), 670-684. doi:10.1505/ifor.9.2.670

51



