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Executive Summary

The Blueberry River First Nations have lived and occupied their traditional territory since
time immemorial, and have depended upon the lands and waters in this area for their
cultural and spiritual practices and livelihood. Caribou (Rangifer rangifer tarandus) are
an important part of BRFN6 s s e a s o &@ BRFN mewmbensdely on caribou meat,
hide, and other parts of the animal for specific cultural practices that can only be fulfilled
by this species.

Caribou populations across Canada are in decline, and northeastern British Columbia is
no exception to this trend. Here, at the crossroads of three woodland caribou ecotypes,
a combination of industrial development and increasing predator populations has pushed
caribou precariously close to extirpation.

BRFN members no longer hunt caribou in their territory. As this species has declined, so
too have other culturally important plants and animals, to the extent that the cultural
practices and rights of Blueberry River First Nations people are now severely
threatened. To date, British Columbia government efforts to protect caribou while
maintaining industrial activity have been largely unsuccessful: recent studies of boreal
caribou late winter calf:cow ratios suggest that their numbers continue to decline across
all of the delineated ranges in British Columbia (Culling & Culling 2015, Table 4, p. 18).

BRFN are signatories to Treaty 8, and as such their rights to continued access to

culturally i mportant species and resources are j
This protection includes the right to hunt preferred species in preferred locations,

something that is no longer possible for Blueberry River members with regards to the

traditional practice of hunting caribou.

This report provides an initial path forward to recover caribou populations within BRFN

territory, grounded in BRFN indigenous knowledge (IK). The IK summarized in this

report is based on several sources of data, including earlier studies conducted with

BRFN community members on behalf of the BRFN lands department, as well as an

eight-day intensive field tour of important areas in BRFN territory with BRFN knowledge

holders. The focus of the fieldwork was to describe seasonally important habitat,

| andscape | evel habitat needs and migration corr
boreal caribou |Iiving in the Chinchaga Range) and
caribou living in the Pink Mountain Range).

Based on the knowledge shared by BRFN community members, this report identifies the
characteristics of spring calving habitat and winter habitat for both ecotypes of caribou. A
summary of this long-term knowledge of habitat use is used to develop a draft habitat
supply model, which models the availability of suitable winter habitat in the Chinchaga
Range. Further work on this approach may provide a useful means of identifying
important winter habitat areas for protection within this range. For both muskeg (boreal)
and Pink Mountain (northern) caribou, the ecological characteristics of seasonally
important habitat and landscape level habitat needs are summarized and used to
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develop interim operating guidelines for proposed new industrial development in both
ranges.

Throughout this study, BRFN knowledge holders discussed the reasons for declines of

caribou and other animals in their traditional territory. From this information, a series of

management recommendations have been developed for recovering muskeg and Pink

Mountain caribou populations. These recommendationsf or m t he basi s of BRFNS®&
approach for caribou recovery in their traditional territory.

Summary of Key Findings
Cultural uses of caribou

Caribou were historically important to BRFN as a food source as well as for specific
cultural practices. BRFN knowledge holders indicated that, while caribou hunting was
common in the past, BRFN members no longer hunt caribou because they are so rare.
BRFN members expressed a desire to continue hunting these animals once the
populations recover.

Seasonally Important Habitat and Food Sources

For both ecotypes, knowledge holders identified spring calving season and winter
(particularly late winter habitat) as the most important habitat types for protection, as
caribou are most vulnerable to predation at this time. Fall rutting habitat was noted as
important but not as critical in terms of avoiding predation. Avoiding disturbance during
summer was noted as important as well; if disturbed, caribou will run further and this will
prevent them from developing fat reserves.

For muskeg caribou (Chinchaga Range), knowledge holders identified muskeg,
specifically bog, poor fen and treed fen habitat, as important for calving; stands of large
spruce/pine trees with ample ground lichen loads were identified as important winter
habitat; south facing slopes with early green-up were identified as important in late
winter/early spring. For spring, summer and fall, access to water was identified as
important both for predator avoidance and to escape insects.

For Pink Mountain caribou (Pink Mountain Range), knowledge holders identified high
elevation bog/fen habitat with sedges, horsetails and willow as important for calving, in
particular high elevation valleys with accessible ridges or water nearby as predator
escape habitat; windswept ridges with exposed lichen were identified as important high
elevation winter habitat; stands of large spruce/pine trees with ample ground lichen
loads were identified as important low elevation winter habitat. Critically important for this
ecotype is maintaining regular migration corridors for seasonal movements and for long
distance movements typically observed in the summer.

For all caribou, BRFN knowledge holders identified lichen as the most important food
source, particularly ground, but also tree lichens. Lichen is especially important in the
winter; in other seasons, caribou will feed more generally from available greens.

Reasons for Population Declines
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BRFN Boreal Caribou IK Study i 2015-16 Final Non-Confidential Report November 28, 2016

BRFN members point to a series of impacts on both caribou ecotypes that have led to
population declines. The primary reasons for caribou population declines are habitat loss
and increased access due to industrial development; increases in wolf populations are
also recognized as an important impact on caribou populations. Caribou have also been
observed drinking water and licking soil near contaminated well sites: BRFN community
members expressed concerns that caribou may become contaminated and more
susceptible to disease from licking minerals around well sites.

Specific to the Chinchaga Range, declines in muskeg caribou were attributed to
cumulative impacts from industrial development, particularly loss of intact calving habitat
and winter foraging areas. This observation is supported by the preliminary results of the
IK-based habitat supply model, which shows very little suitable winter forage habitat
remaining in the Chinchaga Range (Figure 5a in this report). According to BRFN
knowledge holders, the loss of suitable winter forage habitat may increase the
susceptibility of caribou to predation, as they lack the energy and fat reserves to outrun
wolves. Based on observations from community members, these effects combined with
the loss of intact calving habitat and contamination from industrial sites, have resulted in
a steeply declining population on a trajectory towards complete loss of the species in this
area.

Declines in Pink Mountain caribou (i.e., Pink Mountain Range of the northern caribou
ecotype) were attributed to increased access into the area, which has increased
predator populations and resulted in low calving success rates. The lack of connectivity
for this herd to low elevation winter habitat is also a concern. In general, BRFN
knowledge holders felt that the declining population in the Pink Mountain area could be
reversed with habitat protection measures and restoration efforts, particularly focused on
restoring calving habitat and access to low elevation winter habitat.

BRFN Management Actions for Protecting and Restoring Caribou

The following actions have been identified by BRFN members as important approaches
for restoring muskeg caribou populations within the Chinchaga Range:

A Avoiding contamination of animals  : immediately fence all industrial sites that are
attractive to caribou (i.e., man-made licks) and reclaim abandoned industrial sites.

A Avoiding disturbance t o caribou : institute no-hunting zones (applied to all animals
for which there is an open season) for resident and non-resident hunters in some
areas of Chinchaga Range, to minimize disturbance to caribou in some parts of the
range.

A Restoring habitat : develop a restoration plan directed at linear corridors within
priority areas, focused on identified calving and winter habitat. This restoration plan
must focus on ecological restoration as a long-term goal, and include measures to
restore lichen loads, particularly in winter habitat.

A Minimizing predation : institute a short-term wolf control program within some
portions of the Chinchaga Range, focused on areas with high wolf populations and a
high density of linear corridors.

A Protecting calves : consider maternal penning program for increasing calf survival
over the short-term.
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A Avoiding further habitat degradation  : develop BRFN guidelines for industry
proposing new works in muskeg caribou habitat.

A Monitoring results : secure long-term funding for BRFN monitoring of muskeg
caribou populations in the Chinchaga Range.

The following actions have been identified by BRFN members as important approaches
for restoring caribou populations within the Pink Mountain Range:

A Protecting habitat : immediately protect all identified low elevation and high
elevation winter habitat, calving habitat, and movement corridors, using a
combination of ungulate winter ranges, wildlife habitat areas, and wildlife features;
include specific objectives within these designations to ensure that industry must
adhere to strict guidelines for proposed works in these areas.

A Restoring habitat : develop a restoration plan directed at restoring linear corridors
within priority areas, focused on identified calving, winter habitat and migration
corridors. In particular, focus on restoring connectivity between high elevation
spring/summer/fall habitat and low elevation winter habitat.

A Avoiding further habitat degradation  : develop BRFN guidelines for industry
proposing new works in Pink Mountain caribou habitat.

A Monitoring results : secure long-term funding for BRFN monitoring of Pink Mountain
caribou populations.

For both ecotypes, these lists should be considered draft: additional management
actions may be added in the coming months.

Due to the urgency associated with improving the existing Interim Operating Procedures

for industry working in identified boreal caribou habitatd and the lack of similar

guidelines for proposed works in identified northern caribou habitatd BRFN has drafted

Interim Operating Guidelines for industry working in these ranges. These draft operating

guidelines, which are available from BRFN Lands staff, should be followed for all

industry proposing work in BRFN&s traditional te
caribou habitat for either ecotype. The interim operating guidelines are living documents,

and will be updated as needed and as new information becomes available.

BRFN anticipates further efforts in the coming months to address the other priority
management actions identified in this report, and to begin the process of halting the
ongoing declines of caribou in BRFNb6s territory.
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1 Il ntroducti on

1.1.  Overview and Study Goals

Throughout northeastern British Columbia, a burgeoning oil and gas industry has led to
extensive industrial development over the past 20 years, particularly north of Fort St.
John and east of the Alaska Highway. During this time, several hundred kilometers of
pipelines, and more than 16,000 oil and gas wells have been put in place, with
commensurate development including seismic lines, roads, compressor stations, gravel
pits, and other infrastructure needed to support the industry. Meanwhile, forestry
continues at the rate determined by provincial allowable annual cut (AAC) calculations,
farmland near the Peace River continues to expand, and preliminary construction for the
Site C hydroelectric project is in progress.!

No community has experienced the impacts from this development more intensely than
the Blueberry River First Nations (BRFN), whose traditional territory has been
crisscrossed by pipelines, powerlines and roads and lit up by countless gas flares.
Where BRFN members used to walk off the reserve to hunt caribou, moose and other
culturally important species, they now need to drive several hours to reach reliable
sources of wild game that are considered contaminant free. This massive change in
practice has occurred over a generation, and is of great concern to BRFN members,
particularly as new development continues to get approved on their lands.

As part of efforts to document cumulative effects on culturally important resources to the
community, this study was commissioned by BRFN to gather indigenous knowledge (1K)
of boreal caribou, northern caribou and moose across BRFN traditional lands. Part of
this work was funded through the BC Oil and Gas Research and Innovation Society (BC
OGRIS) and the Aboriginal Fund for Species at Risk (AFSAR); both of these funding
sources provided support to gather IK on boreal caribou and develop an IK-based
habitat supply model for boreal caribou in this range. The AFSAR funding was also
directed towards an IK study of northern caribou (Pink Mountain herd).

To fulfill the funding requirements of both BC OGRIS and AFSAR, this report focuses on
BRFN IK of boreal caribou within the area delineated by provincial and federal policy
makers as the Chinchaga range, and northern caribou within the area delineated as the
Pink Mountain Range. Specifically, the report focuses on the following objectives:

A Document BRFN indigenous knowledge of Chinchaga boreal caribou and Pink
Mountain northern caribou seasonal habitat associations;

A Document indigenous knowledge surrounding reasons for declines in boreal and
northern caribou populations.?

lsSee Macdonald 2016 for a recent analysis of the cumulative | andsc
BRFN members refer to the Chinchaga herd as fimuskeg caribouodo ratt
Aboreal ecotypeo. For consistency with indigenous knowl edge, mu s k-

caribou living in this area of BRFN territory.
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A Develop a habitat supply model (HSM) characterizing the extent of available suitable
habitat for boreal caribou in the Chinchaga Range during winter, based on BRFN IK.

A Develop a series of management recommendations associated with restoring the
Chinchaga and Pink Mountain herds.

While current BRFN hunting practices are focused on other ungulate species, primarily
moose and elk, BRFN members remain concerned about the precipitous declines of
bot h PinkkMounfainc ar i bouodo and the fAmuskeg cari
BRFN IK recognizes the differences in appearance, seasonal habitat use, and predator
avoidance for these two different ecotypes of caribou. In this study, BRFN hunters
confirmed that past hunting practices included hunting of caribou, but that few BRFN
members have hunted them in recent years. However, IK of habitat associations and
changes in habitat use is still alive and well within the community; this knowledge forms
an important component of this report.

1.2.  Geographic Area of Focus

The northern caribou (Pink Mountain range) portion of this study focuses on caribou
living around the Pink Mountain area, west of the Alaska Highway. The area remains
relatively free of industrial development at this time; however, major pipelines are
proposed to bisect the area and BRFN members are very concerned about potential
impacts to their ongoing cultural use of this area, which, based on BRFN IK, is already
impacted by high hunting pressures and predator populations. This area corresponds to
BRFN Critical Community Interest Area (CCIA) 1 and parts of CCIA 2, identified in an
earlier study with BRFN (Olson et al. 2015); see Section 2 and Figure 1 for the location
of CCIAs within BRFN territory.

The boreal caribou portion of this study focuses on caribou in the northeast of BRFN
traditional territory, encompassing areas around the Beatton River and Tommy Lakes
Road. These areas are identified as being already significantly impacted by
development, particularly oil and gas development. This area of interest corresponds to
parts of CCIA 1 and 3 (Figure 1).

1.3. Report Structure and Content
The report is structured as follows:

A Section 1 provides an introduction to the report and details study limitations.

A Section 2 provides an overview of BRFN context, including BRFN geographical,
historical and current context, and why a BRFN indigenous knowledge baseline on
caribou is important. Section 2 contains detailed methods for the study.

A Section 3 describes BRFN indigenous knowledge of boreal caribou and northern
caribou, including the importance of caribou, BRFN caribou hunting practices,
preferred habitat for boreal and northern caribou (by season; landscape and stand
level), and BRFN knowledge of caribou habitat/population/behaviour changes. This
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section also includes the methods, key assumptions, and results for BRFN IK-based
habitat supply model for boreal caribou.

A Section 4 provides a summary of BRFN knowledge regarding impacts to caribou and
other animals within BRFN territory, including habitat impacts, predation pressures,
hunting pressures, and timing of impacts.

A Section 5 describes BRFN management recommendations for boreal and northern
caribou. It includes a summary of areas of critical importance for protecting or re-
establishing BRFN rights to hunt boreal and northern caribou, and recommended
BRFN protection measures for this species.

Specific goals for the portion of the study funded through BC OGRIS and AFSAR are
documented below.

Table 1: BC OGRIS and AFSAR Study Goals

1. Indigenous knowledge study of caribou and changes to Sections 3 and 4
caribou habitat

2. Development of an IK-based habitat supply model for boreal Section 3
caribou

3. Development of a IK-based management strategy for caribou Section 5

4. Communication of results to provincial and federal Section 5; presentations

governments to relevant staff
members; presentation
to REMB (fall 2016)

1.4. Limitations and Use of Information

This report is based on BRFN Indigenous knowledge collected within constraints of
scope, budget, and time. Information provided herein is the most current available to
BRFN. An important limitation is this report is based on fieldwork with a small group of
BRFN knowledge holders, selected by BRFN leadership and staff for their knowledge of
caribou habitat associations and important habitat areas. Within the constraints of
available time and budget, important areas to visit and document habitat changes were
identified, based on areas that have been impacted by industrial development, and
areas that are slated for future development. Where possible, this report draws upon
existing information from previous traditional use studies (TUS) with BRFN members,
including site-specific information from five previous TUS Projects (North Montney
Mainline, Merrick Mainline, Prince Rupert Gas Transmission, Coastal GasLink Pipeline,
and Shell).2

Few site-specific mapped values (e.g., kill-sites) are presented in this study; those few
that are depicted are drawn from previous studies mentioned above. It is critically

8 Together, these studies encompass 208 individual mapping interviews with 120 BRFN members. All mapping interviews
were conducted by The Firelight Group with BRFN co-researchers, and used a standard interview protocol with direct-to-
digital (D2D) mapping at a scale of 1:50,000 or better.
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important to note that the methods used in this study were not intended to map site-
specific values but rather to focus on understanding and documenting indigenous
knowledge of boreal and northern caribou seasonal habitat use. Any mapped values
presented in this report do not reflect all BRFN current use in those areas, and an
absence of dat a does not signify an absence of use or value. The limitation is
particularly important within the context of caribou hunting, as little caribou hunting has
occurred within BRFN territory in the last 20 years.

This report is based on the understandings of the authors at the time of writing and is not
intended to be a full reflection of the dynamic and living system of use and knowledge
maintained by BRFN elders and members. Information contained herein should not be
construed to define, limit, or otherwise constrain the treaty or Aboriginal rights of BRFN
or other First Nations or Aboriginal peoples. This report is non-confidential and intended
for consideration by the funder within the defined area of interest. However, all data
included in this report is the property of the BRFN, and may not be used or reproduced
outside the specific funding agreement without the written consent of the BRFN.

Nothing in this report should be construed as to waive, reduce, or otherwise constrain
BRFN rights within, or outside of, ongoing government-led processes. Nor should this
Report be construed as to define, limit, or otherwise constrain the Aboriginal or Treaty
rights of other First Nations or Aboriginal peoples. It should not be relied upon to inform
other projects or initiatives without the written consent of the BRFN.
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2 Cont ext and Met hod

2.1. BRFN Context and Geographic Location

BRFN traditional territory is located in northeast British Columbia. The primary BRFN
Indian Reserve (I.R. No. 205) is located at Blueberry River, approximately 80 km
northwest of Fort St. John, BC. A second BRFN Indian Reserve is located at the
southern half of Beatton River (I.R. No. 204). BRFN has more than 450 registered
members (AANDC 2014), including both Dane-zaa (Beaver) and Cree speakers.
Formerly, BFRN was part of Fort St. John Band; however, in 1977 the band was split
into the Blueberry River and Doig River First Nations (Ridington and Ridington 2013).
After Treaty 8 was imposed in 1898 (AADNC 2010), the Fort St. John Band adhered to
the Treaty in 1900, along with other Beaver, Cree, Chipewyan, and Slavey First Nations
(Brody 1981).

The Fort St. John Indian Band signed Treaty 8 with the aim of preserving their lands and
natural resources from outside interests (Virtual Museum Canada 2007). Treaty
commissioners from Canada made BRFN signatories a solemn promise that the Treaty
would not lead to any forced interference with their mode of life. BRFN understands
their relationship with the Crown in terms of that agreement, that they were promised the
ability to practice their traditional mode of life as if they had never entered Treaty.

The Fort St. John Indian Band selected Gat Tah KwN (Montney), one of the Dane-Zaa
traditional gathering places located about 15 miles north of what is now the city of Fort
St. John, as the site of its reserve. This was approved in 1914 as I.R. 172. The land
selected by the Band for I.R. 172 was within an area known as the Peace River Block,
which was part of a series of land conveyances between Canada and BC. In 19471 48,
the Department of Indian (DIA) Affairs transferred the Montney Reserve to the Director
of the Veterans Land Act for use as farmland for returning war veterans. Three small
replacement reserves were established in 1950 (I.R. 204, |.R. 205, and |.R. 206),
although Canada failed to reserve the mineral rights on these reserves for the Fort St.
John I ndian Bandds use and benefit. The Beaver
split and moved to two of the reserves (Blueberry River Reserve and the Doig River
Reserve) (Treaty 8 FNCAT 2012). A sour gas well leak in 1979 forced the evaluation of
the BRFN reserve, and prompted BRFN to move to its current location in 1980.

In 1978 the Fort St. John Indian Band filed an action against Canada for having
breached its fiduciary duty, as well as claiming damages over the transfer of the mineral
rights in Fort St. John Indian Band territory (ICC 2006). After twenty years of persistent
legal action, and following a successful Supreme Court of Canada decision on liability for
breach of fiduciary duty, in 1998 the Federal government settled the damages with
BRFN and Doig River First Nation for $147 million for lost oil and gas revenues from the
I.R. 172 land.
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2.2. Changes to Traditional T erritory and Land Use

Much has changed in BRFN territory over the past century. At the time of writing this
report, the amount of land that is freely available for BRFN use and occupancy has been
reduced to a small fraction of what was previously used, due to modern industrial
activities (MacDonald 2016; Lee and Hanneman 2012; Salmo Consulting et al 2003;
MSES 2012; Macdonald and Candler 2014). These activities include the use of lands for
farming and other private holdings, and disturbance to the landscape and ecology of the
area by increasing oil and gas development, mining, hydro development and forestry. A
recent study of land use and industrial land changes determined the following major
industrial/infrastructure land uses in the Peace Region:

A 16,267 oil and gas well sites;

8,517 petroleum and natural gas facilities;

358 km? of oil and gas pipeline ROWS;

9,781 km? of active oil and gas tenures;

5,097 km? of existing and planned logging cut blocks;

o o Do Io I»

one large hydropower reservoir (Williston), one large proposed reservoir (Site C) and
dozens of potential run-of-river hydropower sites; and

A 45,293 km of roads (Lee and Hanneman 2013).

There are many more proposed or planned projects in the near future. To give a very

general sense of the scale of activity, over the past five years, referrals have been

averaging 607 per year, with approximately 85 per cent coming from the Oil and Gas

Commission and the Ministry of Natural Gas Development (personal correspondence,

BRFN Lands Office staff, September 5, 2013). In 2014, over 1,200 new permits went

through the BRFN lands office (personal correspondence, BRFN Lands Office staff, July

26, 2016). Based on a recent analysis, approximately
traditional territory is within 250 m of an industrial disturbance, and approximately 84% is

within 500 m of an industrial disturbance (Macdonald 2016).

Despite these documented cumulative effects, BRFN members continue to actively
pursue hunting, trapping, fishing, gathering, and other activities, though they report much
| ower success r at es TaditionaldsetStudies shawthayBRRNO 0 0 6 s .
members continue to consume a broad range of animals, including moose, elk, deer,
and sheep, among others. Caribou were historically important for BRFN use, but with
populations currently dwindling, BRFN members report that they do not harvest this
species at this time as they want to give the species the chance to recover. Other
culturally important game species also exist in the area (e.g. black and grizzly bear), and
smaller game (e.g. grouse, rabbit, goose, beaver) is relied upon as a supplementary
resource. Recent TUS studies indicate that this high reliance on country food continues
(Bouchard and Kennedy 2011; Gibson and the Firelight Group 2014; Olson and DeRoy
2013). Although focal areas of use have shifted over recent years, the land remains an
important resource for subsistence purposes, as well as the foundation of B R F Nviag
of life, culture, and identity (MacDonald and Candler 2014).
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2.3. BRFN Indigenou s Knowledge

Dane-zaa have been living in the northeast of BC and northwest of Alberta for millennia,
and have amassed a deep understanding of the area over that time. Dane-zaa oral
history describes events and people in the area long before the arrival of white
explorers. Archaeological evidence from the Charlie Lake caves shows that people
occupied the area from at least 10,500 years ago, hunting bison and other game
(Ridington and Ridington 2013: 67). The area was rich in wildlife due to the diversity of
habitats available. Bison were abundant on the prairie along the Peace River, the
muskeg to the north and east supported caribou, moose, elk, deer, beaver and other fur-
bearers, and the mountains to the west provided habitat for caribou, sheep, goats, and
marmots (whistlers) (MacDonald and Candler 2014). Fish were also abundant in the
rivers and lakes (Ridington and Ridington 2013: 68). As a result, habitation of the area
has been continuous since this time, as ancestors of the Dane-zaa took advantage of
these resources, particularly the vast herds of bison. Dane-zaa ancestors also actively
managed the landscape, performing controlled burning around the Peace River to
maintain the prairie habitat for the bison herds (Ridington and Ridington 2013: 70).

Dane-zaa ancestors travelled seasonally around the Peace River country from the
Rocky Mountains to the Alberta plains (Virtual Museum Canada 2007). This pattern of
land use continued until relatively recently i well into the 20th century (Ridington 1980).

Traditionally, Dane-z aa f ol | owed the teachings of their &édr
who had the power to gain knowledge and insight into the future through dreaming.

Stories of these dreams and visions remain an important facet of the Dane-zaa culture,

and these stories continue to inform the Dane-zaa on ways to maintain balance with one

another, as well as with the animals and the land that they depend on (Ridington and

Ridington 2013). The knowl edge and insight of dgeamers is
protocols for living in balance with the lands and waters around them.

In English, indigenous knowledge (IK), traditional ecological knowledge (TEK) and
aboriginal traditional knowledge (ATK) are all similar terms that have to do with the
knowledge systems of indigenous communities. TEK is more common in the academic
literature, ATK is the term used in policy related to the Canadian Environmental
Assessment Act, and IK is most common at the international level. Practitioner guidance
from the Canadian Environmental Assessment Agency states:

ATK is a body of knowledge built up by a group of people through generations of living

in close contact with nature. ATK is cumulative and dynamic. It builds upon the historic

experiences of a people and adapts to social, economic, environmental, spiritual and

political changeé While those involved in envir
most interested in traditional knowledge about the environment (or, traditional

ecological knowledge), it must be understood to form a part of a larger body of

knowledge which encompasses knowledge about cultural, environmental, economic,

political and spiritual inter-relationships (p. 2).

For this report, BRFN has chosen to emphasize the term indigenous knowledge (IK)
because it better recognizes the active and dynamic side of ATK that is able to respond
and contribute insight regarding rapidly changing and possible future environments and
reclamation based on observation, experience and indigenous analysis.

www.thefirelightgroup.com
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2.4.  Whyis a BRFN Indigenous Knowledge Baseline Important?

Indigenous knowledge systems provide an alternate framework of information,
hypothesis, understanding, social rules, and relationships that produce critical insight
into ecological and cultural relationships, the distribution of resources, environmental,
social and cultural conditions and trends over time. The information and perspectives
available through a well-conducted indigenous knowledge baseline focus on specific
areas and concerns, and are built on a multi-generational foundation of experience that
is not typically available to physical science-based researchers (Candler et al., 2013).
The indigenous knowledge system must be considered on equal footing with scientific
ways of knowing, and deeply respected for the longer-term perspectives it brings.

The importance of IK in understanding impacts to First Nations culture, values, and way
of life cannot be overstated. The practice of oral transmission of IK means that each
generation shares the knowledge of their parents, their grandparents, and all
generations that preceded them. Through the ongoing use of the land, BRFN members
continue to practice and gather indigenous knowledge of the health, distribution and
ecology of animals that are culturally important. Every observation builds on the
observations of generations before, and comes with an astounding depth of place-based
knowledge. Ongoing use of the land means that monitoring the abundance and health of
populations, and observing changes in habitat use, continues to the present day. While it
is sometimes difficult for conventional scientists to accept this knowledge system, in
reality, BRFN indigenous knowledge of moose and caribou is likely much more

extensive than what is available through formal scientific testing. BRFN knowledge relies

on a much longer time period of regular observation and a larger comparative sample of
animals over a larger area.

2.5.  Summary of Methods

Methods used in this work included existing document review, focus groups, on-territory
interviews, habitat supply modelling, and follow-up verification.

Existing document review:  Given the breadth of BRFN IK that has already been
recorded and mapped in previous Firelight studies, the initial step for this project
involved reviewing important caribou IK and mapped areas from these studies. Site-
specific caribou data from five earlier TUS Projects (North Montney Mainline, Merrick
Mainline, Prince Rupert Gas Transmission, Coastal GasLink Pipeline, and Shell) were
gathered and amalgamated onto a territory-wide map specific to this species. For
reference, the maps showing BRFN site-specific values and important habitat areas
relative to caribou were overlain with caribou herd core areas from the provincial and
federal government.

Focus Group : An initial focus group was held with BRFN Chief and Council, staff, and

knowledge holders to identify areas of importance for fieldwork conducted for this study.

The focus group was hel d atatoBRFeNId knowledgeer ve, and
holders. The session was attended by two Firelight ecologists and one Firelight

mapping/information management specialist. Based on the focus group, key issues were

identified including:

www.thefirelightgroup.com
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A Areas of focus for the study, including areas that are not currently impacted and
areas that have been heavily impacted by industrial development;

A Critical issues to be discussed during interviews with BRFN knowledge holders.

Data Acquisition and Mapping Methods: A field-based approach was used to identify
important caribou habitat and to map seasonal habitat associations. This approach was
used to cue knowledge holders to discuss seasonal movement patterns, seasonal
habitat associations, important site-specific and landscape-level habitat associations,
and changes in habitat, populations, and caribou quality over time. Site-based field
observation and data collection enabled the collection of a rich, multi-faceted data set
touching on seasonal caribou habitat use and impacts to caribou in situ.

To facilitate collection of science-based ecological information with indigenous
knowledge, Firelight worked with habitat modellers from Wildlife Infometrics to develop a
field form in Open Data Kit (ODK)*, which was used for each site visit. These field forms
included characterizing the ecology of the site, and indicating which species used the
area during each season. An example field form is provided in Appendix 1. An interview
guide was also developed for conducting focus groups with study participants; the
interview guide can be found in Appendix 2. Informed consent was documented for all
participants in the study; the declaration of informed consent form can be found in
Appendix 3.

On-Territory Field Visits : Based on the review of previous documents and the initial
focus group, six days of field visits were held with BRFN knowledge holders. The study
included 8 knowledge holders (3 of whom were elders), one BRFN co-researcher, and
three Firelight staff members

During each field day, one important hunting area was selected for fieldwork, to which
the group travelled via truck and/or ATV. Each day, between 8 i 20 individual sites were
visited. At each site, ecological information and IK was recorded. One Firelight staff
member was primarily responsible for collecting ecological data, while the two other staff
members conducted interviews with knowledge holders. During the field work,
information on seasonal use of habitat was gathered, as well as cultural uses, hunting
practices, preferred hunting areas, seasonal movements, changes in quality/quantity,
and BRFN knowledge of reasons for the observed changes in species numbers and
guality. Data were compiled each night and compared to determine key messages from
each site.

The following locations were visited (Table 2); road numbers are referenced in relation to
the distance north along the Alaska highway from the starting point (mile 0).

Table 2: Summary of Field Work

Day Location of Field Sites

Day 0 (travel Two sites near Pink Mountain
day)

Day 1 Two Bit Creek to Caribou Flats

4 Open Data Kit (ODK) is a free and open-source set of tools, which help organizations author, field, and manage mobile
data collection solutions. More information is available here: https://opendatakit.org/

www.thefirelightgroup.com
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Day 2 171 to Trimble Lake area
Day 3 156 road to mountain top
Day 4 Team 1 to 143/Cypress Hills
Team 2 to 132 Road, (138 was planned but impassable) and up Pink Mountain.
Day 5 Team 1 to Beatton River/Tommy Lakes Road
Team 2 to Gundy Road (120 Road)
Day 6 Focus group to show and verify work so far; travelled to Horse Camp
Day 7 Debrief with team; return to BRFN

In total, 78 sites representing a range of habitat quality for moose and caribou were
visited during the on-territory field visits. Ecological data were recorded at 69 of these
sites, while IK was recorded at all 78 sites. Each of the 78 sites visited is shown on
Figure 2 (labelled as field sites). A brief description of every site visited is provided in
Appendix 4.

Data compilation an d development of habitat supply model for boreal caribou

Ecological data collected during field visits was compiled, along with IK recorded at each
of the sites, into summary data tables that describe BRFNO snderstanding of seasonal
habitat use for boreal and northern caribou. Through collaboration with Wildlife
Infometrics, a BRFN IK-based habitat supply model for boreal caribou was developed.
The overview table of seasonal habitat associations used to assemble the HSM is
provided in Section 3 of this report.

Methods for developing the boreal caribou habitat supply model were adapted directly
from McNay et al. 2008. Information for model construction was collected using Netica
(version 4.16, Norsys Systems Corp., Vancouver, British Columbia), a software shell
used for constructing Bayesian Belief Networks (BBNs) and Influence Diagrams. In
general, BBNs consist of nodes and linkages, where nodes represent environmental
correlates, disturbance factors, and response conditions (see Marcot et al. 2006, for
descriptions of terms and components of BBNs). All nodes are linked by probabilities.

l nput nodes (the range and environmental predict
probabilities of their states; intermediate nodes (e.g., describing attributes of caribou
range) contain tables of conditional probabilities; and output nodes (caribou range
values) are calculated as posterior probabilities expressed as suitability values from +1.0
(high) to 1 1.0 (low). Modelling methods generally followed guidelines for creating and
updating BBNs presented by Marcot et al. (2006). This entailed initially developing
simple influence diagrams to depict nodes and linkages, expanding these into initial
alpha-level BBN models in which the node states and linkage probabilities were
parameterized mostly from indigenous knowledge, expert judgment and initial
observations.

ArcGIS 10.0 (ESRI, Redlands, California) and Microsoft Access 2010 (Microsoft Corp.,
Redmond, Washington) was used to construct and manage case files of environmental
correlates taken from 1-ha cells in the project area. The environmental correlates used
came primarily from the Earth Observation for Sustainable Development (EOSD) image
mapping®, BC Vegetation Resources Inventory, digital elevation models, Biogeoclimatic

5 See https://cfs.nrcan.gc.ca/publications?id=20541

www.thefirelightgroup.com
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Ecosystem classification, the BC Freshwater Atlas, and the Ducks Unlimited Enhanced
Wetland classification datasets. Case files were lists of records (i.e., one record for each
unique combination of correlates in the study area) containing columns (i.e., one column
for each input node) specifying the existing condition or state of the environmental
correlates represented by input nodes. The decision to map results at 1-ha resolution
was based on the management problem in question and does not imply accuracy of the
input data. Netica in batch mode was used to process the case files before preparing the
modelled results in Access for mapping and display in ArcGIS.

Resulting habitat values were classed as high, moderate, low classes using equidistant
cutpoints across the range of observed outputs. The area of land (ha) in each class was
then summed and stratified by the herd area and by two caribou core areas within the
herd area. Locations of radio-collared caribou were obtained and used graphically to
visually assess the results of the habitat model. No analytical methods were conducted
with the caribou locations although there are a number of methods available to use such
data as a more thorough assessment of model results.

Data Verification and Follow -up

A verification session was conducted with two key BRFN knowledge holders, both
elders, in March of 2016. These interviews were used to confirm findings from the 2015
fieldwork, discuss how the practice of BRF N 6 s right te laubt garibou has been
impacted by industrial development, and discuss priority areas for conservation of
caribou habitat. The results of this verification work are incorporated into Section 3, with
recommended management options presented in Section 5.

2.6. Ongoing BRFN Stud ies

BRFN has worked with Firelight researchers to complete a management plan for BRFN
territory, focused on priority areas defined by Chief and Council, and BRFN members.
These priority areas include Pink Mountain, Sikanni Chief area, Aitken Creek Road,
Cypress Creek Road, Cameron River, Beatton River, and Tommy Lakes. The
management plan incorporates site-specific and non-site-specific data on BRFN use
from five earlier TUS Projects (North Montney Mainline, Merrick Mainline, Prince Rupert
Gas Transmission, Coastal GasLink Pipeline and Shell), and includes a total of 208
individual mapping interviews with 120 BRFN members, as well as focus group sessions
and on-the-ground mapping.

Where possible, the results from this study have been cross-referenced to the BRFN
Management Plan. A detailed review of BRFN history, recent land impacts, and cultural
use can be found in the BRFN Management Plan (Olson et al. 2015).

BRFN Critical Community Interest Areas

A keypieceoftheongoi ng devel opment oPlanBaRBebnire Manage men!
identification of Critical Community Interest Areas (CCIAs). In collaboration with Firelight

and in consultation with BRFN community members, BRFN lands staff has proposed

three CCIAs, as described in Olson et al. 2015. These CCIAs are as follows:

www.thefirelightgroup.com
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CCIA 1: Sikanni Chief River and Pink Mountain ranges towards the west of Gundy area;
area 1 also includes the Tommy Lakes area further to the north east.

CCIA 2: Halfway River and Cameron River towards Cypress Creek area.
CCIA 3: Beatton River and Nig Creek towards Blueberry River area.

These areas (shown in Figure 1) are described in more detail in Olson et al. 2015.

www.thefirelightgroup.com
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Figure 1 : Critical Cultural Interest Areas 1, 2 and 3 within BRFN territory (from Olson et al.

2015).
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3.1. Caribou kinds and distribution

Woodland caribou (Rangifer tarandus) are represented by a number of different
ecotypes in British Columbia, including boreal caribou, northern caribou, and southern
mountain caribou. Because of widespread declines in all ecotypes of caribou, these

ecotypesare alllistedunder Canadaébés Species at Risk Act. Th
mountain caribouecoty pes ar e | i st e dvhile the norihérm cardbodue ne d, 0
ecotypei s | i st ed as fFSrmleecatypek, th€mimaryadentifieadthreats to

the population are habitat loss and fragmentation, coupled with predation pressure from
increased wolf populations and improved wolf hunting success, which is linked to both
increases in other ungulates and increases in linear corridors. A full discussion of the
causes of boreal caribou population declines can be found in the Boreal Caribou
Recovery Strategy (Environment Canada 2012a). A discussion of impacts to northern
caribou can be found in the Management Plan for the Northern Mountain Population of
Woodland Caribou in Canada (Environment Canada 2012b).

This report focuses on two ecotypes of woodland caribou (Rangifer tarandus): the boreal
ecotype, which livesinthemus keg areas to the northeast of BRF
northern ecotype, which lives in the Pink Mountain area. BRFN knowledge holders

distinguish the two ecotypes and report that they used to mix frequently in the lowland

areas to the east of Pink Mountain. They refer to the northern mountain ecotype as

mountain caribou, and the boreal ecotype as muskeg caribou. These terms are used

throughout the remainder of this report to refer to the Pink Mountainherd (f mount ai n

cariboubor A Pi nk Mo u)mhdahe €hinchaga hebddfinuskeg cariboud.

Figure 2 shows the current delineation of caribou herds by provincial/federal government

within BRFN traditional territory. As part of BC OGRI S6 efforts to c¢
telemetry data, and ongoing revisionstoBr i t i sh Col umbi ads boreal car.i
implementation plan, an update to the ranges of boreal caribou herds has been

proposed but has not yet been finalized.

www.thefirelightgroup.com
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3.2. Importance of Caribou to BRFN

Both in the current study and previous studies, knowledge holders have repeatedly
reported on declines to caribou in the last five decades.

Youdl | be lucky if you see a good caribou. Us u
you will be lucky if you see two in the fall. (B40, 2013)

When | was guiding [at Butler Ridge] way back i
Now, you hardly see 20. (B05 07 Oct 13 PRGT)

Well, we wouldn't really go full-fledge hunting caribou, because they weren't around
very much, eh? ¢é mo sldjustpdss itup lzecause there weraend sow o u
many of them, eh? Before, we used to go to Pink Mountain and hunt just big caribou...

We'd get about five or six caribou in one hunt. (B44 25 Jun 14 PRGT)

Us right now, when we see tc areicbaouws,e weh ed oenddst nboot
caribou, we want caribou to come back, so we all tell each other when we see caribou

dondét bot her longitimhemow, magbe LOhyeass nawv. (B10, 24 June 15,

from researcher notes)

Due to precipitous declines of caribou, BRFN knowledge holders reported little hunting
of caribou at present; knowledge holders avoid hunting them due to concerns regarding
the sustainability of the herds. Few of the BRFN knowledge holders who participated in
fieldwork had hunted muskeg caribou in recent years. Those who had historically hunted
muskeg caribou noted that their preferred location for hunting this species was along
Tommy Lakes Road, within CCIA 1 and portions of CCIA 3 (see Figure 1).

In terms of specific cultural uses of caribou, BRFN knowledge holders discussed the

importance of caribou hide for making drums, specifically mentioned that caribou drums

sound different than those made with other animals. BRFN members noted that moose

aretheirst apl e food (the fAmain coursed) while other
hunted and eaten more opportunistically (the fide
knowledge holders are clear that they would like to be able to hunt caribou again in their

traditional territory, and that the loss of their ability to hunt this species represents an

important infringement of their rights protected under Treaty 8.
BRFN Mapped Cariberelated Sites and Environmental Features.

Figure 2 shows BRFN caribou related sites that have been mapped during previous
traditional use studies. The map includes caribou kill sites, identified caribou calving
grounds, mineral licks used by caribou, areas where caribou have been sighted, caribou
migration corridors, and evidence of caribou. The boundaries of BRFN critical cultural
areas are also shown on the map, along with the boundary of BRFN territory and the
current range boundaries for the Chinchaga and Pink Mountain ranges. Locations of
field sites for this study are also shown on Figure 2.

BRFN mapped data on caribou from previous studies are notably scarce. Part of the
reason for the lack of data is that caribou hunting has been severely curtailed for several
years. Little site-specific mapping has been done in the Tommy Lakes area (part of
CCIA 1), where muskeg caribou have been more extensively hunted in the past, and in
the Pink Mountain area. The Pink Mountain range and much of the southern area of the
Chinchaga Range falls within an important area of use for BRFN community members.

www.thefirelightgroup.com
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The lack of mapped caribou sites in this area reflects the lack of project-specific
traditional use studies in the area, and does not indicate lack of knowledge of, nor use
of, the area. As this project focused on collecting indigenous knowledge of caribou
habitat use, no additional mapping was done of site-specific information related to
caribou.

BRFN knowledge holders report caribou presence throughout the area visited during
fieldwork. Evidence of caribou (including prints) was observed in several west and east
of the Alaska Highway, including west of the delineated Chinchaga herd range (Figure
3).

www.thefirelightgroup.com
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Figure 2: Reported BRFN Caribou Kills and Important Caribou Environmental Features in Relation to BRFN Critical Areas and
Currently Def ined Caribou Ranges (Chinchaga and Pink Mountain)
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3.3.  Seasonal Preferred Habitat for Muskeg Caribou

BRFN knowledge of seasonal muskeg caribou habitat use and movement corridors is
documented in Table 3; this information forms the foundation for the muskeg caribou IK-
based habitat supply model described in Section 3.4.

Knowledge holders identified particular seasons and habitat needs as most important for
the survival and recovery of muskeg caribou. Based on the site descriptions provided by
knowledge holders and ecological data collected on site, these important habitat types
are described in some detail below, referencing scientific classification systems
wherever possible. This information should be referenced for all future development
planning in muskeg caribou habitat.®

Characterizing BRFN Important Habitat Areas for Muskeg Caribou
Muskeg Caribou Calving Habitat

Knowledge holders emphasized that muskeg caribou are most vulnerable to predation
during the calving season, and that it is critically important that any identified calving
habitat should be protected from development. Creating access into these areas greatly
increases the predation risk for caribou during this period of time.

Based on the sites visited during fieldwork, important calving areas for muskeg caribou
fit the following ecological description:

A Site description: wet, muskeg areas; often with some small trees. Based on
ecological classifications conducted during fieldwork, these areas are best
characterized as bogs (shrubby/treed, nutrient poor peatlands with ericaceous
shrubs and sphagnum species) or poor fens (peatlands with higher mineral
availability due to the presence of an active water table; contains higher amounts of
non-ericaceous shrubs, sedges, grasses, reeds, and brown mosses).

A Biogeoclimatic Ecosystem Classification (BEC) ecosystem types: The ecosystem
type WbO03 Black spruce i Lingonberry i Peat-moss was most often identified as
calving habitat, with the fAovermatur o variat:i
also identified as important. Other ecosystem types identified by knowledge holders
as important for caribou calving included Wb09 Black spruce i Common horsetail
Peat-moss, a bog / poor swamp site association which is more heavily treed than
WbO03, and less frequently Wb06 Tamarack i Water sedge i Fen moss, a bog / poor
fen site association with Larix latricina (tamarack) and Picea mariana (black spruce)
in the overstory (Delong et al. 2011).

A Moisture level: according to BRFN knowledge holders, preferred calving areas for
muskeg caribou tend to be wetter than moose calving areas; calves are stashed in
slightly drier areas / hummocks to avoid detection by predators.

6 This information represents the best available and documented BRFN indigenous knowledge at the time of writing this
report. However, the details presented here do not represent the full depth and breadth of BRFN knowledge about how
caribou use habitat. The information and details presented here may be refined if further information about specific habitat
types and seasonal habitat use for caribou becomes available.

www.thefirelightgroup.com
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A Forest cover: predominantly dwarf / stunted black spruce; in some areas also Larix
laricina (tamarack)

A Shrub layer: as noted, trees dominate shrub layer; stunted black spruce is the most
common species. Low shrubs of Betula nana (scrub birch) and Ledum
groenlandicum may be present; sometimes a willow component. Equisetum
(horsetail) species are sometimes present.

A Herb layer: typically Ledum groenlandicum (Labrador tea), Rubus chamaemorus
(cloudberry), Vaccinium vitis-idaea (lingonberry). Some areas have a higher sedge
component.

A Slope: flat, low lying areas
A Elevation: low elevation sites (less than 500 m)

A Age: older, undisturbed bogs are more likely to have high ground lichen cover
(Cladonia and Cladina) due to drying of surface peat.

Muskeg Caribou Winter Habitat

Knowledge holders identified that caribou would use drier areas in the winter, particularly
areas with low snow loads and abundant terrestrial and arboreal lichen loads. Terrestrial
lichen load was noted as generally more important than arboreal lichen load, with
muskeg caribou described as pawing through the snow to undercover lichens. Mature
pine and spruce forests (> 60 years old) with low snow cover were identified as most
important habitat areas for muskeg caribou in the winter.

Muskeg Caribou Early Spring Habitat

BRFN knowledge holders emphasized the importance of access to early spring food
sources for muskeg caribou. Important early spring habitat was predominantly identified
as areas within muskeg caribou habitat that would have early spring green-up (i.e., lose
snow cover early). This report infers that these areas would occur largely on south-
facing slopes and/or areas with lower snowfall (e.g., open forests with good snow
interception and high solar insolation).

Seasonally Important Food Sources for Muskeg Caribou

A BRFN knowledge holders identified ground lichens, particularly various Cladina and
Cladonia species, as important for muskeg caribou. However, they noted that
caribou would also eat lichen from trees, including Alectoria and Bryoria species.

A Though lichen were identified as the primary food source for muskeg caribou,
throughout fieldwork, knowledge holders pointed out other green plants that they
said were regularly eaten by caribou when they were available. These included
saskatoon, scrub birch, cottonwood and trembling aspen seedlings, rose, willow,
vaccinium species, some vetch species, and fireweed. Knowledge holders also
stated that caribou would eat berries in the summer. ’

7 This list should not be considered exhaustive but rather is indicative of the wide range of plants that will be eaten by
caribou, particularly during spring, summer and fall. The knowledge of BRFN members, representing generations of
interactions with caribou, aligns well with a recent study of tame boreal caribou foraging preferences in summer and fall

www.thefirelightgroup.com
21



BRFN Boreal Caribou IK Study i 2015-16 Final Non-Confidential Report

November 28, 2016

Table 3:  BRFN Knowledge of Stand and Landscape Level Habitat Nee  ds for Muskeg
Caribou
Season Boreal Caribou (BRFN) Habitat Supply Model Rules
Year- Caribou travel along habitual routes, to same places Avoid burns / clearcuts
round seasonally. Disruptions to routes and preferred Avoid linear corridors
landscape places_(e.g, prefer_red calving areas) causes Select for areas near water (except in
movement confusion, and animals leave the area. winter)
Caribou are very sensitive to noise, disturbance, Select for older forest with high lichen
smells. load
Mature cow makes decisions for the group, and has Assume avoidance of steep slopes
knowledge of landscape based on experience. (>20%)
For predator avoidance, caribou are slower than
wolves but have good endurance and can run for a
long time. Knowledge holders noted the following
characteristics as being important:
1  Long sight lines (i.e., caribou sees wolves
before wolves see caribou)
1  Proximity to water to escape predators;
caribou can sometimes outrun wolves in
deadfall forest. Caribou will often head for
water when escaping wolves.
Spring/ Male caribou go to snow free areas; seek out new Males: South facing aspect preferred
calving greens / growth. Females: fens, bogs with hummocks
season For calving, cows seek sheltered shrub areas
surrounded by water (escape terrain), which masks
scent to predators. Swampy areas with dry islands in
middle makes good calving grounds.
As calves get older and can walk further, cows
venture further from water
Caribou return to same calving grounds each year,
and tend to use same routes to get to them.
Summer/ Cows/calves continue to stay near calving grounds, Preferred habitat = rich sites preferred,
fattening but venture further up as calves get faster old growth, areas that are easy to move
season Caribou do not like deciduous forests in summer i through with long site lines
they avoid these areas because it is too easy to be Females: fens, bogs with hummaocks;
seen and there is no good food. proximity to upland forests
Fall/ No specific information on rutting; assuming Both sexes: open peatland and conifer
rutting association with open peatland habitat. Knowledge stands; near water. Deciduous stands
season holders report deciduous stands are used in this also used in this season.
season.
Winter Mature spruce/ pine; eating lichen from pine/ spruce Mature pine/ spruce with high lichen
trees and from ground; avoidance of open water (too load.
easily seen) Drier areas (less snow)

(Denryter, K.A., R.C. Cook, J.G. Cook, and K.L. Parker, in submission. Straight

from the

observations of tame caribou reveal new insights into summer-autumn diets. Submitted to the Canadian Journal of

Zoology).

cari bouos
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Figure 3 : Caribou prints on Tommy Lake Road

3.4. Muskeg Caribou | K-based Habitat Supply Model

Using the habitat associations above and further information from scientific studies of the
Chinchaga herd, an IK-based habitat supply model for muskeg caribou was developed
by Scott McNay and Viktor Brumovsky from Wildlife Infometrics.

Bayesian Belief Network

A coarse resolution forage layer (node CRF, Figure 4) for the winter season was
estimated using the EOSD landcover data. Based on indigenous knowledge, caribou
were seen using wetland type habitats® more often than mixedwood forests, for example.
Elevation and tree height information was used to form a habitat reduction

8From BRFN knowl edge hol dersd6 notes: [import askegifimpatdnf gr ows <cl ose
caribou feeding.
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Figure 4. A Bayesian Belief Network representing the influence of environmental conditions
(blue nodes) on capability of land to produce boreal caribou forage (green FRF node)
and forage in areas that also provide some opportunities for escape from predators
(green RHF node).

layer (node HR, Figure 4) because caribou were known not to use highly productive
forest sites but rather sites dominated by poor productivity (e.g., black spruce®). Finally,
a fine resolution forage layer (node FRF, Figure 4) was constructed based on the HR
layer, solar loading, and soil moisture regime. Caribou were known to prefer terrestrial
lichens as their primary forage in winter and lichens tend to grow best on very dry,
nutrient poor sites, that were slightly warmer (i.e., receiving more sun) than otherwise.
The FRF node became the first node to be mapped. It represents places where caribou
would be able to find forage as long as the site had not been disturbed (i.e., the site is
capable of supplying habitat but it may not necessarily be currently suitable if there had
been a wildfire or the site was otherwise disturbed by humans as would occur from
industrial sources).

Based on BRFN knowledge, caribou often use open water as a way to escape
predators®® and so distance to water modified the value of the FRF node results to
create an overall relative habitat value node (node RHV, Figure 4). This became the

°From BRFN knowl edge hol dersod6 notes on trees identified as i mporte

Fr om BREN knowl edge hol dersod6 notes: Caribou will often head for
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second node to be mapped. It represents places where caribou would be able to find
forage and some relative amount of security from predators. These areas might
represent the best calving areas during spring for example!,?,

Habitat Results

There was a large difference between the area of forage (Table 4, top) compared to the
amount of area where forage was close to security cover (i.e., open water) (Table 4,
bottom). This represents an area of the model in which an adjustment of the conditional
probability table would help produce a better reflection of actual caribou use.

Table 4.  Estimated habitat area (ha) by capability classes (Low, Moderate, and High)
within the Chinchaga caribou herd area, and within caribou core areas, in
northeastern British Columbia , based on BRFN IK .

Fine Resolution Forage Node Res _ults

Capability Class AOI Chinchaga Herd Milligan Core Etthithun Core
Low 4,620,968.34 1,054,432.85 231,401.10 77,990.92
Moderate 7,978.44 1,658.82 736.00 27.00

High 385,652.86 333,658.40 287,481.44 0.00

TOTAL 5,014,599.64 1,389,750.07 519,618.54 78,017.92

Relative Habitat Value Node Results

Capability Class AOI Chinchaga Herd Milligan Core Etthithun Core
Low 4,987,577.70 1,370,999.59 504,203.69 77,812.92
Moderate 22,587.93 14,751.62 11,933.72 205.00

High 4,434.00 3,999.00 3,481.13 0.00

TOTAL 5,014,599.63 1,389,750.21 519,618.54 78,017.92

Maps of the two model node results are provided in Figures 4 (a and b) and 5 (a and b).
In both cases, version (a) shows just the mapped results of the model, while version (b)
overlays provincial telemetry data on boreal caribou in this range.

In general, most foraging habitat for caribou was predicted to be in the south of the
Chinchaga herd range with little to none in the north of the range. This is likely due to
the influence of the solar loading node. Use of the range observed from radio-collared
caribou shows that there should be a relatively good correlation with the model
predictions in the south. Heavy use of some parts of the northern range by radio-collared
caribou demonstrates that the model is not as robust as it could be, and that further work
should be done to refine how solar inputs influence the weighting of habitat.

As shown in Figure 5, the relative habitat value of some areas in the northern part of the
range is increased due to the proximity of water, which according to BRFN knowledge
holders provides security from predators.

11FromBRFNknowIedge hol ders6 notes: Cow caribou also prefer to calve in

2Erom BREN knowl edge hol dersdé notes: For calving, cows seek shelt
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Recommended Follow Up Work

The results presented here are preliminary but demonstrate a promising way to translate
indigenous knowledge of First Nations into mapped information of natural resource
values; in this case habitat value for boreal caribou. More work needs to be done to
refine the model and produce results that better predict fine scale habitat features for
boreal caribou, particularly for spring calving habitat.

Specific to BRFN boreal caribou management direction, following refinement of the
model, the results of this work could be used to help guide the development of specific
management plans for increasing the availability of suitable winter habitat for muskeg
caribou in the Chinchaga Range.
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Figure 4 a: Fine Resolution Forage Potential for Boreal Caribou
Territory, Based on BRFN IK

November 28, 2016

in Winter Within BRFN
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