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INTRODUCTION

The Northwest Territories Protected Areas Strategy (NWT-PAS) is a system to
identify and protect areas with special ecological, and cultural values. This strategy
is implemented through an eight-step approach, the first step identifying priority
areas.

Edajila (referred herein as Caribou Point Conservation Zone), Great Bear Lake,
Northwest Territories (NWT) has been identified by the Sahtu Land Use Planning
Board as an area biologically, culturally, and historically important, and has been
proposed as a Conservation Zone (Sahtu Land Use Planning Board and the Sahtu
GIS Project 2005). A site location map of Caribou Point and its study area is
provided in Figure 1.

The Department of Indian and Northern Affairs Canada (INAC) is overseeing the
implementation of the Protected Areas Strategy (PAS), including Step 5, which
evaluates the ecological and renewable resources of an area. INAC has retained
EBA Engineering Consultants Ltd. (EBA) to conduct the first phase (Phase 1) in
the ecological and renewable resources evaluations (Step 5) at Caribou Point,
consistent with the NWT-PAS Ecological Assessment Guidelines and Renewable
Resource Assessment Guidelines.

The PAS Phase 1 Assessment process is a standardized approach to collecting
known ecological and renewable resource information for a given area, and to
identify data gaps. Collecting known information on the ecological and renewable
resources of a given site is an important aspect for assessing its ecological and
economic values, and is a fundamental principle in ecological and renewable
resource management.

Figures prepared for this report are located in the Figures section at the back.

OBJECTIVES

The objectives of the Caribou Point Phase 1 Ecological and Renewable Resource
Assessment were to evaluate existing ecological and renewable resources
information, and outline data gaps. For instance, the process for the Phase 1
Renewable Resource Assessment as indicated by the PAS guidelines, were to collect
and review existing information including areas and patterns of renewable resource
use. A detailed evaluation of resource data will follow in the subsequent Phase 2
Renewable Resource Assessment. The process for achieving these objectives
follows the PAS Ecological Assessment and Renewable Resource Assessment
Guidelines.

This report will focus specifically on Caribou Point and the immediate area,
wherever available information allows.  Ecological and renewable resource
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components present at Caribou Point and the immediate area will be discussed, in
particular ecological and renewable resources considered important to support and
maintain sustainable ecological productivity and diversity, cultural identity, and local
economies. These environmental components considered important for this
assessment include climate (with focus on wind and solar), geology (in particular
carving stones), aquatics, vegetation, fish, and wildlife.

Although geological material is considered a non-renewable resource, it is discussed
within this report because of the strong traditional and cultural tie, most particularly
with carving stones, tools, and weaponry. This report focuses specifically on
surficial material, and does not evaluate commercially valuable bedrock material
such as mineral and oil and gas deposits. Mineral and oil and gas deposits will be
discussed and evaluated in the Non-Renewable Resources Assessment.

Each ecological component is assessed through scientific and traditional knowledge,
where information is available; and each renewable resource is examined in context
of traditional (ze. subsistence living and fur trading) and non-traditional (ie.
commercial and industrial development) lifestyle use. For this report, lifestyles
considered traditional are those characterized by living off the land, local
consumptive use of resources (use only what you or your local community requires),
and may follow inherited aboriginal cultures, such as subsistence fishing, trapping,
and local sawmills. For this report, renewable resources used in a manner consistent
with non-traditional lifestyles include use of resources for large-scale commercial
and industrial exploitation. Renewable resource use is presented in this manner to
provide a simple management tool for areas, such as conservation zones, which may
have restricted land use activities.

Renewable resources will be assessed based on their use and future potential
opportunities, wherever information is available. Potential renewable resource
opportunities for non-traditional lifestyles discussed in this report are only
possibilities with respect to resource capabilities, and are not to be taken as
recommendations for development or exploitation. Some renewable resource
opportunities presented in this report may contradict the Sahtu Dene and Métis
Comprehensive Land Claim Agreement (1993), the Draft Sahtu Land Use Plan, and
the Great Bear Lake Management Plan (2005). Again, potential renewable resource
opportunities are documented based on resource capabilities, further reference to
the Sahtu Dene and Métis Comprehensive Land Claim Agreement is recommended
for land use contraventions.

CARIBOU POINT

One of the mandates of the Sahtu Land Use Planning Board is to protect and
promote cultural, social, and economic well-being of local residents (Sahtu Land
Use Planning Board 2002). To support this mandate, the Sahtu Land Use Planning
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Board has outlined areas considered biologically, culturally, historically, and
traditionally valuable to the Sahtu people, and those of all Canadians. Twenty-six
areas considered especially important were outlined as potential Conservation Zones
within the Draft Sahtu Land Use Plan, including Caribou Point (Sahtu Land Use
Planning Board and the Sahtu GIS Project 2005).

Conservation Zones, such as Caribou Point, are areas set aside to ensure that
valuable biological, cultural, historical, and traditional attributes of the area are
preserved. To protect these valued attributes, the Sahtu Land Use Planning Board
proposes to restrict land use in these areas to traditional use and low impact
recreation and tourism (Sahtu Land Use Planning Board 2002).

Caribou Point Conservation Zone covers an area of 8,709 square kilometres (km?),
an area encompassing Caribou Point peninsula and east to the Sahtu Settlement
Area boundary. Dease River defines the northern boundary of the Caribou Point
Conservation Zone, while Harrison River forms the southern boundary. Within the
Conservation Zone, numerous islands in Dease Arm, including Ritch, Prospect, and
Narakay Islands fall within the boundary, as well as islands within the McTavish
Arm and Hornby Bay; including Mackenzie, Workman, Hogarin, and Achook
Islands. The boundary of Caribou Point Conservation Zone also includes a heritage
site named Fort Confidence (T’echo cho deh t’a tlaaa) (86 km®). A map of Caribou
Point Conservation Zone is provided in Figure 2.

Fort Confidence and the immediate surrounding area was an important site during
early European exploration. Peter Warren Dease, Thomas Simpson, and their team,
who were surveying the arctic coastline from Barrow to Boothia (1836 — 1839), built
Fort Confidence as a winter retreat and staging area. Early explorers including John
Franklin, and Bell and Richardson also used Fort Confidence as a staging area
(Figure 2) (Sahtu Heritage Places and Sites Joint Working Group 2000).

The area surrounding Fort Confidence also has historical significance for the Sahtu
Dene and Métis who used the sheltered area of the bay for camps, trails, burial sites,
and gathering places (Figure 2). Caribou Point has also been used to herd caribou
during hunting events, stone tool quarries, and contact sites with the Copper Inuit,
and is considered a “natural museum” to the Sahtu people (Great Bear Lake
Working Group 2005). In addition, Fort Confidence became a trading post and
furthered trade between Dene and Europeans in the 1930’s (Sahtu Heritage Places
and Sites Joint Working Group 2000).

Caribou Point also has special cultural and socio-economic importance to the Sahtu
people. It is not only known as an area for subsistence hunting, fishing and
gathering, but Caribou Point is recognized for its numerous cultural stories, and is
considered a place of strong medicine (Great Bear Lake Working Group 2005).
According to traditional stories, Caribou Point was home to the spiritual teacher
Kayé Daoyé who spoke of the heart of the water or “water heart” that describes the



2.0

1740174
May 2006
4

interconnectedness of people and the environment (Great Bear Lake Working
Group 2005). As well, stories of a hero named Yamoria are recounted as he
pursued dangerous giant beavers from their lodge located on the north shore of
Caribou Point (Sahtu Heritage Places and Sites Joint Working Group 2000).

The Copper Inuit also used Caribou Point for hunting, fishing, wood gathering, and
trading (Sahtu Heritage Places and Sites Joint Working Group 2000; Andrews pers.
comm. 2006). Violent encounters between Copper Inuit and Sahtu Dene have been
documented at Caribou Point (Sahtu Heritage Places and Sites Joint Working
Group 2000).

In addition to Sahtu Dene and Métis and Copper Inuit, the Tlicho people also
historically used Caribou Point for hunting and fishing (Andrews pers. comm.
2000).

In addition to Caribou Point’s value as a traditional, cultural, and socio-economic
site, it is also an important biological area. The Sahtu Heritage and Places Joint
Working Group has recommended Caribou Point be classified as a Critical Wildlife
Area to protect caribou that occupy the study area. Caribou Point also supports
habitat considered important for moose, boreal woodland caribou, grizzly bear,
black bear, muskox, fox, beaver, marten, mink, muskrat, lynx, wolverine, and wolf
(Great Bear Lake Working Group 2005). The area also possesses habitat considered
important for fish, including Lake Trout, Cisco, Northern Pike, Arctic Grayling, and
Whitefish (Great Bear Lake Working Group 2005). In particular, Tawoya, a bay on
the western tip of Caribou Point, was used as a traditional fish harvesting area
(Figure 2).

STUDY AREA

For this report, the study area is defined as the area encompassing Caribou Point
Conservation Zone (8709 km?) plus adjacent neighbouring Sahtu property to the
north and south. Neighbouring property is considered in this assessment to allow
an evaluation of important ecological and renewable resource patterns, and will
allow for possible boundary adjustments. The location of the study area and
Caribou Point Conservation Zone are shown in Figure 2.

Existing human developments within the study area are limited to fishing lodges and
outpost camps that are occupied predominantly during July and August (DIAND
1997-2001; Hickling pers. comm. 2006). In addition, a drilling program for precious
and base metals have occurred in the study area, along the eastern boundary and in
the southern portion near Port Radium (also called Echo Bay) (Auld and Kershaw
2005). No other information exists on the drilling programs and whether or not
infrastructure remains at these sites.
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The nearest community is Déline (population 570 as per 2004 census),
approximately 190 km southwest of the study area, near the outflow of Great Bear
Lake (Government of Northwest Territories 2006). Déline economy is based on
hunting, fishing, and trapping, although tourism, oil and gas, and arts and crafts

provide a supplementary wage income (Government of Northwest Territories
20006).

The study area lies within three ecozones': Taiga Plains, Southern Arctic, and Taiga
Shield West.  These three ecozones are further subdivided into distinctive
ecoregions” (Figure 3). Ecozones and ecoregions present in the study area are
presented in Table 1.

TABLE 1. ECOZONES AND ECOREGIONS OF CARIBOU POINT CANDIDATE PROTECTED AREA

. Percent Covering the Study
Ecozones Ecoregions
Area (%)
) ) Grandin Plain 57.5
Taiga Plains -
Great Bear Lake Plain 18.8
. Coronation Hills 4.9
Southern Arctic
Dease Arm Plain 3.9
Western Taiga Shield Coppermine River Upland 14.9

The Taiga Plains ecozone is subdivided into 18 different ecoregions. Of these 18
ecoregions, only two occur within the study area, the Grandin Plains and Great Bear
Lake Plains ecoregions. The Grandin Plains ecoregion (9,760,000 ha) is a relatively
small ecoregion and covers approximately 58% of the study area. This ecoregion is
characterized by a high subarctic ecoclimate that is dominated by open stunted
spruce and low shrub tundra vegetation communities (Ecological Stratification
Working Group 1996). Undulating glacial drift, raised beaches, outwash deposits,
and continuous permafrost characterize the surficial geology in the Grandin Plains
(Ecological Stratification Working Group 1996).

Great Bear Lake Plains ecoregion occurs, only marginally, within the study area and
covers approximately 19% of the northern and southern mainland coastline. This
ecoregion has a similar climate, flora, and fauna of the Grandin Plains ecoregion;

! An ecozone represents a large generalized unit at the top of an ecological hierarchy as defined by the Canada
Committee on Ecological Land Classification.

2 An ecoregion is part of an ecozone and is characterized by distinctive regional factors, including climate,
physiography, vegetation, soil, water, fauna, and land use (Ecological Stratification Working Group 1996).

=
e
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however, it differs in bedrock geology, which is dominated by Cretaceous flat-lying
shale and Devonian limestone (Ecological Stratification Working Group 1996). The
undulating landscape in the Great Bear Lake Plains ecoregion is typically below 310
metres (m) above seal level (asl) in elevation.

The Coronation Hills ecoregion, a subdivision of the Southern Arctic ecozone,
covers approximately 5% of the study area. This ecoregion has a low arctic
ecoclimate, and is dominated by dwarf birch, willow, northern Labrador tea, and
sedge tussocks, which is characteristic of shrub tundra habitats (Ecological
Stratification Working Group 1996). This ecoregion occupies the easternmost
boundary of the study area. ILarge rounded hills and lowland complexes dominate
this landscape (Ecological Stratification Working Group 1996). The Dease Arm
Plain ecoregion, an additional ecoregion within the Southern Arctic ecozone, occurs
in the northwest portion of the study area near the mouth of Dease River, covering
approximately 4% of the area. This ecoregion has a high subarctic ecoclimate and
continuous permafrost, which supports tall shrub tundra and boreal transitional
forests habitat (Ecological Stratification Working Group 1996).

The Western Taiga Shield ecozone is subdivided into four ecoregions, including the
Coppermine River Uplands ecoregion, which covers approximately 15% of the
study area. The Coppermine River Upland ecoregion occurs in the extreme
southeast corner of the study area, and is described as a transition zone between
boreal forest and tundra habitats. This ecoregion has a high subarctic ecoclimate
with open, stunted spruce and tamarack, as well as shrub tundra habitat (Ecological
Stratification Working Group 1996). Bare rock outcrops (reaching approximately
490 m asl) and lakes are common throughout this ecoregion.

VALUED ECOSYSTEM COMPONENTS

The biological and renewable resources that possess high inherent conservation
values, and entities that stakeholders and researchers consider important, are called
Valued Ecosystem Components (VECs). These VECs are discussed in greater
detail within this report. VECs can include abiotic and biotic environmental
components that are considered to possess special cultural, ecological, economic,
social, or legal importance.

Numerous parameters were selected to represent the range of important biological
and renewable resource values existing within Caribou Point. However, Beanlands
and Duinker (1983) stated that it is impossible for an analysis to address all potential
environmental components. Therefore, an essential step in the selection and
analysis process of identifying high conservation values is the identification of
important VECs at the beginning of a project. This process requires selecting
important indicators of biological or renewable resources components, to serve as
VECs. VECs can be defined as “the environmental attributes or components
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identified as a result of a social scoping exercise as having legal, scientific, cultural,
economic or aesthetic value” (Sadar, 1994). Solar, wind and geology are
environmental attributes that were identified as being important to stakeholders,
although, they are typically excluded as VECs in past regional works. However,
since they have been identified as being important to the stakeholders and/or PAS
working group, they have been included as VECs in this project.

For this document, VECs were selected based on the following six attributes:

- Ecological and/or renewable resources considered traditionally and culturally
important (e.g. important food source);

- Ecological and/or renewable resoutces that are representative (common) in the
study area;

- Ecological and/or renewable resoutces considered a significant economic
source;

- Ecological and/or renewable resources considered sensitive to disturbance;
- Ecological and/or renewable resources with special legislation; and

- Areas identified as being biologically important such as International Biological
Programme Sites (IBP sites), Important Bird Areas (IBA), and Key Migratory
Bird sites.

However, not all species and habitats selected as potential VECs encompass all six
criteria; some were selected on the basis of only one attribute. Environmental
components recognised in this report as a VEC are discussed in more detail. Table
2 outlines the VEC:s for this report.



1740174
May 2006
8

TABLE 2. VALUED ECOSYSTEM COMPONENTS IN THE STUDY AREA

Valued Ecosystem Component Group Valued Ecosystem Component

Climate Solar
Wind
Geology Topography and Geology (including important
stones)

Aquatics Hydrology
Water Quality
Fish Lake Trout
Take Whitefish
Arctic Grayling

Ungulates Moose
Catibou (Barren-Ground and Boreal Woodland)
Fur-bearers Grizzly Bear

Black Bear

Wolf
Wolverine
Red and Atrctic Fox

Marten, Mink and River Otter

Beaver and Muskrat

Snowshoe and Arctic Hare
Birds General Waterfowl

Grouse and Ptarmigan

Raptors
General Shorebirds
Amphibians General Amphibians

4.0 CLIMATE

41 INTRODUCTION

The majority of the study area falls within the Grandin Plain ecoregion, a high
subarctic climate, which is characterized by low mean annual temperatures
(approximately -7.5 degrees Celsius (°C)), with cool summers (average temperature
of 10 °C) and cold winters (average temperature of -25 °C) (Ecological Stratification
Working Group 1996; Environment Canada 2005a). Since the study area lies next
to Great Bear Lake, which is a large cold body of water (temperature rarely
exceeding 5 °C), summer temperatures on land are restricted by the cooling effect
from the lake (Auld and Kershaw 2005).

¥
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A meteorological station was installed at Port Radium in 1953, approximately 8 km
from the southernmost limit of the study area to measure climate data in the region.
Data were collected on an houtrly basis until 1974. Average monthly temperatures at
Port Radium from October 1973 to September 1974 were chosen to represent
climatic data in the area, and are provided in Table 3.

TABLE 3. PORT RADIUM 1973 - 1974 AVERAGE METEOROLOGICAL DATA!

Month Average Toemperature Avgirre;%ii(l;/lno?dtzglg)glgénd Average Monthly Wind
(°C) true north) Speed (km/hr) 2
1973
October -0.5 179 21.5
November -13.1 144 18.0
December -21.0 178 13.9
1974
January -27.9 233 15.2
February -29.0 217 10.8
March -24.6 191 10.6
April -12.8 219 10.8
May 0.8 205 15.9
June 10.6 205 16.0
July 13.6 198 14.5
August 9.9 216 13.8
September 3.6 217 13.1
Yearly Average -7.53 200.16 1451

NOTE: Meteorological data was not collected between October and December 1974.

1.
2.

(Environment Canada 2005a)

Wind speed taken from 10 m above ground.

By using data collected at Port Radium meteorological station, Auld and Kershaw
(2005) chronicled mean daily temperatures at the study area using modelling
estimates. The estimated mean annual temperature in the study area ranged from
-9.2 °C (in the southernmost portions of the study area) to -12.4 °C (in the eastern
half of the study area) (Figure 4). Estimated mean annual temperatures on the
peninsula are -11.5 °C (Auld and Kershaw 2005).

In the Grandin Plains ecoregion, average annual precipitation is 200 — 300 mm
(Ecological Stratification Working Group 1996). However, modeling estimates
based on neighbouring meteorological stations predict approximately 174 mm of
total precipitation a year at Caribou Point (approximately 98 mm of rainfall and 76

¥
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mm of snowfall). Auld and Kershaw (2005) predicted that as much as 158 mm of
rain and 119 mm (total of 277 mm) of snowfall may occur in the southern islands of
the study area. Average annual precipitation based on modelling predictions within
the study area is mapped in Figure 4.

By comparing past and present meteorological data from the Sahtu Settlement Area
throughout the 20™ century, average annual temperatures appear to have increased
one to two degrees (°C) (Auld and Kershaw 2005). Climate change will be a serious
environmental challenge that will also affect the culture and traditions in the NWT.
Climate change within the study area has the potential to impact ecological and
renewable resources, and its subsequent management to sustain environmental
integrity and health.

With increased knowledge on climate change, alternative energy sources, such as
wind and solar energy have been encouraged. To date, specific solar and wind
energy potentials at the study area is limited. However, a feasibility study to assess
the potential for solar and wind powered generation within the study area is
considered very low priority due to its remoteness and limited consumer need.

SOLAR

Numerous factors affect the air temperature of an area, including the amount of
solar energy reaching the site. However, the amount of solar energy reaching the
ground for a given area is dependent upon the latitude of a region (hours of
daylight), cloud cover, and ground cover (snow, water, plants, rock, and soil). Areas
located in northern latitudes have lower sun angles in the winter than compared to
more southern areas, which results in low solar input. In addition, solar energy can
be deflected back into the atmosphere from cloud cover, snow, and ground cover
that limits the amount of ambient solar energy. Average daily global solar radiation’
at the study area has been estimated at 9.5 mega joules per square meter per day

(MJ/m?/day) (Marshall ez al. 1999).

The amount of daylight hours varies considerably within the study area throughout
the year. During the summer solstice (June 21/22) the sun remains above the
horizon for approximately 23 hours (Dyke and Brooks 2000). From late May to
mid- July the sun remains above the horizon for 21 hours (Dyke and Brooks 2000).
However, from December to mid-January, the sun is above the horizon for less
than 3 hours a day (Dyke and Brooks 2000).

3 Global Solar Radiation is defined as the total incoming direct and diffuse shortwave solar radiation received

on a horizontal surface.
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Although solar energy is fundamentally important in determining air temperature,
wind acts to disperse solar energy to other areas. In addition, solar heat reaching the
study area is dissipated by cold air coming in from the north.

WIND

In 1973 — 1974, average annual wind directions at Port Radium meteorological
station blew from the north-northeast at speeds averaging 14.5 kilometres per hour
(km/hour (ht)) (wind speeds measured 10 m above ground) (Environment Canada
2005a). A summary of wind speed and direction is provided in Table 3.
Northwesterly winds were typical in November, and north winds were common in
October and December (Environment Canada 2005a; Dyke and Brooks 2000). For
the remainder of the year, winds blew from the north-northeast.

All average monthly wind speeds were above 10 km/hr (measured 10 m above
ground) (Environment Canada 2005a; Marshall ez 2/ 1999). October had the highest
average wind speed, followed by November, June, and May. Data collected from
Port Radium (1973 — 1974) is similar to Marshall ez 2/ (1999) modelling estimates
for the Port Radium and the study area. Marshall ez a/. (1999) predicted mean
annual wind speeds at Port Radium to be approximately 12 km/hr and predicted
wind speeds at Caribou Point were estimated at approximately 13 km/hr, with
October having the highest wind speeds, followed by, in order of decreasing wind
speed, November, June, May and January.

RENEWABLE RESOURCE USE AND OPPORTUNITIES

Traditional Use

For this report, traditional use includes historical and current aboriginal and non-
aboriginal use that is considered more conventional or customary.

Passive Solar and Wind Power

Annually, the NWT receives as much sunshine as southern Canada (RWED 2003a).
For thousands of years, aboriginal people used solar energy for a number of
purposes. In particular, meat, berries, vegetative material, and hides were dried in
the sun to preserve them, and shelters were positioned to capitalize on the sun’s
light and heat. This concept of naturally harvesting the energies of solar and wind
power is defined as passive energy use.

In addition, canvas sails were used on birch bark canoes while crossing large bodies
of water (Andrews pers. comm. 2000).

It is expected people regularly capitalized on the passive solar and wind energy
throughout the study area, at all seasons for heating and lighting, food preservation,
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and fur and hide preparation. Existing cabins and lodges in the study area are also
assumed to benefit from passive solar power for heat and light. By simply designing
a building to enhance passive solar heating, the energy requirements to heat a
building can be reduced by 10 - 20% (Rocky Mountain Institute ND). Figure 5
shows areas where passive solar and wind energy could be capitalized on within the
study area.

Non-Traditional Use

Non-traditional use of renewable resources is defined as the use of modern
technology and/or large manufacturing, production, and commercial export of
resources.

Active Solar Energy

Power requirements at the study area are considered negligible. Lodges present in
the study area are occupied only during summer and fall months, at most. At
present, it is believed existing sport fishing lodges are powered by a hybrid diesel
fuel and active solar energy system (Hickling pers. comm. 20006).

There are two potential active solar energy sources in the NWT: active solar thermal
and photovoltaic (RWED 2003a). Active solar thermal involves the collection and
delivery of solar energy using an air handling or closed fluid circulation system for
heating. Photovoltaic systems convert solar energy directly into electricity using
semi-conductor materials (e.g. solar panels) (RWED 2003a). Both solar systems can
be used to supply energy to single residences, or be used as a supplement to diesel
generation, passive solar use, and fuel wood.

All solar energy sources could be applied throughout the study area for small-scale
power generation. Small-scale solar generated power is a suitable option for local
cabins and lodges, or to support diesel powered energy. Although solar energy can
be harnessed throughout the study area, areas with limited tree cover, such as high
altitude rock outcrops along the southern portion of the peninsula are assumed to
have a higher active solar energy potential. Figure 5 depicts areas considered to
have the highest active solar energy potential. It is assumed the potential for active
solar energy development within the study area is higher than compared to adjacent
areas since the study area has larger areas of rock outcrops with limited tree cover.

Although there are no existing large-scale energy requirements (Ze. no industrial,
commercial, or dense residential) at the study area, solar energy systems would not
sustain large-scale energy users without significant support from battery systems or a
connection to a grid system, which are currently not feasible for the study area.
Significant support from battery systems or a connection to a grid system would be
required to store large amounts of solar energy from the summer months to be used
during winter months when the amount of daylight is greatly reduced.
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4.4.2.2 Wind Energy

Wind is another potential renewable climatic energy source in the study area. Wind
energy can be harnessed to supply electricity to small-scale (i.e. a single residence)
and large-scale (ze. industrial properties) developments. Although no large-scale
wind turbines are operating in the NWT, small off-grid turbines are present
throughout the north (RWED 2003a). However, based on the Aurora Research
Institute’s (2003) feasibility study on wind energy in the Inuvialuit region and
RWED (2003a) Energy Strategy discussion paper, wind power generation is
considered unsuitable for the study area. Areas with an average wind speed’ less
than, or equal, to 15.84 km/hr are considered unsuitable for wind energy
development (Aurora Research Institute 2003). RWED (2003a) considers locations
with wind speeds above 18 km/hr to have significant economic potential.

Since annual wind speeds estimated in the study area are 13 km/hr (using estimates
from Marshall ez al. (1999)), it is assumed wind speeds at the study area are less than
the required threshold for a wind powered energy source. However, a few average
monthly wind speeds are above 15.84 km/hr. For example, October has the highest
average wind speed of 21.5 km/ht, which is suitable for wind-powered generation.
November, June, and May, have wind speeds averaging 18.0 km/h, 16.0 km/h, and
15.9 km/hrt, respectively, which are considered marginal or extremely marginal for
wind energy sources (Aurora Research Institute 2003).

Wind generated power within the study area has limited potential only in October,
November, June, and May, particulatly in areas with a north- northeast exposure.
Areas that are more sheltered from the typical north-northeast winds are considered
poor candidate sites for wind-generated power, even during the months of greater
wind speeds (October, November, June, and May). Figure 5 depicts areas assumed
suitable for wind power during the months with higher wind speeds. Although the
study area is considered a poor candidate site for wind powered generation, it is
assumed the northern shoreline of Caribou Point peninsula has the greatest
potential for wind powered generation than neighbouring areas because of its
exposure.

To date, only a single known sport fishing lodge is located along the northern
shoreline of Caribou Point, where the potential for wind generated power is the
greatest.

4 Wind speed calculated from 10 m above ground.
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DATA GAP ANALYSIS

Data Gaps in Traditional Knowledge

To survive on the land, knowledge of the climate, including but not limited to,
weather variations, seasonal fluctuations, precipitation, wind, and solar radiation are
required.  Although, no published information exists on traditional climatic
knowledge within the study area, some knowledge of snow conditions, seasonal
variations, weather conditions, and climate change in the regional area can be
inferred from consultations on wildlife habitat and life histories, hunting and
trapping strategies, travel routes, and water levels (Mackenzie River Basin Board
2004).

Data Gaps in Scientific Literature

Climate plays a critical role in the ecology of an area, and changes to climate can
affect the surface geology, hydrology, flora, and fauna of an area. Change to the
ecology of an area will ultimately impact renewable resources. Existing climatic
knowledge of the study area was based on historical meteorological data from an
adjacent area and modelling estimates. Baseline climatic data specific to the study
area, including solar and wind energy potentials was assumed from neighbouring
areas and modelling estimates. Climate data specific to the study area has not been
collected.

In addition, climate change has not been monitored within the study area, as well as
impacts of climate change on the ecological and renewable resource components
considered culturally, traditionally, ecologically, and economically valuable.

GEOLOGY

INTRODUCTION

Although geological components of an area are considered a non-renewable
resource, they are discussed in this report in relation to basic bedrock and surficial
geology (particularly important stones), topography, soils, and permafrost. These
geological components are discussed in this ecological and renewable resource
assessment since they are closely tied with other ecological systems (i.e. forest cover
and surface water), and specific stones (e.g. carving stones) are considered a valuable
economic and heritage commodity, which are typically not considered in Non-
Renewable Resource Assessments.
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Commercial geological material including, but not limited to, ore, uranium, zinc,
diamonds, and oil and gas are not discussed in this report. For further discussion
on these geological attributes, refer to the Non-Renewable Resource Assessment.

TOPOGRAPHY AND BEDROCK GEOLOGY

Caribou Point peninsula gently rises approximately 457 m (1,500 ft) above Great
Bear Lake (Beckel 1975). It is described as a tableland, which is defined by its
comparatively large flat area that is bordered by a steep slope along at least one side
(Marshall ez a/. 1999). The extreme western tip of the peninsula gently rises (less
than 4% slope) for approximately 25 km from Great Bear Lake, and then rises
approximately 280 m with slopes ranging between 4 — 9%. The steepest slopes
occur along the northern edge of the peninsula, southern islands, and the eastern
portion of the study area.

Marshall ef al. (1999) divides the Grandin Plains ecoregion (which covers the entire
peninsula and the majority of the eastern and northern limits of the study area; refer
to Figure 3) into three distinct topographical units: hummocky, undulating, and
lowlands (i.e. wetlands). Approximately 44% of the topography in the Grandin
Plains ecoregion is dominated by hummocks with irregular hills, conical knolls, and
discontinuous ridges. Only 38% is considered undulating, which is described as a
wave pattern of broad rounded hills with slopes between 2 — 5% (Marshall ez a/.
1999). The remaining 18% of the Grandin Plains ecoregion includes bog wetlands
(Marshall ez /. 1999). The Coppermine River Upland, at the southeast corner of the
study area is dominated by distinctive bare rock outcroppings.

The bedrock geology of the study area is dominated by material of Precambrian
origin. Most of the study area is underlain by undivided sedimentary rock with
small inclusions of volcanic and intrusive rock occurring along the northern and
southern sections (Indian and Northern Affairs Canada 2005).

Important Stones

Historically, people who utilized the study area (Sahtu Dene and Métis, Copper
Inuit, and Tlicho) did not carve stones into art and crafts, but instead, fashioned
stones into tools (Andrews pers. comm. 2006). In the 1950’s aboriginals utilizing
the study area first began fashioning stone into arts and crafts (Andrews pers.
comm. 20006).

According to the Sahtu Heritage Places and Sites Joint Working Group (2000),
stone quarries occur on Caribou Point. Stone removed from these quarries were
used for tool making (Sahtu Heritage Places and Sites Joint Working Group 2000).
The type of stone quarried from Caribou Point is unknown, as well as specific
quarry locations.



5.3

5.4

1740174
May 2006
16

Today, specific stones are carved into arts and crafts. Quartz, soapstone, and other
culturally significant stones found in the NWT (.e serpentinite, siltstone, argillite,
domomite, and marble) can be used for stone tools and carvings. However, it is
unknown if stone occurring in the study area quarries are currently utilized as
carving rock.

SURFICIAL GEOLOGY

Surficial deposits covering the study area are representative of glacial action and lake
(or lacustrine) conditions. Surficial till and glaciolacustrine® material dominate the
study area. These materials occur in the form of a series of raised beaches, which
are formed by the retreating glacial Lake McConnell, undulating glacial drift, and
outwash deposits, which characterize the Grandin Plains ecoregion (Auld and
Kershaw 2005; Ecological Stratification Working Group 1996). Rock outcrops
cover the eastern portions of the study area that lie within the Coppermine River
Upland (Ecological Stratification Working Group 1996; Auld and Kershaw 2005;
CLBRR 1996).

SOILS

Two soil types, Brunisolic and Cryosolic soils, dominate the study area (CLBRR
1996; Marshall ez /. 1999). Brunisolic soils have weakly developed soil horizons;
meaning horizons have similar physical properties as the parent material. Cryosolic
soils are characteristically either mineral or organic soils with horizon sequences
similar to other soil types; however, they have permafrost within 1 m (static) or 2 m
(turbic) of the surface.

Mineral soils dominate the study area, in particular Dystric Brunisolic and Brunisolic
Cryosolic (both Turbic and Static Cryosols) with inclusions of organic soils in low-
lying areas and wetlands (CLBRR 1996; Marshall e a/. 1999). The westernmost third
of Caribou Point peninsula and the southern portion of the study area are
dominated by Dystric Brunisolic soil. Dystric Brunisolic soils are an acidic soil with
a top horizon (called Ah horizon®) less than 10 cm thick.

Brunisolic Cryosolic soils occur across much of the remaining Caribou Point
peninsula as well as further east towards the Sahtu Settlement boundary (CLBRR
1996; Marshall ef a/. 1999). Soils characterized as Brunisolic Cryosolic are mineral
soils within the Brunisolic order that have been affected by at least 1 m (Static) to 2
m (Turbic) of permafrost.

> Glaciolacustrine material is sand, silt, and clay that was deposited in lakes formed during glacial retreat.

¢ Ah soil hotizon is defined as the mineral material at the top of the soil profile (topsoil) that is enriched with

organic matter from roots and leaves and have been somewhat altered by soil forming processes.
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Orthic Turbic Cryosolic soils are also a mineral soil that has permafrost within 2 m
of the surface. These soils dominate the northern portion of the study area.

Organic Cryosolic soils occur throughout the study area as small inclusions within
larger mineral soil orders such as in the lowland areas. Organic Cryosolic soils have
at least 40 cm of surface organic material that have been affected by permafrost. In
addition, limited amounts of Gleysolic Cryosol soils (both Static and Turbic)
(CLBRR 1996; Marshall e al 1999) occur where soils are periodically or
permanently saturated with water (surface or groundwater) and have reduced
oxygen levels.

PERMAFROST

Permafrost distribution and thickness is highly dependent on the local climate, and
ground cover such as snow, vegetation, and organic material. A continuous band of
permafrost occurs in the study area (covers greater than 90% of study area), and has
low to moderate ice content (Ecological Stratification Working Group 1996; Auld
and Kershaw 2005; Marshall ez 2/ 1999). Based on studies completed by the
Geological Survey of Canada west of Great Bear Lake, permafrost underlying the
study area is estimated at 100 — 200 m thick (Natural Resources Canada 20006).

RENEWABLE RESOURCE USE AND OPPORTUNITIES
Traditional Use

Stone Tools and Crafts

Carving stones are considered a valuable economic and heritage commodity.
Historically, aboriginal people crafted weapons and tools from suitable rocks within
the study area. Tools of the first-known people at Great Bear Lake (5000 B.C. to
4000 B.C.), referred to as Acasta people, were found in the eastern and northern
parts of the lake, including the region around the study area. Archaeological
implements have been discovered from these people including stone knives, stone
spear points, and stone scrapers (Clarke 2000).

Today, particular stones are fashioned into art and crafts, and play an important role
in the local economy and cultural identity of local aboriginals. Stone carvings, and
to a lesser extent traditional tools and arrowheads, are sold throughout the NWT,
Canada, and internationally.

Today, residents of Déline and non-resident aliens (persons who live outside the
NWT) are considered the dominant users of Caribou Point (Andrews pers. comm.
2006; Hickling pers. comm. 20006). It is assumed residents of Déline continue to
harvest carving stones to a limited extent from the quarries in the study area.
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Déline residents are best known for their beadwork, moose and caribou hide
jackets, mitts, moccasins, and other non-stone crafts (Hickling pers. comm. 2000).

Non-Traditional Use

Geological material present in the study area has been relatively unexploited by
industrial development. However, 98% of the study area is staked for mineral
claims, and four sites had been drilled and /or trenched for mineral exploration
from the 1930’s to early 1980’s (Northwest Territories Geoscience Office 2005).
Further details with ~ to mineral claims and non-renewable resource use within the
study area will be discussed further in the Non-Renewable Resource Assessment.
However, according to Beckel (1975), the economic potential for mineral
development within the study area is considered low to moderate, and the
hydrocarbon potential is considered very low.

Tourism

Tourism within the study area currently includes sport fishing and hunting.
However, other tourism opportunities exist within the study area. Eng ef a/. (1989)
indicated Caribou Point has the potential for tourism based on its unique and
interesting geological and landform features.  Johnson (ND) described the
McTavish Arm of Great Bear Lake as having magnificent scenery with the many
islands and unique fjord-like topography along the coastline. Unique topography
occurs throughout Caribou Point peninsula and along the shoreline of Great Bear
Lake.

Sightseeing tours offering unique landscapes can be combined with existing sport
fishing tours within the study area, or independent trips from Déline. Sport fishing
lodges operating in the study area advertise the unique landscapes to draw additional
interest to the area.

Site access is restricted to costly fly-in and boat access, which limits the number of
tourists to the study area. It is assumed the potential to increase tourism in the
study area based solely on viewing unique landscapes is considered low.

Peat Harvesting

Horticultural peat harvesting occurs throughout southern Canada in the boreal
zone. In 1999, Canada’s total revenue of horticultural peat was approximately $170
million, and provided employment for thousands of local residents (Daigle and
Gautreau - Daigle 2001). It has been estimated that the amount of peatlands
(wetlands that have peat and sphagnum development) occurring in the NWT and
Nunavut is 16.9 x 10° ha (Daigle and Gautreau - Daigle 2001). However, to date, no
peat harvesting has occurred in the NWT.
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Peat typically develops in bog and fen wetlands. These wetland types occur as small
inclusions throughout the study area, as determined from satellite images.
According to Daigle and Gautrea — Daigle (2001), an area of 50 hectares is typically
required for viable production; however, smaller sites are occasionally developed.
Based on the remoteness of the study area, the small size of the wetlands present,
and lack of infrastructure (ie. road systems), the potential for horticultural peat
harvesting within the study area is considered extremely low.

5.7 DATA GAP ANALYSIS

5.7.1  Data Gaps in Traditional Knowledge

Although the study area has been used for thousands of years, little information
exists on traditional geological knowledge, geological use, and stories/legends
associated with the unique topography of the area. Of particular importance to this
report is the traditional use of geological material within the study area for crafts,
weapons, and tool making. Although quarry sites for fashioning tools have been
documented in the study area, no further information is available with regard to the
type of rock quarried, the location of the quarries, and the quantity and quality of
important stones.

Although traditional geological knowledge has not been documented specifically in
the study area, some knowledge of soils and permafrost are inferred from
consultations with regard to food preservation and storage, and wildlife habitat and
wildlife life histories.

5.7.2  Data Gaps in Scientific Literature

Geological information within the study area, including bedrock and surface
geology, topography, and soils available to the public was limited. Topographic
maps and low resolution (course resolution scale 1:1 million) geological and soil
maps are available; however, the geological and soil maps do not include small or
uncommon habitats that may be unique to the area.

In addition, information regarding peat depths, distribution, and quality for peat
harvesting is unknown.

6.0 AQUATICS

6.1 INTRODUCTION

The majority of the study area lies within the Dease Arm and North McTavish Arm
sub-watersheds that are included in the Great Bear Watershed (Auld and Kershaw
2005; Mackenzie River Basin Board 2004). A small portion of the Coppermine
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Watershed occurs along the eastern limit of the study area (Auld and Kershaw
2005).

Great Bear Lake has two major inflows, the Camsell River and the Johnny Hoe
River; however, the Sloan and Dease rivers (within the study area) are also
considered significant inflow rivers (Figure 2). The Sloan River lies within the
North McTavish Arm sub-watershed, and the Dease River is located within the
Dease Arm sub-watershed. In addition to the larger Sloan and Dease rivers, small
streams occur throughout the study area that flow into either the Dease Arm or the
North McTavish Arms of Great Bear Lake. However, these smaller streams have
virtually no flow in either later summer or winter (Johnson 1975a; MacDonald ez /.
2004). These streams are highly dependent on snowmelt and high levels of rainfall
for flow, which is typical of the streams and rivers within the Great Bear Watershed
(MacDonald ez al. 2004). These smaller streams naturally have low flows since the
annual runoff for the regional area is less than 200 mm a year (Environment Canada
2004).

Although the average annual runoff and flow rates in rivers and streams typically
fluctuate from season to season and year to year due to snowmelt and rainfall, water
levels in Great Bear Lake remain relatively constant (Mackenzie River Basin Board
2004). This constancy of water levels is due to the lake occupying much of its
drainage basin and therefore stream flow into Great Bear Lake is naturally small
compared to the lake’s large volume (Mackenzie River Basin Board 2004
MacDonald ef al. 2004). Great Bear Lake occupies approximately one fifth of its
water basin (Mackenzie River Basin Board 2004; Johnson 1975a).

HYDROLOGY

In the past, two hydrometric stations have documented the local hydrology within
the study area. Environment Canada installed a hydrometric meter at Hornby Bay,
in 1984 to measure hydrological attributes of Great Bear Lake, and another
hydrometric station was installed at the mouth of Sloan River.

Hydrometric data of Great Bear Lake at the Hornby Bay station is available from
1984 — 2004. Annual water levels at Hornby Bay have remained relatively constant
throughout the data period, ranging between 6.176 m to 06.454 m depth
Environment Canada 2005b). Although water levels in Hornby Bay have remained
relatively constant throughout the years, slight monthly variations were noted.
March, April, and May had the lowest monthly water levels, and July and August
had the highest (Environment Canada 2005b). This can be attributed to ice melt,
runoff, and summer rains in May and June. Sheltered bays in Great Bear Lake,
including Hornby Bay, may be completely ice covered by November and ice free by
mid-June (Johnson 1975a). The mean annual water level in Hornby Bay, Great Bear
Lake is 6.336 m (Environment Canada 2005b).
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The hydrometric station on Sloan River documented ice cover from the beginning
of October to mid-November, which remained on Sloan River until mid- to late
May (Environment Canada 2005b). The hydrometric station at Sloan River was
installed in 1976 and recorded flow data up until 1991; however, only partial data is
available in 1976, 1977, and 1991. Sloan River drains an area approximately 2,040
km® Flow data from four representative years (1978, 1982, 1986, and 1990) were
assessed for this report. The months of June, July, August, and September had the
highest average flow discharge, with June having the greatest. However, in 1990,
discharge remained relatively high through to October and November
(Environment Canada 2005b). A summary of the average monthly flow rates at
Sloan River is provided in Table 4.

TABLE 4. SUMMARY OF AVERAGE MONTHLY FLOW RATES AT SLOAN RIVER FOR 1978, 1982, 1986, AND

19901
Average Monthly Rates (m3/s?)
Month Average (m3/s)
1978 1982 1986 1990

January 0.962 3.05 0.528 0.444 1.246
February 0.349 2.43 0.000 0.196 0.744
March 0.002 1.02 0.000 0.013 0.259
April 0.007 0.0043 0.095 0.000 0.027
May 2.53 6.66 7.27 0.055 4.13
June 34.9 84.3 89.3 17.1 56.4
July 30.4 43.2 49.1 21.2 35.98
August 11.6 13.7 13.5 9.14 11.99
September 6.41 7.68 6.44 8.13 7.165
October 4.86 5.08 4.51 13.0 6.863
November 2.94 3.01 3.42 9.24 4.653
December 0.925 1.86 2.17 4.00 2.239
é; f/rz)ge 7.99 14.3 14.7 6.88 10.97

1. (Environment Canada 2005b).

2. m?/s represents flow rates in cubic metres per second.

Summary of flow data collected in representative years at Sloan River is provided in

Table 5.
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TABLE 5. SUMMARY OF FLOW DATA FROM SLOAN RIVER HYDROMETRIC STATION IN REPRESENTATIVE

YEARS*

Flow Data (m?3/s) 1978 1982 1986 1990 Average
givfcrﬁffgyomhly 7.99 143 14.7 6.88 10.97
Total Annual Discharge |  2,926.601 5,233.867 5,364.922 2,521.139 4,011.632
Maximum Daily 48.4 (June 24) | 107 (June 21) | 113 (June 15) | 31.8 (June 30) 75.05
Minimum Daily 0.000! 0.0002 0.0003 0.000* 0.000

* (Environment Canada 2005b).

1. Ice conditions from March 5 to April 25 reduced flow entirely.
2. Ice conditions from April 16 to May 17 reduced flow entirely.

3. Ice conditions from January 31 to April 18 reduced flow entirely.
4.

Ice conditions from March 10 to May 26 reduced flow entirely.

6.3 WATER QUALITY

Documented water quality data within the study area has been limited. Johnson
(1975a) conducted baseline water chemistry sampling between 1963 - 1964
throughout Great Bear Lake and its tributary streams, including Dease River, and an
unnamed stream draining into Hornby Bay. In addition, water quality sampling has
occurred immediately south of the study area at Port Radium (Echo Bay) in 2001,
2003, and 2004.

Great Bear Lake is considered a pristine extreme oligotrophic’ lake that is similar in
physical characteristics to lakes of the arctic islands than those of the mainland
(Johnson 1975b). Water within Great Bear Lake is clear with a maximum-recorded
Secchi depth (depth of transparency) of 30 m (MacDonald e a/. 2004).

According to Johnson (1975a), water quality in Great Bear Lake remained generally
uniform throughout the entire waterbody during all seasons, irrespective of water
depth and location, except for conductivity and pH, which naturally change with
season and water depth. Total dissolved solids, nutrient levels, and dissolved
oxygen parameters were described.

Total dissolved solid concentrations in Great Bear Lake were low but considered
average for Arctic lakes, except three parameters magnesium, sodium, and
potassium were recorded above and/or below average concentrations. Great Beatr

7 Oligotrophic is a term to describe lakes that have clear water, rich in oxygen, limited nutrients, and low

productivity.

=
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Lake had a higher magnesium concentration and lower sodium and potassium
concentrations than average (Johnson 1975a).

Nutrient levels in Great Bear Lake were considered naturally low since the
surrounding Precambrian rock has few nutrients, the Lake receives little runoff, and
the drainage basin is small compared to the Lake itself (Johnson 1975a). In
addition, the oxygen content of Great Bear Lake was considered supersaturated
(105 — 110% saturation) at the surface and declined slightly to approximately 100%
saturation at the deepest depths (400 m) (Johnson 1975a). This level of saturation at
all depths indicated a low level of biological activity (Johnson 1975a).

Dease River drains an area characterized by highly insoluble, undivided, sedimentary
rock that is approximately 3000 km®. As a result of the insoluble sedimentary rock,
dissolved solids, alkalinity, water hardness, and ion concentrations were naturally
lower than compared to Great Bear Lake (MacDonald ez o/ 2004). Water quality at
Dease River was considered pristine.

More recent water quality sampling has occurred immediately south of the study
area at Port Radium (also referred to as Echo Bay) by Environment Canada and
Déline First Nation (2001, 2003, and 2004). Port Radium is located adjacent to the
southern limit of the study area. Results from this water quality sampling program
indicated Port Radium has impacted the quality of water surrounding the Port
Radium site as well as portions of Great Bear Lake immediately adjacent to the mine
(Environment Canada and Déline First Nation 2005). Water samples taken
immediately south of the study area near the mine site (Murphy’s Bay North) show
that aluminium, lead, and zinc exceeded Canadian Council of Ministers of the
Environment (CCME) guidelines for the protection of aquatic life. However, Great
Bear Lake is thought to have naturally high background levels of lead (Environment
Canada and Déline First Nation 2005). However, water samples taken further
offshore from the mine site revealed the quality of water in the majority of Great
Bear Lake has not been impacted from Port Radium (Environment Canada and
Déline First Nation 2005), and Environment Canada and Déline First Nation (2005)
indicated that Great Bear Lake water quality is good.

RENEWABLE RESOURCE USE AND OPPORTUNITIES
Traditional Use

Travel Corridors

It has been documented that the Dease River had been an important river for arctic
travel for early European explorers and Copper Inuit (Sahtu Heritage Places and
Sites Joint Working Group 2000). Great Bear Lake to Coppermine River, and
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eventually to the Arctic coast was travelled via the Dease River (Sahtu Heritage
Places and Sites Joint Working Group 2000).

All major rivers and streams, as well as Great Bear Lake within the study area were
utilized as travel corridors (Auld and Kershaw 2005) during hunting, fishing,
trapping, and plant harvesting events throughout the year. Traditional culture of
local Sahtu Dene and Métis, Copper Inuit, and Tlicho moved across the land
following food availability. Easy access to key hunting and fishing areas would have
been, and still are, important.

Potable Water

Although there are no communities present within the study area, it is assumed local
cabins and lodges utilize water from Great Bear Lake as potable water. In addition,
rivers, streams, and lakes would have been historically used for drinking water.
Current potable water requirements are largely negligible since the number of users
is considered minimal. Local cabins and lodges occupying the study area are utilized
on a seasonal basis, predominately in the summer and fall.

Water quality is assumed to have remained the same in Dease River and the adjacent
portion of Great Bear Lake since the 1963 — 1964 sampling program, and continues
to meet Canadian Council of Ministers of the Environment (CCME) guidelines for
drinking water. Water samples collected from 2001, 2003, and 2004 revealed the
quality of water further off-shore of Port Radium had not been impacted from
mining operations (Environment Canada and Déline First Nation 2005), and
therefore water quality in the southern portion of the study area is considered good.
Water quality sampling from Port Radium in 2001, 2003, and 2004 compared water
parameters to the CCME guidelines for aquatic life, which are typically more
stringent than CCME guidelines for drinking water, particularly for aluminium, lead,
and zinc.

The Mackenzie River Basin Board (2004) estimated residents within the Mackenzie
River Basin® use approximately 450 — 500 litres of water a day. It is assumed the
amount of water drawn from the study area for use in fishing lodges is similar to
residents along the Mackenzie River. The amount of water available in the study
area for drinking is more than adequate to supply the needs of existing and future
developments.

8 The Mackenzie River Basin is made up of six different sub-basins including the Athabasca, Peace, Liard, Peel,

Great Slave, and Mackenzie-Great Bear.
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Non-Traditional Use

Hydroelectric Power

Flowing water creates an energy that can be captured and turned into electricity.
Hydroelectric power has already been developed or proposed within the NWT,
including Bluefish, Taltson, and Great Bear River (Cambridge Strategies Inc. 2004).
The NWT Energy Strategy (RWED 2003b) indicated the NWT has a vast renewable
hydroelectric potential, and has plans to assist the acceleration of renewable energy
use. In particularly, the NWT Energy Strategy outlined programs to evaluate and
develop small and mini-hydro developments for small communities and isolated
residences. Small hydro developments are defined as projects that produce several
kilowatts (kW) to 100 mega watts (MW) of electricity for a small community, and
mini-hydro developments produce less than 1 mega watt (MW) of power to supply
a single residence, or could be used as a backup to diesel powered. Large
hydropower developments also have the potential to be linked with grids from
southern Canada, where power can be exported out of the NWT for a significant
economic benefit.

The hydroelectric potential in the study area is relatively uncertain since little
information is known in the study area. Power potential is a function of the amount
of water flowing through a portion of a stream or river and the hydraulic head” of
that river or stream portion. However, the hydroelectric potential of Sloan River
(the largest river in the study area) can be estimated based on the hydrometric data
collected (Figure 5). Water flows in Sloan River have been averaged on a monthly
and annual basis and are provided in Tables 4 and 5.

A rough estimate of the hydroelectric potential of Sloan River can be calculated
using a simple formula, used by British Columbia (B.C.) Hydro (2006) by assuming
a 1 m head and using a hydroelectric constant from B.C. Hydro of 7.85.

Hydroelectric potential = average annual water flow (m’/second) x hydraulic head
(m) x 7.85

Hydroelectric potential = 10.97 (m’/s) x 1 (m) x 7.85
= 806.1 kilowatts (kW)

It is assumed Sloan River could supply 86.1 kW of power. Typically a 10 kW system
can provide enough power for a large home or lodge (United States Department of
Energy 2001). Therefore, based on this rough calculation, Sloan River could
potentially supply enough power for 8.6 lodges.

° Hydraulic head refers to the vertical change in elevation between upstream and downstream water levels.
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However, during the winter months flow rates decrease. In February, March, and
April, when flow rates are the lowest (0.744, 0.259, and 0.027 m’/s, respectively),
the hydroelectric power produced would not support even a single home. As a
result, mini-hydro developments would benefit occupants of cabins and lodges only
during summer months. Since mini-hydro developments could only be utilized on a
seasonal basis, a hydro development may not prove feasible due to the high
installation cost and limited number of users in the study area.

Industrial Use

Water is used in a number of industries, in particular agriculture, mineral extraction,
oil and gas exploration and development, and forestry products (Mackenzie River
Basin Board 2004). To date, a limited number of industrial programs have occurred
within the study area including drilling for precious and base metals. These drilling
programs occurred in the most southerly portion of the study area, near Port
Radium, as well as along the eastern study area boundary. No other information
exists about these programs; although, it is likely they utilized water within the study
area during the drilling stage. However, industrial developments at the study area
may be possible in the future. If industrial developments occur, water from the
study area may be used for potable water at camps, and or during operation.

DATA GAP ANALYSIS

Data Gaps in Traditional Knowledge

Although aboriginal people who occupied the study area would have considerable
knowledge on aquatic systems, none of this traditional knowledge has been
published. Aboriginal people would have required considerable knowledge of water
flows, temporal variations in water and ice, water and ice depths, and water quality
and quantity to travel and survive on the land.

Data Gaps in Scientific Literature

Hydrological knowledge of a particular area is paramount for water management
and planning. Some hydrology work has been completed in Great Bear Lake, Dease
River, and Sloan River; however, a significant amount of hydrological knowledge is
lacking from the study area, including hydrological data on the Dease and North
McTavish sub-basins, confirmation of water quality parameters (particularly for
potable water) in inland waters, the amount of potable water needed by users in the
study area, and a more accurate estimate of the hydro-electric potential of Sloan
River (the largest River in the study area).
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VEGETATION

INTRODUCTION

Flora of the study area display affinities towards all three ecozones: Taiga Plains,
Southern Arctic, and Taiga Shield West. These three ecozones differ in
environmental factors, including topography, soils, and climate. These differences
in environmental factors vary in their composition and complexity within each
ecoregion, and as a result, have lead to the development of diverse regional
vegetation communities.

Vegetation species present within the study area are considered at their
northernmost (boreal species) or southernmost limits (tundra species). Marshall ez
al. (1999) estimated the Grandin Plains ecoregion, which cover 57.5% of the study
area, is dominated by 55% tundra vegetation, 28% by transitional forests (areas with
less than 50% tree cover), and 17% by sparsely vegetated or barren land (areas with
less than 25% plant cover). Coniferous forests dominate the northern and southern
portions of the study area. Dominant plant communities within the study area are
described below, and mapped in Figure 0.

DESCRIPTION OF PLANT COMMUNITIES

The Centre for Land and Biological Resource Research (CLBRR) (1990), interpreted
plant communities within the study area using Advanced Very High Resolution
Radiometer (AVHRR) satellite imagery dated from 1988 — 1991. Likewise, the
Canadian Forest Service (2005) reviewed Landsat satellite imagery and mapped
vegetation communities in most of the study area. Although no published
vegetation data from ground-based vegetation surveys were available within the

study area, vegetation data were collected at Sahoyué and ?ehdacho on Great Bear
Lake from 2000 — 2002 (EBA 2005).

Descriptions of the plant communities present within the study area were
amalgamated from satellite imagery maps covering the study area, augmented from
field programs at Sahoyué and Pehdacho. In addition to identifying plant
communities, plant distributions and cover were identified within the study area
using data from vegetation communities with similar site conditions and satellite
reflectance at Sahoyué and ?ehdacho.

Plant communities and vegetation species documented at Sahoyié and ?ehdacho
were used to describe the study area since environmental conditions such as
weather, soil conditions, and permafrost are comparable, and satellite imagery
appear similar at Sahoyué, ?ehdacho, and the study area. It is assumed the plant
communities and vegetation species documented at Sahoyué and ?ehdacho are
similar to the study area. No known forest fires have occurred within the study
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area, therefore it is assumed mature plant communities exist throughout the study
area (Auld and Kershaw 2005).

Community Types

Based on CLBRR (1996) and Canadian Forest Service (2005) maps, three vegetation
communities dominate the study area: coniferous forest, tundra — high shrub, and
non- or sparsely vegetated (approximately 10% of the study area is not covered by
satellite data). Dominant plant communities present within the study area are
mapped in Figure 6.

Coniferous Forest

Coniferous forests are described as areas where coniferous trees cover over 75% of
the total basal area (CLBRR 1996). This general classification includes open, closed,
and sparsely coniferous habitats (Canadian Forest Service 2005). This community
type dominates 35% of the study area, including the northern shoreline of the
peninsula, as well as the northern and southern mainland portions (Canadian Forest
Service 2005). However, small inclusions of other habitat types, such as non- or
sparsely vegetated, tundra- shrub, and wetland communities, occur within
coniferous forest polygons (CLBRR 1996; Canadian Forest Service 2005) (Figure 0).

Coniferous forests on Sahoyué and ?ehdacho were located on a number of
topographic locations from ridge top to lower slope and alluvial flats (EBA 2005).
Site slope varied between 0 — 30%, while site aspect varied from northern to eastern
exposures (EBA 2005). The average moisture regime was typified by mesic to
subhydric conditions (EBA 2005), and soil drainage was considered good.

Tundra - Shrub

Tundra — shrub communities dominate higher elevation sites on the peninsula and
continue further east towards the Sahtu Settlement Area boundary (Beckel 1975;
CLBRR 1996; Canadian Forest Service 2005). Tundra — shrub communities
dominate approximately 42% of the study area; however, small pockets of
coniferous, wetland, and non- or sparsely vegetated habitats occur throughout the
area.

Tundra — shrub communities are characterized by an extensive low shrub stratum
containing no, or few trees. Tundra — shrub communities at Sahoyué and ?ehdacho
included a shrub stratum that was frequently typified by willow or birch, depending
on site conditions, and the herb stratum was more extensively developed than in
forested community types. The ground cover stratum at Sahoyaé and Pehdacho
was dominated by an herbaceous-moss composite (EBA 2005). On Sahoyué and
rehdacho these communities were situated on mid-slopes, raised beaches, and
alluvial areas, with slopes ranging in from 0% to 15% (EBA 2005). Site moisture
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regime ranged from xeric to mesic conditions depending on site location (EBA
2005).

Non- or Sparsely Vegetated

Non- or sparsely vegetated communities occupy an area along the south aspect of
the peninsula and continue east, north of Hornby Bay to the Sahtu Settlement Area
boundary (CLBRR 1996; Canadian Forest Service 2005). Within the study area,
there appear to be two classes of non- or sparsely vegetated communities based on
the satellite imagery: one community north of Hornby Bay to the Sahtu Settlement
Area is strongly dominated by exposed rock, with small inclusions of shrub and
herb type flora. The second non- or sparsely vegetated community is situated along
the southern shore of the peninsula, and is a complex of exposed rock with
wetlands, ponds, and shrub/ herb plants. The total non- or sparsely vegetated
community covers approximately 13% of the study area.

EBA (2005) recognized that some community types at Sahoyté and ?ehdacho were
misinterpreted using satellite imagery, in particular non- or sparsely vegetated
communities. Using only satellite imagery as a basis for land cover mapping,
herbaceous, graminoid, and lichen-dominated habitats appeared non- or sparsely
vegetated. Therefore, for this report, herbaceous, graminoid, and lichen-dominated
habitats are described under non- or sparsely vegetated community types.

Non- or sparsely vegetated community types on Sahoyié and ?Pehdacho were
located on ridge tops, alluvial deposits, and raised beaches (EBA 2005). Shale rock
substrate and other abiotic site conditions may dictate plant growth and distribution
within these communities (EBA 2005). On Sahoyté and ?ehdacho these
communities were situated on sites with south-southeast aspects or those with 0%
slope and xeric soil moisture conditions (EBA 2005).

Wetlands

In the study area, numerous wetlands are present as small inclusions within the three
dominant plant communities (coniferous, tundra — shrub, and non- or sparsely
vegetated). Wetlands can be further subdivided into treed wetlands, shrub wetlands,
and herb wetlands.

Treed wetlands described at Sahoyté and Pehdacho were elevated about 1 to 2 m
above the water table, and often contained surface water near the middle of the site
(EBA 2005). The moisture regime varied from subhygric to hydric depending on
site conditions, and soil drainage was considered poor (EBA 2005). On Sahoyué
and rehdacho this community was characterized by sparsely vegetated by white
spruce (less than 10% canopy cover) with a shrub-lichen or shrub-moss (Sphagnum)
understory.
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Shrub wetlands were located on Sahoyué and ?ehdacho on ridge tops with a slope
of 0 — 1% (EBA 2005). These areas contained water year round or for long periods
of time, causing the ground to be waterlogged. Shrubs, in particular dwarf birch and
willow species, dominate the community type. The moisture regime was considered
mesic to submesic (EBA 2005).

Graminoid wetlands occur sporadically across Sahoyiaé and ?ehdacho (EBA 2005).
A high water table with slow internal drainage characterizes these areas. Standing
water often dominated the depression areas, typically in the middle of the wetland.

Species Presence

Since the presence of a species in a given area varies based on numerous parameters
(soil type, soil moisture and nutrient regimes, and microclimate), it is difficult to
determine exact occurrences within the study area without field surveys. Published
literature detailing the occurrence of plant species within the study area are limited;
however, field surveys were completed at Sahoyiaé and Pehdacho. It is assumed
species occurring at these neighbouring peninsulas (Sahoyté and Pehdacho) also
occur within the study area. Vegetation species occurring or hypothetically
occurring at Sahoyué and ?ehdacho are provided in Appendix A.

The following description of species presence, distribution, and relative abundance
has been modified from Sahoyué and Pehdacho in context to satellite imagery of
Caribou Point.

Coniferous Forest

At Sahoyué and ?echdacho coniferous forest communities were dominated by a
white spruce canopy cover (EBA 2005). The composition of understory species at
Sahoyté and Pehdacho varied depending on specific site conditions; however, shrub
and herbaceous layers were present. Tall and low shrubs, in particular willow
species and dwarf birch were dominant on Sahoyté and ?ehdacho (EBA 2005).
Shrub species, such as Labrador tea, cinquefoil, soapberry, alder, rose, high bush
cranberry, bearberry, cranberry, crowberry, ground juniper, and bilberry occurred in
relatively lower cover classes (EBA 2005). Although the herbaceous layer was
limited, species such as Arnica, Achillea, Anenome, milk vetch, twin flower,
wintergreen, horsetail, scouring rush, and death camus were present (EBA 2005).
Ground cover at Sahoyiaé and ?ehdacho consisted of lichen-shrub and moss-shrub
(EBA 2005). Sites with more open canopies had a greater shrub cover and uniform
shrub height compared to closed canopy forests (EBA 2005).

Tundra - Shrub

On Sahoyté and ?ehdacho common herbaceous species included Achillea, Aster,
bearberry, cranberry, bilberry, crowberry, Indian paintbrush, fireweed, horsetail,
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sedges, and grass (EBA 2005). Ground cover included moss and or lichen
depending on site conditions (EBA 2005).

Non- or Sparsely Vegetated

In non- or sparsely vegetated communities, ground cover is the dominant feature,
dominated by lichen, herbs, or grass (by definition greater than 50% cover)
depending on specific site conditions. Trees and shrubs occurred in non- or
sparsely vegetated community types on Sahoydé and Pehdacho; however, they
occurred as widely spaced plants or in clumps (clumps of trees and shrubs no
greater than a few metres in diameter were documented) (EBA 2005). Species most
commonly found in this community type at Sahoyté and ?ehdacho include lichen,
dwarf birch, crowberry, Labrador tea, bilberry, prickly saxifrage, wormwood, milk
vetch, rose, cinquefoil, avens, sedges, grass, cottongrass, wintergreen, and false
asphodel (EBA 2005).

Wetlands

Treed wetlands at Sahoyié and Pehdacho were dominated by dwarf birch and
Labrador tea (EBA 2005). Other shrub species present in treed wetlands included
bearberry, crowberry, cinquefoil, and cranberry (EBA 2005). The herbaceous
stratum at Sahoyté and Pehdacho included cloudberry, dwarf-scouring rush,
cottongrass, sedge, and sweet coltsfoot (EBA 2005). On the edges of open water,
sedges, cottongrass, buckbean, and other emergent plants were documented.

Dwarf birch and willow dominated shrub-wetlands at Sahoyté and ?ehdacho, with
minor occurrences of cinquefoil (EBA 2005). Stunted trees are restricted in
distribution in shrub-wetlands. Other low shrubs documented in shrub-wetlands at
Sahoytié and Pehdacho included bearberry, cranberry, crowberry, cinquefoil,
Labrador tea, and bilberry (EBA 2005). Herbaceous cover was limited, and
included sedge, lichen, moss, grass, cloudberry, and chickweed (EBA 2005).

Graminoid wetlands typically included sedges at the edge of standing water,
followed by dwatf birch/willows, and treed forests. The dominant vegetation
feature in graminoid wetlands at Sahoyaé and ?ehdacho was sedges.

CONSERVATION STATUS OF PLANTS IN THE STUDY AREA

Although no known vegetation species within the study area are listed under the
Species At Risk Act (SARA'), six species, which have been documented on

10The Species at Risk Act (SARA) is a federal legislation to protect species at risk and their habitats in Canada.

The Act passed parliament in 2002 and has come into full force June 1, 2004. Through research reviews and

considering community and Aboriginal traditional knowledge, the Committee on the Status of Endangered
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rehdacho or surrounding areas have special conservation status (McJannet ef .
1995; EBA 2005). These six plant species, moonwort (Botrychium minganense, B.
simplex), Drummond thistle (Cirsium — drummondii), water-milfoil — (Myriophyllum
alterniflorum), northern mudwort (Limosella aquatica), and wood valetian (1 aleriana
dioica ssp. sylvatica), have special status since they are considered uncommon and
there are few documented occurrences within the NWT (EBA 2005). However,
these species are secure or abundant throughout the rest of their range in Canada.

Botrychinm minganense and B. simplex, were documented as occurring on ?ehdacho in
the past, as documented in McJannet e/ a/. (1995) and Porsild and Cody (1980).
These species occur in grassy meadows, and moist meadows, respectively. Both
species, Botrychium minganense and B. simplex, are considered globally secure and
abundant. However in the NW'T, Botrychium minganense is listed as May be at Risk
and B. simplex 1s considered Undetermined.

McJannet ez a/. (1995) and Porsild and Cody (1980) documented Cirsium drummondii
in the region between Déline and Pehdacho. This species commonly occurs in dry
meadows, and is ranked globally abundant and secure throughout its range.
However, in the NW'T, this species is considered Sensitive.

An aquatic species, Myriophyllum alterniflorum may have been collected during EBA’s
2000 field program at a pond on ?ehdacho (2005). Non-flowering parts limited
confirmation of the specimen. However, this species was collected from ?ehdacho
in McJannet et al. (1995) and Porsild and Cody (1980). M. alterniflorum is ranked as
globally abundant and demonstrably secure, however is considered May be at Risk
in the NWT.

Limosella aquatica was documented in along McTavish Bay by Porsild and Cody
(1980). This species occurs along pond margins in wet, muddy, or sandy substrate
(Porsild and Cody 1980) and is considered globally secure. However, in the NWT
Limosella aquatica is listed as May be at Risk.

McJannet ef al. (1995) and Porsild and Cody (1980) have collected VValeriana divica
ssp. ylvatica from Pehdacho in the past. This species typically occurs in the boreal
zone within fens and along lakeshores. This species is considered Sensitive in the
NWT, although, it is considered abundant and secure throughout its global range.

Wildlife in Canada (COSEWIC) identifies and assesses the biological status of a species and then recommends
a species status to SARA’s Government in Council, which they then can decide whether a species requires

protection under the Act.
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RENEWABLE RESOURCE USE AND OPPORTUNITIES

Traditional Use

Traditional use of vegetation and vegetative matter within the Sahtu Settlement Area
included subsistence, medicine, arts and crafts, and small-scale tree harvesting for
fuel wood and construction material. Limited information exists with regard to
plant and plant matter harvesting within the study area, however it is assumed the
Sahtu Dene and Métis, Copper Inuit, Tlicho, and early Europeans harvested plants
from the study area.

Although little information exists on plant use and harvest sites within the study
area, it is assumed plants were harvested, and continue to be harvested in the study
area on a regular basis, particularly around fishing, hunting, and trapping areas.

Subsistence

Many berry-producing plants, wild onion, and white birch sap were sought out to
eat. Several species of berry-producing plants, such as cranberry, blueberry,
cloudberry, crowberries, raspberry, and black and red current were eaten and or
used in food preservation (Johnson and Ruttan 1993; ENR (2004). Although no
berry picking sites have been mapped within the study area, these berry-producing
plants are present in numerous habitat types throughout the study area, including
coniferous, tundra — shrub, non- or sparsely vegetated, and wetlands.

Typically, good berry picking sites are passed down through generations (Patlee e al.
2005). Although, no information exists on berry harvesting sites within the study
area, it is assumed plants were harvested during hunting, fishing, and gathering
events in late summer and fall when berries were ripe. However, Patlee ¢z al. (2005)
indicated that trips were conducted specifically for berry harvesting. White birch
sap would have been sought out predominantly in the spring when the sap has the
highest flow. In addition, it is expected plants were harvested in areas close to
campsites and lodges.

Harvested berties were stored/preserved for consumption throughout the winter,
and were also given away to friends and family members (Parlee ez a/. 2005). Parlee
et al. (2005) documented women from a Gwich’in community, Fort McPherson,
harvest berries not only to eat, but also as a means of individual and family well
being, social connectivity, and spirituality.

Medicinal Use

A vast number of plant species occur in the study area, many of which are
considered to have medicinal properties, and continue to be used today. Since many
of the plant species are believed to have at least one medicinal property, only species
considered most important or common in the study area are documented below.
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For a complete list of plants containing medicinal properties, please see Appendix

A.

Simmons (1999) collected plant samples throughout the Sahtu Settlement Area and
consulted with a medicine person from Yellowknife to describe medicinal uses of
each of the plant species. During these consultations, the medicinal qualities and
preparation methods were documented for many of the plant species that occur in
the study area. According to this medicine person, the four most powerful
medicinal plants in the world include fireweed, sage, cedar, and sweet grass
(Simmons 1999); however, only fireweed and sweet grass potentially occur in the
study area.

Fireweed is not only used for medicine, but also for tobacco, which is offered to the
Creator prior to picking any plant (Simmons 1999). Traditional medicinal qualities
of fireweed include curing rashes, acne, eczema, boils, and tuberculosis (Simmons
1999). Traditional medicinal properties of sweet grass were not documented by
Simmons (1999), although, Johnson ef a/ (1995) indicated sweet grass was widely
used by many native groups to relieve coughs, bleeding, and vomiting.

Additional plant species occurring in the study area believed to have medicinal
properties includes white and black spruce, tamarack, and paper birch. Vegetative
parts of white and black spruce are used for a number of cures including, sore gums,
colds, throat and thyroid problems, fertility problems, asthma, pneumonia,
bronchitis, burns, infections, rashes, and vitamin supplements (Simmons 1999).
Tamarack was also used for diabetes and arthritis sufferers (Simmons 1999). The
wood and inner bark of paper birch was used for insomnia, kidney disease, skin
rashes, liver disease, and cancer (Simmons 1999).

Species of horsetail were boiled as a kidney medicine, or as a poultice or tea for
haemorrhages and skin problems, and a tea made from red bearberry was believed
to control shakiness (Simmons 1999).

No known medicinal plant harvesting sites have been documented within the study
area or adjacent regions.

Arts and Crafts

Use of plants for crafts and dyes were not documented in the available literature.
This does not necessarily indicate plants were not used for these purposes, but
rather documentation of traditional use of plants is limited. Traditionally, the Sahtu
Dene and Métis, Copper Inuit, and Tlicho, made tools and working crafts, for
example scrapers, bowls, baskets, snowshoes, canoes, paddles, and sleds with wood
and other plant materials. Arts and crafts are now produced and sold to tourists
including traditional birch bark baskets and snowshoes, as well as woodcarvings and
dream catchers.
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Plant species used for arts and crafts including white birch, willow, spruce (black
and white), and numerous grasses and flowering species that occur throughout the
study area.

It is assumed the Sahtu Dene and Métis, Copper Inuit, and Tlicho people
historically harvested plants at the study area for making tools and working crafts.
Based on the Sahtu Dene and Métis Trails Mapping Project that was documented
by Auld and Kershaw (2005), the residents of Déline are expected to be the primary
users of the study area, however residents of Tulita are also expected to use the
study area to a lesser extent.

Small-Scale Harvesting for Fuel Wood and Construction Material

Sahtu Dene and Métis, Copper Inuit, Tlicho, and early European explorers used
trees within the study area for a number of purposes (Sahtu Heritage Places and
Sites Joint Working Group 2000). Trees were cut and used to supply light and heat
for warmth and cooking. In addition, trees were de-limbed and utilized for
construction materials for a vast number of items, including tools, boats, and lodges.

The Department of Indian Affairs and Northern Development (DIAND) mapped
areas within the study area where trees were harvested for log timber and firewood.
These known harvesting areas are located within the coniferous forest habitat along
the shoreline of Caribou Point. No other additional timber harvesting sites are
known within the study area and adjacent properties. Refer to Figure 7 for the
location of known timber harvest areas.

It is assumed small-scale timber harvesting still occurs within the study area. Based
on the Sahtu Dene and Métis Trails Mapping Project that was documented by Auld
and Kershaw (2005), the residents of Déline are expected to be the primary users of
the study area, however residents of Tulita are also expected to use the study area to
a lesser extent.

Non-Traditional Use

Tourism

At present, sport fishing lodges are the main tourist facilities occurring in the study
area. Although these lodges advertise with focus on sport fishing potentials, they
also promote the natural beauty of the area. The unique assemblage of vegetation
communities from boreal forests, boreal transition, and arctic tundra within the
study area provide an interesting natural tourist attraction. In fact, Beckel (1975)
indicated there is a moderate tourism potential in the study area. However, it is
unknown if these lodges currently provide specific sightseeing vegetation tours.
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Site access is restricted to costly fly-in and boat access, which limits the number of
tourists to the study area. It is assumed the potential to increase tourism in the
study area based solely on viewing unique vegetation communities and plant species
is considered low due to the high transportation costs for tourists, and the high
costs to establish and maintain a new lodge.

However, vegetation sightseeing tours are considered more feasible if offered at
existing sport fishing lodges.

Commercial Forestry

In the NWT, forests are commercially harvested in the south (Liard River Valley,
Cameron Hills, and the Slave River Lowlands) where large stands of commercially
viable white spruce and aspen occur (RWED 2001). Commercial forestry practices
do not occur and have not historically occurred within the study area.

The Canadian Forest Inventory Committee (2001) indicated the majority of the
study area has less than 5% forest cover, except at the southern portion where the
wood volume is between 0 — 50 m’/ha. It is assumed the potential for a
commercial forestry industry within the study area is low due to the limited wood
volume, remoteness of the study area, lack of infrastructure (Ze. roads and mills),
and slow tree growth. Forest productivity in the north is naturally low due to slow
plant growth and frequent fire regimes.

Similarly, satellite imagery showing coniferous forests of varying canopy covers and
tree height cover approximately 35% of the study area confirm the Canadian Forest
Inventory maps. Beckel (1975) also reported a low forestry potential within the
study area.

Agriculture

Although the agricultural industry in the NWT is small, berry crops, egg production,
and community gardens are present in the southern NWT (RWED 2004). To date,
there have not been any agricultural developments in the study area. The potential
for agriculture practices within the study area is considered negligible (Beckel 1975)
due to poor soil development throughout the majority of the study area, continuous
permafrost, cool summer temperatures, and low annual precipitation. In addition to
poor biological conditions for agricultural development, it is also considered
impractical to develop agriculture in the study area for a number of reasons. For
instance, there is limited need for agricultural produce since the study area is only
occupied for a brief period of time every year, no permanent resident to manage an
agricultural practice in the study area, and agricultural development would limit the
available land for traditional hunting, trapping, and timber harvest.



7.5

751

7.5.2

8.0

8.1

1740174
May 2006
37

DATA GAP ANALYSIS

Data Gaps in Traditional Knowledge

Published information with regard to traditional vegetation knowledge within the
study area is limited. Several data gaps exist including, species presence,
distribution, use (including food, medicine, arts and crafts, and timber harvests), and
harvest locations.

Data Gaps in Scientific Literature

A number of ecological attributes can be inferred by knowing detailed vegetation
community and species compositions including wildlife habitat, wildlife occurrences,
soils, and climate. Although some vegetation information exists for the study area,
all information has been deduced from satellite imagery or field studies in
neighbouring areas (Sahoyiaé and ?ehdacho). Although vegetation communities
within the study area have been identified using satellite imagery, field confirmation
of these communities and species presence was not conducted. In addition, no rare
plant surveys have been completed.

FISH

INTRODUCTION

A total of 14 fish species are known to occur in Great Bear Lake, of these, Walleye
and Trout Perch appear to have a restricted range in Great Bear Lake, thus are not
expected within the study area (Scott and Crossman 1979) (Table 6). Fish
commonly use rivers, lakes, and streams for over-wintering, spawning, migrating,
and rearing. However, fish habitat varies with species, life history stage, and season.

Fish can be expected to occur in the lakes and rivers within the study area wherever
their life requirements are met. Some of these species are year-round residents
residing in the larger bodies of water (eg lakes), while some water bodies are used
only during migration and/or spawning. A bay located on the western tip of
Caribou Point, called Tawoya, has been documented as an important traditional
fishing area; however, no other information exists on the species captured, species
abundance, or fishing techniques used at this site.

Based on studies from Sahoyué and ?ehdacho, some of the larger streams at lower
elevations support seasonal fish movement, ze. Arctic Grayling migrating up stream
during the spring to spawn (EBA 2005). On Sahoydé and ?ehdacho the rivers and
ponds support migrating and/or resident populations of Arctic Grayling and
Ninespine Sticklebacks (EBA 2005). Similar low elevation rivers, streams, and
ponds within the study area are also expected to support spawning Arctic Grayling,
as well as resident populations of Arctic Grayling and Ninespine Stickleback.
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To carry out basic life processes, good fish habitat must provide food, reproductive
substrates (e.g. gravel and vegetation), protective cover and corridors to access
important habitats. Habitat features in an area may not provide all necessary
provisions, for example a good feeding area may not provide adequate spawning
habitat.

Small fish typically have a diet of small or microscopic organisms, such as algae, and
larger fish prey on larger organisms such as invertebrates and other fish. In
addition, fish species require different bottom substrates, flow velocities, water
depth, and water temperatures for successful spawning. Spawning habitat for
species present within the study area range from instream vegetation to gravel beds.

Fish species occurring or hypothetically occurring within the study area are listed in
Table 6.

TABLE 6. FISH SPECIES OCCURRING OR HYPOTHETICALLY OCCURRING WITHIN THE STUDY AREA!

Common Name

Scientific Name

Lake Whitefish Coregonus clupeaformis
Lake Cisco Coregonus artedsi
Round Whitefish Prosopinm cylindracenm

Arctic Grayling

Thymallus arcticus

Lake Trout

Salvelinus namaycush

Pond Smelt Hypomesus olidus
Northern Pike Esox lucius
Longnose Sucker Catostomus catostomus
Trout Perch? Percopsis omiscomaycus®
Burbot Lota lota
Ninespine Stickleback Pungitins pungitius

Fourhorn Sculpin

Myoxocephalus guadricornis

Slimy Sculpin

Cottus cognatus

Walleye*

Stizostedion vitreum vitrenms®

1 (Johnson 1975b; McPhail and Lindsey 1970; Stewart 1996; Page and Burr 1991; Scott and Crossman 1979; Stein et al. 1973).
2 Miller (1947) recorded a single Trout Perch in the stomach of a northern pike. Trout Perch have not been subsequently recorded in
Great Bear Lake and Johnson (1975b) maintained Trout Perch are unable to establish populations in Great Bear Lake.

3 Itis assumed environmental conditions, Ze. cooler water, prevent Walleye from occupying northern parts of Great Bear Lake (Johnson

1975b).

8.2 FISH HABITAT

Shoreline habitat, known as the littoral zone, is considered the area of greatest
biological production. Great Bear Lake has a total shoreline length of 2719 km, plus

¥
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an additional 824 km shoreline of islands (total shoreline length of 3543 km);
however, the shoreline drops off abruptly into the lake, limiting the extent of
functional littoral zone (Johnson 1975a).

Bottom substrates in water depths ranging between 3 — 20 m in Hornby Bay are
described as an extensive flat sandy area (Johnson 1975b). According to Johnson
(1975b), only these relatively shallow waters (less than 20 m depth) have a
considerable invertebrate population, in particular, the upper 5 m that are associated
with algae beds or Eguisetum species. However, invertebrate populations can be
found at a maximum depth of 100 m at relatively reduced densities and diversities
(Johnson 1975b). Only a single invertebrate species was recorded below 100 m in
Great Bear Lake (Johnson 1975b).

A deep basin exists off the shoreline at the southern portion of the study area that
has a depth of approximately 400 m and a flat bottom (Johnson 1975a). The
greatest depth that Lake Trout and Fourhorn Sculpin were collected from Great
Bear Lake was 400 m, and both species contained food items in their stomachs
(Johnson 1975a).

Inland fish habitat within the study area has not been documented. Although, fish
habitat in the Dease River has been described as a low summer flow with pools and
riffles (Johnson 1975a). Based on available hydrological information, the smaller
streams and rivers within the study area are expected to have low to no flow in late
summer and fall.

GENERAL SPECIES POPULATIONS

Great Bear Lake, an extreme oligotrophic lake, restricts species diversity and
productivity (Johnson 1975b). For example, Miller and Kennedy (1948) indicated
Lake Trout growth rates are very slow, compared to Lake Trout in southern lakes.
Miller (1947) characterizes the open waters of Great Bear Lake (excluding the bays)
as being non-productive, a virtual biological desert.

This low productivity was evident during experimental gill netting in 1984 in the
Dease and McTavish arms of Great Bear Lake. In Dease Arm, experimental gill
netting occurred in 1984. The 1984 netting surveys reported 0.98 fish (Lake Trout,
Lake Whitefish, Round Whitefish, Lake Cisco, and Arctic Grayling) per 100 m of
netting for 24 hours (Dunn and Roberge 1989). In 1984, experimental gill netting
was also conducted in McTavish Arm. In the McTavish Arm, 2.22 fish per 100 m
of netting for 24 hours was recorded (Dunn and Roberge 1989), 1.24 fish more than
in Dease Arm.

In addition, an experimental gillnetting program was conducted at a small lake along
the Sloan River, in 1977 (Stewart 1996). In this small lake, Lake Trout, Longnose
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Sucker, and Round Whitefish were captured (Stewart 1996). No other results were
available from this gillnetting program.

Species populations in inland waterbodies have not been documented.

VEC SPECIES ACCOUNTS

Lake Trout

According to Johnson (1975b), the youngest Lake Trout occupy the rocky
shorelines, in-flowing streams, and the periphery of the adult habitat in deeper
water. Five Lake Trout between 50 mm — 105 mm in length were recorded in an
unnamed stream entering Hornby Bay (Johnson 1975b), and Lake Trout between
the sizes 100 mm in length, and smaller, were captured along the shoreline (Johnson
1975b). Habitat utilised by intermediate sized Lake Trout is unknown in Great Bear
Lake since none were captured (Johnson 1975b).

By conducting a 9-year adult Lake Trout tag and capture program in Great Bear
Lake, Johnson (1975b) indicated Lake Trout have no general directional movement,
and all group sizes have some individuals that migrate and others that do not. Adult
Lake Trout typically exist in cooler waters, but will feed in warmer waters (Johnson
1975b). McPhail and Lindsey (1970) reported a Lake Trout at 467 m depth in Great
Bear Lake feeding on relict shrimp.

Lake Trout in Great Bear Lake mature approximately 10 — 16 years of age
(Yaremchuk 1986). Adults were recorded to spawn at depths between 5 — 13 m
from August 18 to September 4, typically over large boulders or gravel bottom
substrates (Johnson 1975b; Scott and Crossman 1979).

Johnson (1975b) also documented stomach contents of Lake Trout. The dominant
food items were Lake Cisco, followed by Fourhorn and Slimy Sculpin. Cannibalism
on smaller Lake Trout was recorded approximately 2.8% of the time (Johnson

1975b).

Lake Whitefish

Lake Whitefish are widely distributed in Great Bear Lake and occur within the study
area. Records of Lake Whitefish occurring below 20 m, the primary production
zone for benthic invertebrates, have been infrequent (Johnson 1975b). Lake
Whitefish were not recorded in areas exposed to open water, not even within
shallow depths (Johnson 1975b). It is estimated that less than 7% of Great Bear
Lake surface area is considered appropriate habitat for Lake Whitefish (Johnson
1975b). Johnson (1975b) recorded highest Lake Whitefish densities in warmer
water with sandy bottom substrates where favourite food items, such as Sphaeriid
clams and other molluscs occur in abundance.
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Adult Lake Whitefish move to shallow areas within the lake in October to spawn
Johnson 1975b). Important spawning areas are described as having hard, stony
bottom substrates with shallow water (less than 7.6 m depth) (Scott and Crossman
1979). Presumably the study area contains suitable habitat to meet Lake Whitefish
life requisites. The larger rivers, streams, and lakes within the study area likely
provide good rearing habitat for young Lake Whitefish, as well as, good spawning
and feeding habitat for adults.

Arctic Grayling

Arctic Grayling in Great Bear Lake occupy areas close to the rocky shoreline, and
near stream and river mouths, including the study area (McPhail and Lindsey 1970).
In Great Bear Lake, Arctic Grayling mature in their 5" summer, and by their 6"
summer, were reported to average 35.6 cm (fork length) (Johnson 1975b). Grayling
spawn from early May to mid-June in streams that have a gravel or rocky bottom
substrate. Arctic Grayling occur in most of the shallow bays and tributaries at some
time throughout the year, and likely occur in many of the ponds within the study
area. Based on studies from Sahoyué and rehdacho (EBA 2005), Arctic Grayling
migrate up many of the creeks in the spring to spawn. Stewart (1996) indicates
Arctic Grayling spawn in the Dease River system in May.

Good spawning habitat includes gravel — cobble bottom substrate, riffle habitat, and
water velocity less than 0.5 meters/second (Alberta Transportation 2001).
Spawning typically begins when ice is beginning to break up (April to June) and
water temperatures range from approximately 7 — 10 © (Scott and Crossman 1979).
Fry and juvenile Arctic Grayling require shallow pools, riffles, and commonly use
overhanging vegetation, logs, and boulders as cover.

CONSERVATION STATUS OF FISH IN THE STUDY AREA

No fish species of special conservation status occur within the study area.
However, the Fourhorn Sculpin has been classified by the Committee on the Status
of Endangered Wildlife in Canada (COSEWIC) as a species with insufficient data
(2003a), requiring further assessment prior to its introduction under the SARA. The
territorial government recognizes the Fourhorn Sculpin as Sensitive.

Little information exists on Fourhorn Sculpin populations and their limiting factors.
However, Fourhorn Sculpin are prone to abnormalities upon exposure to water
pollution, and have been used as an indicator species for aquatic health (COSEWIC
2003a). In addition, the distribution and evolution of Fourhorn Sculpin are of
special interest to post-glacial scientific studies (COSEWIC 2003a).
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RENEWABLE RESOURCE USE AND OPPORTUNITIES

The majority of fish currently harvested from Great Bear Lake are from residents of
Déline and visiting sport fisherman (Stewart 1996; Hickling pers. comm. 2000).
However, the Sahtu Dene and Métis, Copper Inuit, Tlicho, and early European
explorers would have harvested fish from the study area.

Traditional Use

Subsistence

Fish were harvested throughout the year for food using various fishing techniques.
Fishing methods varied from hook-and-line to stone/timber weits (Johnson 1975a).
According to Johnson (1975a), hook-and-line methods were used predominantly in
the spring, and weirs were constructed in small flow streams. Fishing during winter
months was accomplished by maintaining holes through the ice from the beginning
of freeze-up using wooden and horn tools (Johnson 1975a). Fishing nets, made
from knotted spruce or willow fibres or caribou and moose rawhide, were used
under the ice (Johnson 1975a).

Little information exists on traditional use areas; however, the Sahtu Dene and
Métis, Copper Inuit, Tlicho, and early European explorers fished throughout the
study area. One traditional fishing area, known as Tawoya, is located along a
sheltered bay at the western tip of the study area has been documented; however, no
other information is available on this site. Stewart (1996) indicated residents from
Déline harvest fish from Dease and McTavish Arms. Today, Déline residents are
the dominant users of the study area (Hickling pers. comm. 2000).

DIAND (1997 — 2001) have mapped areas within the study area where Déline
residents harvest Lake Trout and Whitefish in the winter. Known Lake Trout
harvesting areas occur in the study area, within Great Bear Lake and inland waters,
particularly at the western tip of Caribou Point peninsula (Sahtu Renewable
Resources Board 2002). Lake Whitefish are harvested predominantly at a single
location at the western tip of Caribou Point peninsula (Sahtu Renewable Resources
Board 2002). Figure 8 maps known fish harvest areas.

According to Hickling pers. comm. (2000), only a limited number of fish are
currently harvested by residents of Déline for subsistence reasons. Current fishing
methods used by residents include gill nets and angling (Hickling pers. comm. 2000).

Non-Traditional Use

Commercial Fishing

Miller (1947) conducted fish and water quality surveys throughout Great Bear Lake
to determine the possibilities for a commercial fishery on Great Bear Lake. Miller
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(1947) concluded Great Bear Lake is not suitable for a commercial fishery since
Great Bear Lake has a naturally low productivity and is remote.

No commercial fishery has operated on Great Bear Lake (Johnson 1975a; Ashley
1988). However, in 1982, the community of Déline (formerly known as Fort
Franklin) obtained a permit for a limited trial fishery in Keith Arm (DFO ez 4.
1985). From this limited trial, it was concluded that a commercial fishery was not
financially or economically viable (DFO ez a/. 1985). In addition, due to the nature
of Great Bear Lake, a fish hatchery is not considered a viable option.

Sport Fishing

In the 1960’s, four sport-fishing lodges were established in the McTavish Arm
(Yaremchuck 19806). By the late 1960’s two of these lodges relocated outside the
study area. Two fishing lodges and two fishing outposts (tent frame camps)
currently operate within the study area (Figure 8); Plummer’s Great Bear Lake
Lodge along the northern coast of the peninsula, Hornby Outpost on the southern
coast of the peninsula, Arctic Circle Lodge in Hornby Bay, and an unknown outpost
at the western tip of the peninsula (Auld and Kershaw 2005; Stewart 1996). Guests
of the sport fishing lodges fish the majority of the study area coastline (Stewart
1996). A map showing existing sport fishing lodges/outposts and the areas fished
by lodge guests is shown in Figure 8.

Plummer’s Great Bear Lake Lodge operates from July to August, and has capacity
for 50 guests (based on guest beds) (Stewart 1996). Guests of this lodge fish mainly
in Dease Arm, but also travel to the northern McTavish Arm (Stewart 1990).
Guests of the Arctic Circle Lodge fish in northern McTavish Arm, as well as at the
Hornby Bay outpost camp in Hornby Bay. A maximum of thirty-four guests can
stay at the Arctic Circle Lodge at any one time (Stewart 1990).

According to Auld and Kershaw (2005), fish resources in Great Bear Lake have the
potential to supply significant economic benefits to the local area. The Department
of Fisheries and Oceans assess total allowable harvest of Lake Trout from the sport
fishing industry annually. From this assessment, annual Lake Trout harvest limits
may be reduced or increased in relation to population densities and health.

The Department of Fisheries and Oceans (DFO) have completed intermittent creel
censuses from lodge guests since the early 1970%s. In 1988, DFO recommended
lodge guests harvest 2,000 (maximum) Lake Trout from Dease Arm annually, since
Lake Trout populations were said to be in decline (Stewart 1996). At this same
time, DFO set a harvest limit of 1,500 (maximum) Lake Trout by lodge guests
fishing from the northern portion of McTavish Arm due to population declines
(Stewart 1996).
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It is expected only about 50 non-residents harvest fish from Great Bear Lake a year
without employing existing sport fishing lodges (Hickling pers. comm. 2000).

The potential for additional fishing lodges to operate within the study area is
expected to be low, however there is a potential for existing fishing lodges to
increase the number of guests a year (Hickling pers. comm. 20006).

8.7 DATA GAP ANALYSIS

8.7.1  Data Gaps in Traditional Knowledge

Besides the location of a few traditional fish harvesting areas in the study area (refer
to Figure 8), no other information with regard to fish presence and important fish
habitats, and additional fishing areas was available.

8.7.2  Data Gaps in Scientific Literature

Species presence, abundance, distribution, and important habitats within the study
area have been determined from fish surveys from Great Bear Lake, Dease River,
and an unnamed lake within the Sloan River sub-watershed from the 1940’s, 1960’s,
1970’s and mid 1980’s. Current information is limited to creel censuses of sport
fishing harvests and experimental harvests that are limited to sport species (e.g. Lake
Trout).

9.0 WILDLIFE

9.1 INTRODUCTION

The determination of wildlife species present in the study area is based on published
literature, interviews with wildlife researchers who have worked, or who are working
in the study area, and field surveys completed at neighbouring Sahoyié and
rehdacho.  Species lists generated for mammals and birds occurring or
hypothetically occurring at Sahoyié and Pehdacho are provided in Appendix B. In
addition, wildlife species are organized based on habitat types at Sahoydé and
rehdacho are provided in Appendix C. Species listed as occurring or hypothetically
occurring at Sahoyué and Pehdacho are assumed to occur within the study area since
these areas share similar wildlife habitats.

As indicated at Sahoyué and Pehdacho (EBA 2005), most wildlife and wildlife sign
was documented between a restricted band of topographic contours starting at the
waterline and progressing up hill to approximately 100 m above the water. There
was low wildlife representation on top of Sahoyué and rehdacho, which was
attributed to harsh environmental conditions and the lack of structural habitat
diversity, for both terrestrial and aquatic habitat (EBA 2005). It is assumed wildlife
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distribution within the study area are similar to Sahoyaé and Pehdacho, and that
most wildlife and wildlife sign would be observed along the lower slopes of Caribou
Point.

Ungulates

Moose, barren-ground and boreal woodland caribou currently occupy the study area
during various parts of the year. However, contemporary studies have documented
a significant population increase and range expansion of muskox to the north of the
study area. Future occupation of the study area by muskox is anticipated based on
past and present range expansion.

Moose

Moose occur throughout the boreal-forested zone of the Northwest Territories,
including the study area. They occupy the study area at low densities throughout
the year, including during calving (Auld and Kershaw 2005). Moose and moose sign
were recorded at Sahoydé and rehdacho in all habitat types occurring in our study
area including coniferous forest, tundra - shrub, non- or sparsely vegetated, and
wetlands (EBA 2005).

Moose are primarily browsers and require abundant food supplies close to security
cover. High quality browse is considered to consist of shrubs; and, therefore
conifer-dominated landscapes along the shoreline of the peninsula and the northern
and southern portions of the study area are considered sub-optimal moose habitat.
Riparian willow communities that have high shrub cover appear to be a major factor
determining moose distribution and are used throughout the year. These riparian
willow communities typically occur along seepage areas, streams, rivers, and
wetlands as small inclusions within larger vegetation communities. Habitat types
within the study area, mapped by CLBRR (1996) such as: tundra — high shrub and
wet meadow / bog provide good moose habitat. Moose are assumed to utilize the
entire study area throughout the year (Figure 9). Traditional knowledge indicates
important summer habitat is characterized by areas where there are lots of willow
and birch trees, particularly areas near rivers, streams, lakes, and wetlands (Johnson
and Ruttan 1993).

Use of aquatic habitats may occur during all non-winter months, but generally peaks
during late June to early August, when plant nutrition and digestibility are highest
(Peck 1998) and moose can seck relief from insect harassment (Johnson and Ruttan
1993). However, moose move to spruce — willow forest areas prior to breeding
season in September and October (Johnson and Ruttan 1993).

Rutting season begins in mid-September and ends approximately late October or
early November (Johnson and Ruttan 1993). Bull moose in search of females are
said to prefer hard ground during rutting season (Johnson and Ruttan 1993). By
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winter, moose are not restricted to one area, but travel without staying in one place
for too long (Johnson and Ruttan 1993). However, moose prefer areas with higher
willow concentrations, such as islands, and mature spruce forests where the snow is
soft and does not impede travel (Johnson and Ruttan 1993).

Mid-May to the first part of June, calves are born near water, in particular wet
ravines along big rivers that provide thick bushes and big trees, and muskeg areas
(Johnson and Ruttan 1993). Typically a single calf is born; although, twins are
known to occur (Johnson and Ruttan 1993). Once the calves are strong, the cow
and calf move to high lands (Johnson and Ruttan 1993).

Barren-ground Caribou

The Bluenose-East caribou herd occurs in the study area at various times of the
year. Based on the most current summer survey data (2005), the Bluenose-East
population has declined from an estimated 104,000 in 2000 to approximately 66,500
in 2005 (ENR 2006c¢).

Annual movements of the Bluenose-East herd cover boreal forest, transition zone,
and tundra habitats. Based on satellite-collared cows within the Bluenose-East herd,
annual and seasonal ranges have been defined. The Bluenose-East caribou herd’s
annual range includes the region east of Kugluktuk, south to Great Bear Lake and
Déline. Pregnant cows and some yearlings arrive on the calving grounds east of
Kugluktuk any time from late April to the first week of June. Traditional knowledge
of barren-ground caribou reproduction indicates females typically give birth to one
calf, usually in late May or eatly June on the tundra (Johnson and Ruttan 1993). By
mid-summer (mid-July to early August), the herd moves south towards Great Bear
Lake and onto the study area. At this time, caribou occupy the study area at varying
densities; however, the main concentration of caribou lies immediately to the
northeast of the study area.

Insect harassment is a primary factor governing the use of habitats, forcing caribou
to seek insect relief habitats. Areas within the study area that would provide relief
from insect harassment are the high altitude rock outcrops. Farly August to late
October, the caribou herd gathers (particularly during rutting season) and occupies
the study area in relatively high densities. By November, the herd travels southeast
around Great Bear Lake and disperses across the southern shoreline of Great Bear
Lake. However, a few caribou may still occupy the study area during this time,
although, the main assemblage occurs near Déline and Tulita. The majority of the
herd overwinters in this area, although a few individuals will remain within the study
area and further east towards the Nunavut border (Nagy ez a/. 2005). Some caribou
are known to over-winter on the tundra when there is little snow (Johnson and
Ruttan 1993). Caribou travelling to the calving grounds during the spring migration
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take advantage of the frozen ice surface of Great Bear Lake, and many caribou pass
through the study area while travelling to the coast.

A resident of Déline, George Kodakin, indicated to Johnson and Ruttan (1993) a
caribou herd migrates to Caribou Point in July and August and remains there
typically until October (rutting season), then the herd separates into two groups.
One group migrates north to Colville Lake, and the other travels south to the
Johnny Hoe River area (Johnson and Ruttan 1993). Migrating caribou are thought
to feed predominantly in the night (Johnson and Ruttan 1993). Spring migration is
said to begin in early April, but most of the herd migrates in May (Johnson and
Ruttan 1993). Weather such as mild winters, snow depth, un-seasonal weather
conditions such as freeze/thaw cycles, and snow crusting affect caribou migrations,
numbers and distribution (Johnson and Ruttan 1993). Figure 10 depicts the
distribution of barren-ground caribou within the study area.

In 1966, Kelsall and Hawley (1966) conducted winter barren-ground caribou
surveys within the forested zones in the study area. They indicated caribou typically
occur in the study area during winter months (although distribution varies with
year), and recorded between 500 to 11,000 caribou within the study area at any
given time since 1948. In 19606, density estimates of 13,700 individuals along the
peninsula shoreline (predominantly within the coniferous forest and non- or
sparsely vegetated habitats) were reported (Kelsall and Hawley 1966). Besides the
collared caribou and Kelsall and Hawley’s (1966) surveys, no other caribou surveys
have been completed specifically within the study area.

Barren-ground caribou are highly adaptable and utilize a wide range of foods and
habitats across their annual range. Habitat selection is affected by food availability
and factors such as snow, ice, wind, insects, and wolf predation. In winter, caribou
avoid low-lying areas full of deep wind-packed snow, and instead select more upland
areas (Carruthers ez al. 1986; Kelsall 1968).

Winter is a critical period for caribou populations. Lichens are an important source
of food for caribou all year (Kelsall 1968), but especially in winter. The best winter
foraging habitats within the study area includes the tundra — shrub and non- or
sparsely vegetated communities and areas near large ice surfaces to avoid predators.
In spring, caribou feed on new plant growth and protein-rich plants, particularly
along low-lying lakeshores and wetlands. In summer, they are opportunistic and eat
a wide variety of foods including grasses, forbs, sedges and the leaves and branches
of willow and scrub birch. In the fall, lichens, leaves of shrubs, vascular plants and
mushrooms are eaten.

Barren-ground caribou or caribou sign was recorded during field surveys at Sahoyué
and rehdacho from 2000 to 2002 (EBA 2005). During these field programs, barren-
ground caribou observations were recorded at non- or sparsely vegetated habitats
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and lakeshore / beach habitats (EBA 2005). In addition, caribou sign was
documented in wetland, mixed forest, and shrub habitats (EBA 2005).

Boreal Woodland Caribou

Boreal woodland caribou, formerly known as woodland caribou, are divided into
two ecotypes in the NWT: the boreal population and the northern mountain
population. These caribou have different habitat requirements, but are otherwise
the same species. Typical boreal woodland caribou habitat within the study area is
comprised of coniferous forest communities. Boreal woodland caribou habitat and
range within the study area overlaps with that of the barren-ground caribou
(Johnson and Ruttan 1993; ENR 2006a). This is supported by traditional
knowledge of boreal woodland caribou observations within the study area. Figure
11 shows boreal woodland caribou distribution within the study area.

Boreal woodland caribou, as described by traditional knowledge, are considered
smart, secretive, strong, and form small groups (Johnson and Ruttan 1993; ENR
2006a). As opposed to barren-ground caribou that use frozen lakes for security
when disturbed, boreal woodland caribou typically seek forested cover (ENR
20006a).

Unlike barren-ground caribou, boreal woodland caribou do not complete long
distant migrations. Boreal woodland caribou occupy mature or old growth
coniferous forest habitat associated with bogs, lakes, and rivers that offer high
concentrations of ground and tree lichens. In winter, boreal woodland caribou tend
to favour uplands, bogs, and south facing slopes where the snow is not too deep. In
summet, they prefer areas such as forest edges, marshes, and meadows that provide
fresh green flowering plants, sedges, horsetails, and grasses.

Traditional knowledge indicates boreal woodland caribou breed in September and
calf in May (a month earlier than barren-ground caribou) (Johnson and Ruttan 1993)

From 2000 to 2002, EBA (2005) completed field surveys at Sahoyué and ?ehdacho.
During this time, boreal woodland caribou sign was documented in spruce and
shrub habitats, and caribou sign was documented in wetland habitats (EBA 2005).

Muskox

Muskoxen once ranged throughout the northern tundra and as far south as Dease
River within the study area; however, by the 20" century, historical population levels
were reduced from commercial hunting pressures (Macdonald 2004; Kelsall ez a/.
1971). After federal protection in 1917, muskox numbers have been rebounding
(Macdonald 2004). In 1971, Kelsall e a/. (1971) reported an increase in muskox
numbers (reported approximately 425 individuals north of Great Bear Lake) and
subsequent range expansion. As muskox abundance increased, herds reclaimed
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much of their historical range by 1971, except at Dease River and towards Dismal
Lakes (Kelsall e 2/ 1971). Kelsall ez al. (1971) predicted muskox expansion into the
remaining historical range.

Successive aerial muskox surveys continued to monitor population levels north of
Great Bear Lake in 1983, 1987, 1988, and 1997. Aerial surveys in 1987 and 1998
west of the study area, reported approximately 20 individuals northwest of
Bebenesee Lake (approximately 70 km north of the study area) in 1987, and
approximately 70 individuals in a similar location in 1998 (Gunn 1995). Veitch
(1997) surveyed the area in 1997 and no muskoxen were recorded, however the
survey indicated further range expansion. The most current muskox population
estimate within the Sahtu Settlement Area reported 1,457 * 448 adults (Veitch
1997). To date, there are no published sightings of muskoxen within the study area,
except at the most extreme northeastern corner (Fournier and Gunn 1998).
However, Hickling pers. comm. (20006) indicated that muskoxen do occur within the
study area.

Compared to caribou, muskoxen are relatively sedentary, with daily movements
typically less than 10 km a day (Lent 1988). Muskox summer and winter diets vary
in composition of grasses, sedges, willows, forbs, Labrador tea, crowberry, and
scrub birch, based on availability (Lent 1988). Muskoxen are not as apt to dig in
snow as caribou, and prefer wind swept hills and cliffs, and areas where vegetation
supports snow cover (this provides an air space below and easier access to
vegetative matter) as winter forage areas (Lent 1988).

Muskox numbers and range have been reported to fluctuate as a result of climatic
changes, in particular in response to periods of unstable and unusually warm winter
conditions (Lent 1988). However, as muskox populations and distributions
continue to increase and expand, it is anticipated that they will regain their full
historical range, which includes the tundra — shrub community along Dease River
(northeastern corner of the study area). Figure 12 depicts the distribution of
muskoxen within the study area.

Furbearers

In this report, the term furbearer applies to those mammalian species that have been
traditionally trapped or hunted for their fur. There are 16 furbearing animals that
are considered to occupy the study area based on research collected at Sahoyué and
rehdacho (Appendix B). Of these 16 furbearing species, species listed as a valued
ecosystem component or those most important for the local economy are further
discussed in this report. Refer to Section 9.3.1 for harvest data.

Furbearers are widely distributed across the study area, occupying most terrestrial
and aquatic habitat types throughout the boreal forest and tundra zones.
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Grizzly Bear

Grizzly bears occur throughout the study area and adjacent region (Figure 13).
They have large home ranges; in particular, 2 male’s range can extend over 2000 km®
while a female’s range is about half that size (RWED 2002). Grizzly bears were
equipped with satellite collars from 1996 to 1999. From these satellite data, it was
determined that a female grizzly occupied a home range that included the study area
(DIAND 2003). For four consecutive years, the movements of the female were
recorded. Of special interest, it appears she had made trips up to the coast where
the Bluenose-East caribou herd calve (DIAND 2003). The most active portion of
her home range was located approximately 20 km east of the study area (DIAND
2003). In addition, a male grizzly was satellite collared and tracked. In the four
years of data collection, it appears the male was more transient than the female.
Data collected on the male report visits to the study area and the Bluenose-East
caribou herd calving grounds. Figure 14 maps the home ranges of a collared male
and female grizzly within the study area.

Grizzly bear habitat use, outside the denning season, is complex and a function of
many factors including plant phenology and the availability of mammalian prey.
Grizzly bears are omnivorous. In spring they graze first on roots and then switch to
new grasses and sedges as they emerge, particularly in low lying and wetland areas.
During late summer and fall they feed primarily on berries. They also eat many
lemmings and ground squirrels, which they excavate from burrows, and are
opportunistic scavengers and predators, known to kill caribou, moose and muskox.

According to Hickling (pers. comm. 2000) grizzly bears are common in the study
area. Preferred denning areas include well-drained sites in spruce forests, heath
tundra, and eskers and stream banks (McLoughlin e# 2/ 1999) where appropriate soil
material is available. Hickling (pers. comm. 2006) indicated there is good grizzly
bear denning habitat within the study area.

Black Bear

Black bears are generally closely associated with treed habitats. In areas where
adequate escape cover exists, black bear habitat quality is primarily related to the
abundance of seasonally important food items. Black bear distribution and
abundance in an area is probably restricted to the relative abundance of grizzly bears
and wolves, and the scarcity of large diameter tree security cover. Black bears
require security from predators, which include grizzly bears, wolves, and other black
bears. Black bears occur at low densities within the study area (Auld and Kershaw
2005). Dense shrub communities along streams and rivers are also important
security cover and are used for bedding (Jonkel 1978). Based on available habitat
within the study area, it is assumed black bears would occur throughout the study
area and adjacent region. Auld and Kershaw (2005) indicate few black bears occur
in the study area. Figure 13 maps black bear distribution within the study area.
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Black bears are omnivores. In general, their diet is dominated in all seasons by
vegetation, but black bears will also scavenge and hunt. Following den emergence,
bears gravitate towards areas with eatrly-emerging vegetation such as wetlands
dominated by sedges, cottongrass, horsetails, grasses, and over-wintering berries,
such as bog cranberry. In addition to vegetation matter, winterkilled ungulate
carcasses can be important after spring emergence, but are usually scarce and may
not be predictably available to bears in the boreal forest.

In summer, bears consume a variety of species of grasses, sedges, horsetails, forbs,
ants, bees, and wasps (Hatler 1972; Pelton 2000). By fall, the nutritional quality of
many plants declines, but berries become ripe. Major berry-producing species
within the study area that are consumed by black bears include blueberry,
crowberry, bearberry, and cloudberry.

Preferred denning areas vary and can include natural cavities, such as in a hollow
under an upturned tree root, or excavated in the side of an esker, or stream bank.
Denning habitat may occur within the study area.

Black bears are assumed to occur throughout the study area (Figure 13). On
Sahoyté and ?ehdacho in 2000 — 2002, black bear sign was recorded in five habitat
types including spruce and mixed forest, shrub, non- or sparsely vegetated, and
riparian (EBA 2005).

Wolf

Wolves are expected to be present throughout all community types in the study area
(Figure 15). Wolf and/or wolf sign was documented in coniferous forests, tundra -
shrub, non- or sparsely vegetated, wetlands/aquatic, and lakeshore/beach habitats
on Sahoyié and rehdacho (EBA 2005). Wolves are prey dependant and,
consequently, are habitat generalists. They have a strong affinity for habitats
occupied by their prey such as moose and caribou. Although, hare, small rodents,
birds, beaver, muskrat, and vegetation matter are also eaten (ENR 2006a). Wolves
are expected to occur within the study area, most notably when caribou occupy the
area. Searing and Alliston (1979) identified the study area as a major winter range
for wolves when the caribou are present.

Wolves have very specific requirements for denning habitat and a den may be
reused in subsequent years (ENR 2000b). Preferred denning habitat includes
glaciofluvial material that can be found on eskers, river and stream banks, or other
glacial deposits (Mueller 1995; ENR 2006b). Hickling (pers. comm. 2006) indicated
there is good wolf denning habitat within the study area. Jacobson (1979) reported

a single occupied wolf den along the northern limit of the study area in the summer
of 1975.
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Within the Northwest Territories, the highest densities of wolves occur in areas
where barren-ground caribou winter (ENR 2006b). Auld and Kershaw (2005)
indicate few wolves are present throughout the study area. .

Wolverine

Wolverines range throughout most of northern and western Canada, including the
study area (Figure 15). Although little is known regarding their population size in
the NWT, it is believed a few wolverines occupy the study area (Auld and Kershaw
2005).

Wolverines lead a largely solitary lifestyle, and have large home ranges. Wolverines
typically live at low densities even under optimal conditions (Banci 1994).
Reproductive rates are low and sexual maturity is delayed, in comparison with other
carnivores, such as red foxes.

Wolverines are scavengers and predators of birds, small mammals, and caribou,
relying on a diversity of foods to offset the uncertainty of food availability in the
harsh northern environment. There appears to be a correlation between wolverine
numbers, ungulate populations, and the presence of more (successful) efficient
predators such as wolves (Van Zyll de Jong 1975).

The denning habitats of wolverines are poorly understood. Females show fidelity
towards maternal den sites, commonly digging snow dens, or utilizing dens in areas
of rocky slopes or deadfall (Bromley and Buckland 1995; ENR 2006b). Hickling
(pers. comm. 2006) reported good wolverine denning habitat in the study area.

During field surveys at Sahoytué and ?ehdacho, EBA (2005) reported wolverine sign
in mixed forest, and non- or sparsely vegetated habitats.

Red Fox and Arctic Fox

Red foxes range across Canada, including some of the Arctic islands. Large
numbers occur below the treeline of the NWT, including the study area (Figure 15).
Red foxes are considered common in the study area (Auld and Kershaw 2005). This
species occupies many diverse habitats, including all community types present in the
study area (coniferous, tundra — shrub, non- or sparsely vegetated, and wetland), and
prey on a number of food items. Red fox sign was documented in tundra - shrub,
and non- or sparsely vegetated habitats on Sahoydé and ?ehdacho (EBA 2005).
Dominant food items of red foxes include mice, muskrats, squirrels, hare, grouse,
insects, eggs, vegetative matter, and carrion (ENR 2006b).

Arctic fox inhabit tundra habitats north of the treeline; however, they may occupy
forested areas when prey populations on the tundra are low (ENR 2006b). Arctic
fox occur throughout the study area and are considered common (Auld and
Kershaw 2005). Dominant prey items include voles, lemmings, hare, ground
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squirrels, ptarmigan, eggs, and carrion. Arctic foxes are known to cache extra food
during years of high prey populations (ENR 20006a).

Important denning habitat for both species (red and Arctic fox) include glaciofluvial
and glacial till material near rivers and lakes, or in elevated areas where permafrost is
not present at the surface (ENR 2006b). Both species typically re-use dens in
subsequent years. Based on the available information, denning habitat within the
study area is unknown.

Populations of red and Arctic fox are cyclic, and fluctuate on an 8 to 10 year cycle
following small mammal populations.

Marten, Mink and River Otter

Marten occur in the study area in late-successional coniferous forest stands,
especially those with complex woody debris understory and shrub and forb
vegetation to support prey populations, in particular voles (Allen 1984; Clark ef al.
1987). Traditional knowledge also documents red squirrel, carrion of moose and
caribou, fish, trapped animals (including other martens), eggs, berries, and roots are
also eaten (Johnson and Ruttan 1993). Traditional knowledge also reports food-
caching behaviour for winter. Martens cache food in dens, burrows, rocks, or
muskeg mounds for winter when snow is deep and soft, and or when its extremely
cold (Johnson and Ruttan 1993). Martens are considered common throughout the
study area (Figure 15) (Auld and Kershaw 2005).

Mink are present in the study area, particularly in forested wetlands and coniferous
and mixed forests adjacent to open water. Although mink can be found in
practically any habitat type, they are obligate riparian animals, never found far from
permanent streams, wetlands, or other surface water. Habitats associated with small
streams are preferred over habitats near large, broad rivers (Allen 1986). Mink
favour forested wetlands with abundant cover such as shrubs, fallen trees, and rocks
(Allen 1986). Habitats considered suitable for mink are common in the study area.
Mink prey upon small mammals such as voles and muskrats, amphibians, fish, birds
and bird eggs (Lariviere 1999)

River otters are aquatic mammals and occur in rivers, streams, lakes and wetlands
throughout the study area. Although they frequent lakes and ponds, they typically
live in marshes and along wooded rivers and streams that have sloughs and
backwater areas. Although there is little information with regard to habitat quality
in the study area for river otters, habitat with slow-moving water, which is preferred
by otters, does occur. Otters are opportunistic and will take foods that are most
available, in particular slow-swimming fish species.
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Beaver and Muskrat

Beaver and muskrat occur throughout the study area in slow-flowing streams, lakes,
rivers, and wetlands (Johnson and Ruttan 1993) (Figure 15). Narrow, slow moving
rivers and streams are preferred habitats, but traditional knowledge indicates faster
flowing rivers are also used (Johnson and Ruttan 1993). Beavers forage on leaves,
twigs, and bark of most terrestrial woody plant species, as well as herbaceous and
aquatic plants (Jenkins and Busher 1979). In the fall, mainly willow, birch, and
poplar are cut and stored near the lodge entrance for winter cache (Johnson and
Ruttan 1993).

Waterbodies with bottom substrates composed of mud and organic soils are most
favoured to build lodges and dams (Johnson and Ruttan 1993). However, beavers
occasionally inhabit sheltered bays on large lakes, wherever the shorelines and
bottom substrates are composed of rock, sand, gravel, and aquatic and terrestrial
plants (Johnson and Ruttan 1993). These sheltered bays must also protect the lodge
from large waves.

Traditional knowledge indicates permafrost at or close to the surface limit beaver
activity.  Typically beavers construct bank dens, runs, and dams above the
permafrost horizon if the overlying soil horizons are deep enough (Johnson and
Ruttan 1993). However, beavers will avoid areas where permafrost is too close to
the surface (Johnson and Ruttan 1993).

Traditional knowledge also indicates up to 14 beavers can over-winter in a single
lodge, depending on the age of juvenile dispersal (some say juveniles disperse from
parents’ territory at age 3, and other indicate juveniles leave at age 2), and the
number of kits born (Johnson and Ruttan 1993).

Like beavers, muskrats construct lodges, which are conical houses from vegetative
matter, and bank burrows. Site selection for a house or bank burrow is dependent
upon water depth, bottom substrate texture, aquatic vegetation (Willner ez /. 1980),
and permafrost.

Snowshoe and Arctic Hare

Hare populations (snowshoe and Arctic hare) oscillate every 9 to 10 years (Poole
1994; Best and Henry 1994). Carnivores such as the lynx, wolf, red fox, Arctic fox,
and mink prey upon hares; but, perhaps, the lynx is most closely tied to the hare and
its cyclic oscillations. The hare is one of the dominant herbivores and key prey
species within the study area. The snowshoe and Arctic hare occur throughout the
study area (Figure 15) and prefer deciduous, mixed wood, lowland black spruce-
tamarack forest, and tundra habitats.
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Birds

To date, no bird surveys have been completed in the study area. However, surveys
were completed at neighbouring Sahoyué and ?ehdacho between 2000 and 2002. By
extrapolating the data collected at neighbouring peninsulas, it is estimated 70
different bird species may occur in the study area throughout different times of the
year (EBA 2005). Field surveys at neighbouring areas recorded 85 bird species; 17
more than assumed from field guide range maps (EBA 2005). This is due to limited
published information on species’ distributions in the Great Bear Lake region. A
list of bird species occurring or hypothetically occurring at Sahoyié and ?ehdacho is
provided in Appendix B. Bird species documented as occurring or hypothetically
occurring at Sahoyué and ?ehdacho are expected within the study area since they
share similar habitats.

Bird species occurring or hypothetically occurring in the study area can be classified
into several groupings, which include waterfowl, raptors, shorebirds, upland nesting
birds, passerines, and woodpeckers. Of particular interest to this report, waterfowl,
raptors, and shorebirds are discussed in further detail, as well as grouse and
ptarmigan (upland nesting birds) due to the social, traditional, economic, and
biologic interest of these groups.

Waterfowl

The term “waterfow]” is used in a general sense; species are grouped together and
treated collectively. The term “waterfowl” is typically used to describe swans, geese,
ducks, loons, and grebes.

Ducks Unlimited Canada (2002) conducted aerial waterfowl surveys at Sahoyué in
2001. Theses surveys consisted of nine transects, three wetland complexes, and
various shorelines. Transects along the top of the peninsula resulted in minimal
waterfowl sightings; however, shoreline (particularly near stream confluence) and
wetland complex transects had higher waterfowl abundances (MacDonald and
Stewart 2002). The wetland complexes that supported greatest waterfowl densities
were located within spruce and poplar forests. Wetlands at the top of Sahoyué’s
peninsula were characteristically nutrient poor and had low primary productivity,
therefore are considered less important for waterfowl habitat (MacDonald and
Stewart 2002).

Similar habitat conditions and species’ distributions recorded at Sahoyué are
presumed to be in the study area. A total of 26 waterfowl species are assumed to
occur or hypothetically occur within the study area (refer to Appendix B).
Waterfowl occupy the study area in the spring, summer and fall when wetlands and
lakes host numerous breeding, staging, and moulting waterfowl. Some species
occupy the study area for brief periods of time during migration, while others
remain to breed and nest.
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The chronology of spring arrivals is presumed to be similar to that of southern
NWT (Bromley and Trauger ND). Presumably the arrival dates for each species
occurring in the study area parallel those in the southern NWT, but only marginally
delayed. Most species of waterfowl remain in the north as long as food and open
water are available.

In general, the majority of waterfowl exploit food resources found in shallow water
of lakes, ponds, marshes, sedge meadows and bogs. Shallow bays in Great Bear
Lake and inland lakes that contain emergent and submergent vegetation are
important feeding areas, as well as small inland wetlands. Aquatic vegetation
accounts for approximately three-quarters of waterfowl diets, with aquatic
invertebrates and minnows providing the balance (Lamoureux 1970). Figure 16
depicts the predicted distribution of waterfowl within the study area.

Raptors

The term, raptors, includes hawks, eagles, falcons, ospreys, and owls. To date, no
raptor surveys have been completed within the study area. As a result, raptor
species present within the study area is assumed to be similar to neighbouring
Sahoyté and ?ehdacho. A total of 19 raptor species occur or hypothetically occur at
Sahoyué and ?ehdacho, and therefore are assumed to occur within the study area
(Appendix B) (EBA 2005). Some of these species are summer residents while
others are transient migrants. Figure 17 depicts likely raptor distribution and
potential cliff nesting habitat within the study area.

Little is known about the population status of individual species occurring within
the study area. As in neighbouring areas, raptors can be locally common to
abundant on a seasonal basis. Some are migratory, appearing as early as mid-April
and departing in October, while others over-winter in the region.

It is difficult to generalize raptor ecology because the group, as a whole, is diverse.
Some species are diurnal (eg. Rough-legged Hawk) while others are nocturnal (eg.
owls); some nest in trees, while others nest on cliffs (eg gyrfalcons) and on the
ground; some begin egg-laying as early as March (eg owls) while others not until
May (e.g. Peregrine Falcons).

Prey abundance and availability of suitable nesting habitat govern occurrence and
breeding success of raptors (Campbell ¢z a/. 1990). All raptors are considered
predators, and some, such as the Bald Eagle, also scavenge. The primary prey for
northern raptors is small mammals, small birds, ducks, ptarmigan, and fish (Bromley
and Buckland 1995). Nest sites and food are the main resources that naturally limit
breeding populations of Peregrine Falcons (Bromley 1992) and likely other raptors.

Raptors exhibit nest site fidelity, returning to the same nest site each year. Nests are
p Y 8 y
typically large, some massive, and often made of sticks. Falcons do not construct



9.1.33

9.134

1740174
May 2006
57

nests with sticks, but simply scrape out an area on a ledge, called a scrape. Other
raptors construct or re-use nests in trees. Raptors are considered to breed
throughout the study area.

Searing and Alliston (1979) mapped areas that may have characteristics suitable for
important Peregrine Falcon nesting sites. High quality Peregrine Falcon nesting
habitat may exist in the southeast corner of the study area, including the southern
islands, based on map topography (Searing and Alliston 1979; Hickling pers. comm.
2000).

Shorebirds

Shorebird species distribution, abundance, and critical breeding areas within the
study area have not been documented. Assuming habitat quantity and quality at the
study area is similar to neighbouring Sahoyté and Pehdacho, an estimated 28
shorebird species are expected to occur within the study area at some time during
the year, either as summer residents or migrants (Appendix B). Figure 18 depicts
likely shorebird distribution within the study area. For this report, shorebirds
represent sandpipers, plovers, terns, gulls, and jaegers.

Different shorebird species occupy a number of habitat types from wetlands to
tundra. A number of species breed in microhabitats of the boreal forest such as
grasslands, meadows, marshes, dry uplands, sandy ridges, and along beaches and
shorelines of lakes. Shorebirds migrate to the study area, and further north, for the
purpose of breeding. The breeding grounds for some species include grasslands,
wetlands, and lakeshores in the boreal forest, while other species require tundra
habitat.

As a group, shorebirds are primarily insectivorous, feeding on aquatic and terrestrial
invertebrates, although some shorebirds also consume plant matter, eg, berries
(Sibley 2003). In addition, tern, gulls and jaegers have been grouped together with
shorebirds for this report; they are known to consume, in addition to invertebrates,
fish and young birds. In northern Canada, birds may move to feeding areas outside
their nesting territories to forage in small flocks. In general, shorebirds commonly
exploit food resources found in shallow waters along shorelines of lakes, rivers and
wetlands.

Grouse and Ptarmigan

Grouse and Ptarmigan are discussed specifically in this report since they are
regarded as the most important upland nesting birds used as food for aboriginal
peoples. According to data collected at neighbouring Sahoyaé and Pehdacho, four
species of Grouse and Ptarmigan occur or hypothetically occur in the study area
(Appendix B). Sahoyté and ?ehdacho are the closest areas where bird surveys have
been completed and are assumed to be the closest representation of habitat types
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within the study area. Spruce Grouse, Sharp-tailed Grouse, Willow Ptarmigan, and
Rock Ptarmigan are assumed to occur throughout the study area (Figure 19).

Each species of grouse and ptarmigan prefer different community types. Habitat
types preferred by these species include dense spruce forests, open grasslands,
shrublands, and tundra, where they feed on buds and leaves of deciduous and
coniferous trees and shrubs, insects, fruit, and seeds during summer months (Sibley
2003). In the winter, grouse and ptarmigan browse on twig buds, seeds and conifer
needles (Sibley 2003).

Amphibians

Four amphibian species (wood frog, boreal chorus frog, northern leopard frog, and
Canadian toad) are known to occur in the Northwest Territories, however
information on species distribution is limited. Wood Frogs have been documented
near the outflow of Great Bear Lake at the head of the Great Bear River and on
Sahoyté peninsula (Fournier ND; EBA 2005).

On Sahoyué, wood frog observations were recorded at the mouths of
streams/rivers leading to Great Bear Lake, along Great Bear Lake shoreline, and in
some of the inland waters (EBA 2005). Boreal chorus frogs have also been
documented along the Mackenzie River at the same latitude as Great Bear Lake
(Fournier ND). The remaining two frog species, northern leopard frog and
Canadian toad have only been documented in the southern NWT, south of Great
Slave Lake.

No published information exists on the occurrence and distribution of amphibian
species in the study area. No comprehensive surveys have been conducted;
however, Fournier (1997) reports wood frogs to be common in forested regions
from the Northwest Territories border to the Mackenzie Delta.

SPECIES WITH SPECIAL CONSERVATION STATUS

SARA is federal legislation intended to protect species at risk and their habitats in
Canada. The Act was passed in parliament in 2002 and received ascent on June 1,
2004. Through research reviews and considering community and aboriginal
traditional knowledge, COSEWIC identifies and assesses the biological status of a
species and recommends a species status to the Minister of the Environment and
the Canadian Endangered Species Conservation Council SARA’s Governor in

Council so the Council can decide whether a species requires protection under the
Act.

Once a species is listed under the Act, SARA prohibits the killing, harming,
harassing, or capture of an individual listed as extirpated, endangered, or threatened,
as well as prohibits the destruction or damage of the residence of a listed species.
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Six species occurring or potentially occurring in the study area have been ascribed,
or are currently being assessed for special conservation status by SARA, including
the Eskimo Cutlew, Peregrine Falcon anatum, boreal woodland caribou, Short-eared
Owl, grizzly bear, and wolverine. All of these species are currently protected under
SARA, except for the grizzly bear and wolverine, which have been assessed under
COSEWIC and awaiting review from SARA. Brief species accounts are provided as
follows in order of conservation status.

Eskimo Curlew

SARA lists the Eskimo Curlew as Endangered. By definition this species is facing
imminent extirpation or extinction. The historical breeding grounds of Eskimo
Curlews have been documented in the study area (RWED 2000). Figure 20 shows
the known historical breeding range of the Eskimo Curlew in the study area.

Although there have been no confirmed sightings of Eskimo Curlews since 1962 in
Texas, unconfirmed sightings in the NWT date back to July 7, 1992 in the southern
Keewatin region in southern Nunavut, and May of 1996 in Manitoba. Worldwide
population densities are unknown, but are estimated at less than 100 birds, if not
already extinct (RWED 2000).

Eskimo Curlews were once an abundant shorebird, but over harvesting in the late
19™ century significantly reduced their numbers. Historically, breeding grounds
occurred on the tundra and in the boreal transition habitats within the NWT that
were dominated by upland tundra dwarf shrubs and tundra meadows (Environment
Canada 2006), which may have included the study area.

Peregrine Falcon

SARA ascribes a Threatened status to Peregrine Falcon (anatum) populations in the
NWT. By definition this is a species likely to become endangered if limiting factors
are not reversed. Under the NWT government, Peregrine Falcons are considered
At Risk.

There are over 220 documented breeding pairs of Peregrine Falcons in northern
Canada (NWT, Yukon, Nunavut, northern Quebec) (Johnstone 1997). In the past,
the Department of Resources, Wildlife and Economic Development (RWED) (now
called Environment and Natural Resources (ENR) has conducted periodic
Peregrine surveys along the Mackenzie Valley and has documented 83 nests on a
linear 600 km transect along the Mackenzie River (Shank 1996). There has been an
increasing trend in Peregrine Falcon numbers since 1980 (Shank 1996; Johnstone
1997).

Historically, the use of agricultural pesticides, particularly organochlorides, was a
major threat to Peregrine Falcon populations. Currently, the small population size,
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human interference at nest sites, habitat alteration and habitat loss threaten
populations (SARA 2004a). Present threats are particularly limited in the NWT due
to the remoteness of the country (Shank 1996; Johnstone 1997).Figure 20 shows the
known distribution of the Peregrine Falcon in the study area.

Boreal Woodland Caribou

Boreal woodland caribou are listed as Threatened under SARA. By definition this is
a species likely to become endangered if limiting factors are not reversed. In the
NWT, boreal woodland caribou are considered Sensitive.

In Canada, boreal woodland caribou populations have been decreasing throughout
their range (SARA 2004b). The NWT boreal woodland caribou population is
estimated at 13,000 individuals (Kelsall 1984).

Caribou have a special significance to indigenous people of Canada for spiritual,
cultural, and subsistence reasons. Boreal woodland caribou are sensitive to human
activities, habitat alteration and destruction, predator and human hunting pressures,

and climate change (SARA 2004b).Figure 21 shows the known distribution of
boreal woodland caribou in the study area.

Short-eared Owl

SARA designates the Short-eared Owl as a species of Special Concern (based on
COSEWIC 1994 assessment), however a reassessment by COSEWIC is required. A
species listed as Special Concern may become threatened or endangered since its
habits make it vulnerable to human activities or natural events.

Short-eared Owl populations have declined throughout much of Canada; however,
population trends in northern Canada still need to be confirmed. Open habitats,
including marshes, prairies, and tundra, which Short-eared Owls prefer for nesting
and hunting, are threatened by urban expansion, human development and
operations (particularly agriculture), and wetland drainage (SARA 2004a). Although
these threats to Short-eared Owls are limited in the NWT, they occur on winter
ranges. Short-eared Owl habitat is present within the study area. TFigure 20 shows
the known distribution of Short-eared Owls in the study area.

Rusty Blackbird

After review and consultations, COSEWIC has listed Rusty Blackbirds as Special
Concern (as of April 2006), however SARA has not assessed Rusty Blackbirds to
date. After receiving COSEWIC’s assessment, the Governor in Council has nine
months to reach a decision as to whether or not the species should be added to the
wildlife species at risk list. In the NWT, Rusty Blackbirds are considered May be at
Risk.
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Rusty Blackbirds were listed as Special Concern since populations have experienced
ongoing declines and there is no evidence to suggest this declining trend will be
reversed.

Figure 20 shows the known distribution of the Rusty Blackbird in the study area.

Grizzly Bear

The northwestern population of grizzly bears are listed as a species of Special
Concern by COSEWIC (2002), however they are not protected under SARA.
SARA currently does not protect the northwestern population of grizzly bears
because further consultation with the Nunavut Wildlife Management Board is
required (Her Majesty the Queen in Right of Canada 2005). A decision as to the
protected status of the northwestern population of grizzly bears was expected after
consultations in 2005 (Her Majesty the Queen in Right of Canada 2005). The status
of these consultation proceedings is not known at this time. In the NWT grizzly
bears are considered Sensitive and may need special protection to prevent further
population declines. Figure 21 shows the known distribution of grizzly bears in the
study area.

Wolverine

COSEWIC (2003b) has ascribed a “Special Concern” status to the western
population of wolverine, however is not protected against prohibitions listed under
SARA (2006). SARA currently does not protect the western population of
wolverine since further consultation with the Nunavut Wildlife Management Board
is required (Her Majesty the Queen in Right of Canada 2005). A decision as to the
protected status of the western population of wolverine is expected after
consultations in 2005 (Her Majesty the Queen in Right of Canada 2005). To date,
there is no known indication of consultations and/or a final status of the western
population of wolverines. Wolverine is considered “Secure” by the NWT
government. Wolverine fur is valued by northerners and is commonly used for
parka trim. Wolverine densities in the NWT are unknown, but estimates suggest the
population is stable (ENR 2006d). Wolverine’s biological characteristics (e.g. low
reproductive rates and poor juvenile survival) and the need for large tracts of
undisturbed land make them sensitive indicators to environmental change (Mulders
1999a; Mulders 1999b).  Wolverines are vulnerable to habitat loss/alteration,
hunting and trapping pressures, human disturbances, and ungulate population levels
(Mulders 1999a; Mulders 1999b). Wolverine habitat is present within the study area.
Figure 21 shows the known distribution of wolverines in the study area.
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RENEWABLE RESOURCE USE AND OPPORTUNITIES

Diverse assemblages of wildlife species occur within the study area. All of these
species can be considered a renewable resource and can be used for subsistence,
economic, or aesthetic purposes. The traditional subsistence and economic use of
wildlife species has changed very little from days of traditional cultures and early fur
trade. Since subsistence and economic use of wildlife is a traditional way of life that
has continued through to a contemporary lifestyle, subsistence and fur trade use will
be discussed under Section 9.3.1 Traditional Use.

Traditional Use

The Sahtu Dene and Métis, Copper Inuit, Tlicho, and eatly European explorers
historically utilized the study area (Andrews pers. comm. 2006; Sahtu Heritage
Places and Sites Joint Working Group 2000). Today, it is believed residents of
Déline and non-resident aliens (people who live outside the NWT) are the primary
users of the study area (Andrews pers. comm. 2006; Hickling pers. comm. 20006).

Traditionally, the use of wildlife and wildlife parts were paramount in the survival of
people and their culture. Resources, such as moose, caribou, small mammals, and
waterfowl have sustained Sahtu Dene and Métis, Copper Inuit, and Tlicho ancestors
for thousands of years, and still do today.

Wildlife and wildlife parts were the source of food, tools, clothing, crafts, stories,
and legends, and were later used as trade goods and became the framework for the
local economy. Since a number of wildlife species or their parts (ze. fur, bones,
hide, sinew, stomach, etc.) were used for a number of purposes, only the most
common uses ot those documented in available literature are documented below.

Subsistence

Traditional cultures used all parts of the animal for food, tools, crafts, clothes, and
other survival materials. For example, caribou meat, blood, and stomach contents
provided an entirely balanced diet (Hall 1989). Moose and caribou antler, bone, and
sinew were fashioned into tools, weapons, and ornaments, and pelts were used for
tents, bedding, and clothes (Hall 1989). In addition, wildlife, in particular caribou,
were important figures in religion and mythology (Hall 1989). By hunting, people
maintain their cultural identity and help tie them to the land and their heritage (Hall
1989).

Based on the Sahtu Harvest Studies from 1999 to 2003, only 67 moose were hunted
within the Sahtu Settlement Area (Bayha and Snortland 2002; 2003; 2004). Moose
were harvested mainly in July to September (Bayha and Snortland 2002; 2003; 2004).
The Sahtu Renewable Resources Board (2002) did not document any moose harvest
areas within the study area (Figure 9).
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However, the Sahtu Harvest Studies from 1999 to 2003 indicated barren-ground
caribou were the most harvested ungulate species by Déline residents within the
Sahtu Settlement Area (Bayha and Snortland 2002; 2003; 2004). Déline residents
harvested a total of 7,168 barren-ground caribou from 1999 to 2003 within the
Sahtu Settlement Area (Bayha and Snortland 2002; 2003; 2004). Renewable
Resources Board (2002) mapped known location of caribou harvests within the
study area. According the Sahtu Renewable Resources Board (2002) approximately
25 caribou were harvested from the study area, particularly from the western tip of
the peninsula from 1998 to 2001 (Figure 10). The greatest number of barren-
ground caribou harvested were in 1999 and the least in 2003 from the Sahtu
Settlement Area. The majority of the harvests occurred from December to April,
however in 2000, a large number of caribou were harvested as early as November
and in 2003, harvest levels remained relatively low until January (Bayha and
Snortland 2004).

Déline residents harvested 89 boreal woodland caribou within the Sahtu Settlement
Area during the period of 1999 to 2001 (Bayha and Snortland 2002; 2003; 2004).
No boreal woodland caribou were harvested in 2002 and 2003. The greatest
number of boreal woodland caribou harvested in 1999 and 2000 was in November;
while in 2001, it was in January (Bayha and Snortland 2002; 2003). No known
boreal woodland caribou harvest areas have been documented within the study area
(Figure 11).

Hall (1989) documented that caribou and caribou parts were traditionally utilized
and devised numerous purposes and products including antler arrow points, bone
hide scraper, bone knife, bone needle, sinew thread, babiche, tents, clothing, food,
hoof rattle, moccasins, drums. Hall (1989) estimates approximately 20 caribou are
needed to cloth one individual for a year.

Waterfowl, ptarmigan, and grouse species have also traditionally been harvested for
food, and are still considered important today.

Residents of Déline harvest numerous waterfowl species each year. The Sahtu
Settlement Area Harvest Study documented goose species (including Canada and
Snow Goose, and unknown goose species) and Mallard ducks, followed by
Northern Pintail, Long-tailed Duck (formerly called as Oldsquaw), and Scoter
species were the most harvested waterfowl from 1999 to 2003 (Bayha and Snortland
2002; 2003; 2004).

Ptarmigan and grouse were also important harvest species. From 1999 to 2003,
Déline residents harvested 1,605 Ptarmigan (including Willow, Rock, and unknown
species) and 730 grouse species (Ruffed, Spruce, Sharp-tailed, and unknown species)
(Bayha and Snortland 2002; 2003; 2004).
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9.3.1.2 Fur Sales and Trade

Hunting and trapping of furbearing species have been a significant economic
resource for local people since the beginning of the fur trade, and continues today
(Auld and Kershaw 2005). Furbearing species present in the study area that are
harvested for economic purposes include grizzly and black bear, wolf, wolverine,
red and Arctic fox, marten, beaver, muskrat, mink, and hare (snowshoe and Arctic).

Wildlife species were trapped or snared using steel traps, snares or shot, particularly
from late fall to eatly spring when fur was the thickest. For example, marten were
typically trapped from November to March (Johnson and Ruttan 1993; Bayha and
Snortland 2002; 2003; 2004).

Historically, and today, the trade and sale of fur has provided a significant economic
benefit to the local people. Today, wolf pelts from the NWT are considered higher
quality than compared to southern Canada, and therefore, NWT wolf pelts are sold
at top price (ENR 20062). From 1992 to 2002, NWT residents harvested 452
wolves (ENR 2006a). However, the number of people trapping for economic sale
has declined. Between 2000 and 2005, an average of 33 residents from Déline
trapped (Rossouw pers. comm. 2000).

Studies have documented the number of species harvested from the Sahtu
Settlement Area between 1999 and 2003 (Bayha and Snortland 2002; 2003; 2004).
However, the number of species harvested specifically from the study area is largely
unknown. Only a few harvest locations have been mapped and are provided in
Figure 15. The Sahtu Renewable Resources Board (2002) and DIAND (1997 —
2001) mapped red fox, marten, and Arctic hare harvest areas within the study area
(Figure 15). No other known furbearer harvest areas are known within the study
area.

Table 7 summarizes the number of furbearer species harvested by residents of
Déline between 1999 and 2003. Harvesting data was limited to residents of Déline
since they are considered the main users of the study area (Andrews pers. comm.
20006). Although a limited number of grizzly bears are harvested from the Sahtu
Settlement Area, no known grizzly bears have been hunted by Déline residents.

Forecasted fur prices for 2006, predict good demand for red fox, wolf, and
wolverine fur, and excellent demand for grizzly bear (Pappas 2005). The demand
for black bear pelts is predicted to be fair (Pappas 2005). Fur trade prices for 2006
forecast good demand for beaver, muskrat, otter pelts, and only fair demand for
mink, ermine, and squirrel (Pappas 2005). Estimated forecast for marten fur trade
in 2006 was not available.
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TABLE 7. SPECIES HARVESTED BY DELINE RESIDENTS BETWEEN 1999 AND 2003t

Common Name Number Harvested
Grizzly Bear 0
Black Bear 3
Red Fox 39
Arctic Fox

Fox Species

Wolf 17
Wolverine 5
Marten 2,153
Hare (Arctic and Snowshoe) 589
Beaver 40
Muskrat 67

1 (Bayha and Snortland 2002; 2003; 2004)

Non-Traditional Use

Outfitting

Currently, Great Bear Lake Outfitting Ltd. utilizes Plummer’s Lodge, on the
northern shore of Caribou Point peninsula, as a camp during sport hunting events.
Great Bear Lake Outfitting Ltd. offers hunting packages for barren-ground caribou,
muskox, wolf, and wolverine (Hickling pers. comm. 2006). The number of animals
harvested from the study area by sport hunters is estimated at 10 muskox and less
than 20 bull barren-ground caribou (Hickling pers. comm. 20006).

Outfitting provides a large economic benefit to local communities and the NWT.
In the NWT, it has been estimated each non-resident barren-ground caribou hunter
has an economic benefit of approximately $5,300 (Ashley 2000). The potential for
additional outfitting companies within the study area is unknown. In addition, the
potential for waterfowl, moose, and grizzly bear sport hunting within the study area
is unknown based on limited information on species populations.
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9.3.2.2 Tourism

Tourism, nature viewing, and wildlife photography are other resource uses possible
in the study area.

At present, lodges occurring in the study area promote wildlife viewing in sport
fishing brochures.

Site access is restricted to costly fly-in and boat access, which limits the number of
tourists to the study area. It is assumed the potential to increase tourism in the
study area based solely on viewing wildlife is considered low due to the high
transportation costs for tourists, and the high costs to establish and maintain a new
lodge. Wildlife sightseeing tours would be more feasible if offered at existing sport
fishing lodges.

9.4 DATA GAP ANALYSIS

9.4.1 Data Gaps in Traditional Knowledge

There is a vast amount of traditional knowledge with respect to wildlife presence,
abundance, and life history, however only a minimal amount of this knowledge has
been published. Available published information focuses specifically on species
most used by aboriginal peoples. Little information is available with regard to
traditional knowledge on less important species to aboriginal peoples, such as
amphibians.

9.4.2 Data Gaps in Scientific Literature

Information on the abundance and distribution of wildlife is needed for effective
management of resources. Wildlife related information for the study area is sparse
to nonexistent. In addition to limited information with regard to wildlife presence
and wildlife habitat, areas of significant biological interest such as waterfowl staging
areas, raptor nests, and carnivore dens are missing.

In addition, further information is required to determine the feasibility of additional
outfitting lodges operating in the study area, as well as the potential for outfitting
hunts for waterfowl and grizzly bear.

10.0  AREAS OF SPECIAL DESIGNATIONS

10.1  INTERNATIONAL BIOLOGICAL PROGRAMME SITES

Portions of the study area are listed as an International Biological Programme Site
(IBP site). International Biological Programme is a cooperative effort between the
International Council of Scientific Unions and participating nations around the
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wortld dedicated to studying the land so that life-supporting systems may be better
understood.  Canada participated in the International Biological Programme
between 1964 and 1974, and 120 IBP Sites were identified in the NWT. Many of
the sites were selected based on their importance to migratory bird populations,
unique plant communities, and critical wildlife habitats. There are no special
regulatory controls in place for protecting IBP Sites, but their designation serves to
highlight the ecological importance of particular areas (Eng e/ a/. 1989).

Sites can be designated based on plant and/or animal species present, or landscape
uniqueness. Each IBP site is unique, possessing singular attributes. Portions of the
study area listed as an IBP site includes Caribou Point peninsula and the area
surrounding Fort Confidence (IBP site number 23). There are several reasons this
area is listed as an IBP site, including:

- Represents the general flora in the boreal forest and transition zone,
- Characterizes subarctic and arctic fauna at their northern and southern limits,
- Scenic geology and landforms, and

- High historical value with respect to Fort Confidence and other archaeological
sites (Beckel 1975; Eng e al. 1989).

Although portions of the study area are listed as an IBP site, there are no special
protection or management guidelines in this area. No research programs associated
with the IBP designation have been completed.

OTHER AREAS OF SPECIAL DESIGNATIONS

Within the Northwest Territories, areas of special interest often include important
bird and wildlife habitats. A number of these important areas are recognized under
the Canadian Wildlife Service Migratory Bird Habitats, Important Bird Areas,
RAMSAR'" wetlands, Western Hemisphere Shorebird Reserve Network sites
(WHSRN), and Wildlife Areas of Special Interest to the Department of Renewable
Resources.

Other than the IBP site within the study area, no other bird and wildlife areas of
special designation occur within the study area (McCormick and Adams 1984; Bird
Studies Canada ez a/. 2004; RAMSAR 2006; WHSRN 2005; Ferguson 1987; Latour ez
al. 2000).

11 RAMSAR wetlands are wetlands listed as special importance through the Convention of Wetlands treaty that

was signed in Ramsar, Iran in 1971.



1740174
May 2006
68

11.0  SUMMARY OF ECOLOGICAL SIGNIFICANCE

Caribou Point has been documented as an important ecological area and has been
valued for centuries by the Sahtu Dene and Metis, Copper Inuit, and Tlicho. The
Sahtu Heritage and Places Joint Working Group has recommended Caribou Point
be classified as a Critical Wildlife Area.

Habitats present within the study area are unique in that they represent three
different habitat types: boreal forest, boreal transition, and tundra. Each of these
habitat types supports a unique assemblage of plants, fish, wildlife, and bird species.

The different habitat types present within the study area are a product of the high
subarctic ecoclimate, low precipitation, exposed sedimentary rocks, undulating and
hummocky topography, and continuous permafrost. Landscape features at Caribou
Point peninsula and surrounding islands are unique to the area. This unique
landscape may support uncommon or rare plant species.

Low flow rivers and streams are characteristic of watersheds within the Great Bear
Lake basin and dominate the aquatic environment within the study area. These
rivers and streams are dependent on spring runoff. The study area lies
predominantly within the Dease and North McTavish Arm sub-watersheds, which
include two of Great Bear Lakes inflow rivers: the Dease River and Sloan River.
The aquatic environment, including hydrological regimes and water quality present
in the study area are common in the region. However, the shallow bays, particularly
in the North McTavish Arm, and the many rivers, lakes, and wetlands within the
study area provide habitat for a number of fish species during spawning, migrating,
feeding, and rearing life history events.

120  SUMMARY OF RENEWABLE RESOURCE SIGNIFICANCE

Traditional and non-traditional use of renewable resources occurring in the study
area is closely tied with the biophysical environment and ecological capacity of an
area. Information on the traditional use of renewable resources (characterized by
living off the land, local consumptive use of resources, or inherited cultural
lifestyles) are limited, however, some important harvest areas have been mapped
within the study area. Traditional use of vegetation, fish, and wildlife within the
study area, historically, has played an important role in the lives of the Sahtu Dene
and Metis, Copper Inuit, and Tlicho ancestors.

Although the study area has been used for traditional purposes for centuries, little
documented information exists that describes and maps areas of important use.
One exception, however, was the caribou hunt, for which much has been
documented. Caribou, an important subsistence species, were used to complete all
dietary requirements, and provide materials for clothing, shelter, and tools. The
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study area is still considered a significant caribou harvest area, since barren-ground
caribou are known to occupy the study area in relatively large concentrations during
the fall, and during spring migration. Woodland caribou also occupy the study area
throughout the year, however, woodland caribou occur at lower densities than
barren-ground caribou. The study area is considered an important fall harvest area,
where food and other materials were available in large enough densities to collect
sufficient supplies for winter.

Although caribou were the most documented traditional use species within the
study area, other wildlife were also harvested for subsistence, tools, and trade,
including fish, moose, furbearers, waterfowl, and grouse/ptarmigan. These species
are considered an important resource for persons with a traditional lifestyle,
however little information exists on the specific use of these species within the study
area. Hatvest areas for hare, marten, and red fox have been documented in the
study area, particularly at the western tip of Caribou Point peninsula.

In addition to traditional wildlife harvests, some log timber and firewood harvest
areas have been mapped within the study area. Log and firewood harvests have
been documented in the study area, particularly within the coniferous forests along
the shoreline of Caribou Point. Sahtu Dene and Metis, Copper Inuit, and Tlicho
would have used the study area for log and firewood collection for centuries.
Today, log timber and firewood are assumed to be used predominantly surrounding
existing cabins and lodges. No other vegetation use areas have been documented
within the study area; however, it is assumed plants were harvested for subsistence
(particularly berry-producing plants), medicine, and arts and crafts.

Although wind and solar energy was harnessed for daily tasks, such as food
preservation, light, and heat, this energy supply is not unique to the study area. In
addition, water resources were used for travel and potable water, but available
information places little significance on most of the aquatic resources within the
study area for these purposes. An exception was the Dease River, which was
documented as an important travel route for eatly European explorers and the
Copper Inuit. Aquatic resources are considered common throughout the region.

Non-traditional renewable resource use (such as large-scale commercial and
industrial resource exploitation) is limited within the study area to include sport
fishing, outfitted hunts, active solar energy use, and industrial water use. Two
fishing lodges and two fishing outposts currently operate within the study area.
Fishing lodges throughout the NWT, including the study area, provide large
monetary gains for local communities. Sport fishers pay adequate sums of money
for the opportunity to fish trophy-sized fish that occupy the study area. Sporting
tourists also, but to a lesser extent, purchase local souvenirs, fishing gear, and
assorted items. The potential for additional fishing lodges to operate within the



13.0

13.1

1740174
May 2006
70

study area is expected to be low, however there is a potential for existing fishing
lodges to increase the number of guests a year.

In addition to sport fishing, outfitted wildlife hunts occur within the study area, but
to a much lesser extent. Outfitted wildlife hunts within the study area focus on
barren-ground caribou, muskox, wolf, and wolverine. Although, current barren-
ground populations are in decline, there may be a potential for outfitted hunting
opportunities for moose, grizzly bear, and waterfowl, depending on species
populations.

At present, it is believed existing sport fishing lodges are powered by a hybrid diesel
fuel and active solar energy system. There is a potential for active solar energy use
throughout the study area to heat and light lodges and camps.

In addition to commercial fish and wildlife harvests and active solar energy use, it is
assumed water has been used from the study area to support mineral drilling in the
southernmost portion of the study area, near Port Radium, as well as along the
eastern study area boundary. However, the amount of water used from the study
area is unknown. With the increase in base and precious metal prices, it is expected
additional exploration may increase in the study area, and the amount of water
required will rise. If industrial developments occur, water from the study area may
be used for potable water at camps, and / or for drilling and general operations.

No other renewable resources are currently being exploited by non-traditional
means, however, there may be a potential for a small hydro development on Sloan
River to supply future power if additional lodges, camps, or industrial operations are
developed within the study area. In addition, the opportunity for tourism (outside
outfitted hunts and sport fishing) within the study area is considered moderate. The
study area boasts unique landscapes, and plant and wildlife communities from the
boreal forest, boreal transition, and tundra habitats. Although existing sport-fishing
lodges promote the natural beauty of the area for naturalists and nature
photographers. However, since site access is restricted and costly, the number of
nature tourists is limited. It is assumed the average nature tourist would be less
likely to pay for costly tours, unlike trophy sport and wildlife hunters. The potential
to increase nature tourism within the study area exists if sport-fishing lodges
promote the natural beauty of the study area to a greater extent.

RECOMMENDATIONS

ECOLOGICAL ASSESSMENT RECOMMENDATIONS

One objective of the Phase 1 Assessment is to conduct an ecological evaluation of
the study area and determine areas of missing or limited ecological knowledge. In
each of the sections above (climate, geology, aquatic, vegetation, fish, and wildlife),
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the ecological environment has been summarized, and data gaps identified. By
understanding the ecological environment and key issues of the PAS process,
recommendations are put forward to fill in significant knowledge gaps in the Phase
1 assessment process. These recommendations are then rated based on priority.
Rationale for the recommendations and priority ratings are provided in Table 8.

RENEWABLE RESOURCE RECOMMENDATIONS

In addition to documenting the ecological environment, renewable resources were
identified within the study area. Each VEC listed for the study area (Ze. climate,
geology, aquatics, vegetation, fish, and wildlife), areas of knowledge gaps were
highlighted. Based on these data gaps, additional studies are recommended to fill in
valuable knowledge of the local resources. This is required to support and manage
the renewable resources in the study area. These recommendations are then rated
based on priority. A table documenting the data gaps, recommendations, and
priority ratings is provided in Table 9.
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TABLE 8. RECOMMENDATIONS AND PRIORITY RATINGS FOR VALUABLE ECOSYSTEM COMPONENTS

the study area.

Baseline hydrological data of the Dease and North

the study area, including water flows, temporal variations of
water and ice, and water quality and quantity. Traditional
knowledge should be documented from all historical and

Valuable Ecosystem Components Data Gaps Recommendations Priority Rating Rationale for Priority Rating
Climate
Climate (including solar and wind) Little published information with regard to traditional Traditional climatic knowledge of the study area, including | = Low Collecting traditional climatic knowledge from the study area is
climatic knowledge. climatic anomalies and climatic trends should be documented considered a low priority due to the subjective nature of climate
Baseline climate data specific to the study area. to support scientific information. Traditional knowledge trends, particularly since long-term data already exist from
Climate change and its impacts on ecosystem should be docu'rnente'd from all historical an’d'current users 9f meteorological stations located in the region.
components  considered  traditionally, culturally, the study* area including Sahtu Dene and Métis, Copper.I'nult,
ecologically, and legally (i.e. species at risk) important. and Tlicho people. Procedur.es to document traditional
knowledge should follow prescribed methods, such as those
described by Hart (1995). Gathering bascline dli q N q ] ered
Collect baseline meteorological data including, but not limited | « Very Low arhering baseiine CUmate data at the study area 1s considered a very
to. air temperature. precinitation. wind speeds. wind direction low priority because historical and current long-term meteorological
’ qi f) lr’rp ditIi) ’ p ’ ’ data is available from Port Radium and Déline, and modeling
;j[l dnlconlling soa ha ation 4 s i estimates are sufficient for the PAS needs.
odel cimate change and IS IMPACES 0N CCOSYSEEM | o Very Low Modeling climate changes is considered very low priority since
components considered traditionally, culturally, ecologically, . . .
. . N changes in climate can be discerned through meteorological data
and legally (Ze. species at risk) important. . . .
collections, ground ice, and permafrost surveys that are being
collected across northern Canada and can be applied to the study
area. In addition, impacts of climate change can be assumed with
moderate accutacy from curtent and/ or proposed modeling
programs throughout northern Canada.
Geology
Topography and Geology (including Traditional knowledge and stories/ legends associated Document traditional knowledge of geological matetial and | = Low Collecting traditional geological knowledge from the study area is
carving stones) with unique topography and the location of important stories / legends associated with the unique topography. considered a low priority for the ecological assessment since geological
rocks. Traditional knowledge should be documented from all information already available is sufficient for the PAS Ecological
Field confirmation of bedrock and surficial geology historical and current users of the study area including Sahtu Assessment requirements.
throughout the study area Dene and Métis, Copper Inuit, and Tlicho people. Procedures
to document traditional knowledge should follow prescribed
methods, such as those d.escrlbed by Hart (1995). Verv T Documenting bedrock and surface geology in the study area is
Conduct field confirmation of baseline bedrock and surface ey Low considered very low priority since existing bedrock and surfacial
geology. geology data from the study area is sufficient for the Ecological
Assessment.  Field surveys may be recommended in the Non-
Renewable Resource Assessment.
Soils and Permafrost Soil classification in small or uncommon habitat Complete ground based soil and permafrost surveys | ® Very Low Soil and permafrost surveys are considered very low priority since
types. throughout the study area. existing soil and permafrost information is sufficient for the PAS
Permafrost cover, ice depth, and ground temperature Ecological Assessment.
across study area.
Aquatics
Hydrology and Water Quality Traditional knowledge of the hydrological systems in Document traditional knowledge of hydrological systems in | ® Low Collecting traditional aquatic knowledge from the study area is

considered a low priority due to the subjective nature of hydrological
trends and water quality, particularly since long-term data already




1740174
May 2006
73

Valuable Ecosystem Components

Data Gaps

Recommendations

Priority Rating

Rationale for Priority Rating

McTavish  sub-basins, including water quality
sampling.

current users of the study area including Sahtu Dene and
Métis, Copper Inuit, and Tlicho people. Procedures to
document traditional knowledge should follow prescribed
methods, such as those described by Hart (1995).

Collect baseline hydrological data of the Dease and North
McTavish sub-basins, including water quality sampling.

Continue monitoring water quality at Port Radium to ensure
the southern portion of the study area is not impacted.

Low

Very Low

exists from hydrological stations located in the study area.

Known hydrological data is sufficient to proceed through the PAS
process since the hydrological system is considered pristine and no
large-scale development is expected in the foreseeable future. If large-
scale development occurs, then cutrent hydrological data will be
required.

Long-term water quality monitoring will be conducted at Port Radium
as part of the remediation plan.

Vegetation

Plant Communities and Species
Presence

Traditional knowledge on species presence,
distribution, and abundance.

Verification of plant communities, species presence,
and species abundance through field confirmation.

Document traditional knowledge of plant communities and
species presence, distribution, and abundance. Traditional
knowledge should be documented from all historical and
current users of the study area including Sahtu Dene and
Métis, Copper Inuit, and Tlicho people. Procedures to
document traditional knowledge should follow prescribed
methods, such as those described by Hart (1995).

Complete a detailed vegetation survey throughout the study
area to confirm plant communities, species presence,
distribution, and abundance.

Low

High

Collecting traditional vegetation knowledge from the study area is
considered a low priority due to the subjective nature of vegetation
abundances and distributions.

Conducting vegetation surveys within the study area is considered a
high priority since the study area has unique boreal forest, transitional,
and tundra community types. Plant species are at their northernmost
(boreal species) or southernmost (tundra species) limits.

Special Conservation Status

Presence of rare or uncommon plants and their
habitats.

Conduct a rare plant survey throughout the study atrea in
unique microhabitats or areas known to support rare species

High

Completing a rare plant survey in the study area is considered a high
priority for a number of reasons including: rare and uncommon plants
have the potential to occur in the study area since there are unique
habitat features within the study area, plant species are at their
northernmost (boreal species) or southernmost (tundra species) limits,
and rare species were documented at Sahoyié and Pehdacho.

Fish

Fish Habitat and Species Presence

Traditional knowledge of fish presence and important
fish habitats.

Presence and location of important fish habitat in
inland waters.

Species presence and distributions in inland waters.

Document traditional knowledge of fish presence, abundance,
and key habitats. Traditional knowledge should be
documented from all historical and current users of the study
area including Sahtu Dene and Métis, Copper Inuit, and Tlicho
people. Procedures to document traditional knowledge should
follow prescribed methods, such as those described by Hart
(1995).

Baseline species distribution and abundance in major inland
rivers, streams, and lakes, as well as important fish habitat
(including spawning, rearing, and over-wintering habitats).

Low

Low

Collecting traditional fish knowledge from the study area is considered
a low priority since Great Bear Lake and all inland waters (rivers,
streams, and lakes), particularly at lower elevations on Caribou Point
peninsula and the rest of the study area are considered important fish
habitat and are expected to be utilized by all fish species whose life
requirements are met.

Baseline fish and fish habitat surveys are considered low priority for a
number of reasons including: fish species are expected to occur in all
waterbodies (streams, lakes, ponds, and rivers) that meet their life
requirements, species distributions will be similar to that documented
at Sahoyué and Pehdacho, and all waterbodies are expected to include
important fish habitat.
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Valuable Ecosystem Components Data Gaps Recommendations Priority Rating Rationale for Priority Rating
Wildlife
Wildlife (including ungulates, e Traditional knowledge of wildlife species abundance, Document traditional knowledge of wildlife and wildlife Low The documentation of traditional knowledge of wildlife and wildlife
furbearers, birds, and amphibians) distribution, and life histoties. habitats. Traditional knowledge should be documented from habitats has been an on-going process over the years. However, the
e Species presence, distribution and abundance. all historical and current users of the study area including Sahtu collection of baseline conditions on wildlife species and wildlife
. . - . Dene and Métis, Copper Inuit, and Tlicho people. Procedures habitat is limited or unknown.
*  Location of important wildlife habitat. o .
to document traditional knowledge should follow prescribed
methods, such as those described by Hart (1995). Hioh Baseline wildlife surveys are considered a high priority for a number
Complete baseline species presence, relative abundance, and & of reasons since the study area is a unique area with boreal,
distribution surveys for VEC species. transitional, and tundra species, and considered an important area for
Document important habitats for VEC species (ie. raptor High a number of species including batren-ground caribou.
nesting sites, caribou wintering areas, carnivore denning sites, Documenting important wildlife habitats is considered a high priority
and waterfowl nesting and staging areas). Very Low since it is important to identify areas that may require additional
Continue collecting harvest data. protection to maintain populations.
Continue monitoring batren-ground caribou and boreal Very Low Collecting harvest data is considered a very low priotity since the
woodland catribou populations in the study area. Sahtu Renewable Resources Board already collects this information.
Continue monitoring muskox distributions in relation to the Vety Low Monitoring barren-ground and boreal woodland caribou populations
study area. in the study area are considered very low priority since the
Department of Environment and Natural Resources already collects
this information.
Monitoring muskox distributions in the study area is considered very
low priority since the Department of Environment and Natural
Resources already collects this information.
Special Conservation Status ® Presence of rare or uncommon species and their Complete baseline wildlife surveys with particular focus on High Conducting baseline wildlife surveys with emphasis on rare and

habitats.

rare or uncommon wildlife species and their habitats.

uncommon species is considered high priority since a number of rare
species have the potential to occur within the study area.

International Biological Programme
Site

See geologic, aquatic, vegetation, fish, and wildlife
sections.

See geologic, aquatic, vegetation, fish, and wildlife sections.

See  geologic,
vegetation,  fish,
wildlife sections.

aquatic,

and

See geologic, aquatic, vegetation, fish, and wildlife sections.
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TABLE 9. RECOMMENDATIONS AND PRIORITY RATINGS FOR VALUABLE RENEWABLE RESOURCE COMPONENTS

Valuable Renewable Resource

Rationale for Priority Rating

Data Gaps Recommendations Priority Ratin
Component P vy g
Climate
Climate (including solar and wind) Potential solar and wind enetgy available at the study Collect baseline wind speed, wind direction, and incoming | ® Very Low Gathering baseline climate data at the study area is considered a
area. solar radiation data specific to the study area. very low priority because historical and current long-term
Feasibility of solar and wind energy development in Conduct a feasibility study for use of solar and wind | e Very Low meteorological data is available from Port Radium and Déline, and
the study area. powered generation for lodges. modeling estimates are sufficient for the PAS needs.
Climate change and its impacts on renewable resource Model climate change and its impacts on ecosystem | | Very Low There is a limited need for solar and wind energy development
components  considered  traditionally,  culturally, components considered traditionally, culturally, within the study area since there is only a few users that occupy the
ecologically, and legally (i.e. species at risk) important. ecologically, and legally (i.e. species at risk) important. study area. Lodges are only open in July and August. The
feasibility of solar and wind energy generation for large scale
industrial developments is considered low since large battery or
grid-systems are necessary to supply energy through winter
months.
Modeling climate change impacts is considered a very low priority
since impacts can be assumed with moderate accuracy from
curtent and/ or proposed modeling programs throughout
northern Canada
Geology
Topography and Geology Location of quarry sites, and the type, quantity, and Document the location of quarry sites and the type, quality, | ® Medium The locations of the quarry sites need to be confirmed as well, the
quality of rock used for tools and arts and crafts. and quantity of catving stones. type of carving rocks, and the quality and quantity of the rocks to
Importance of the quatry sites and specific stones for Rank the importance of using geological resource use propetly protect and manage the arca.
existing arts and crafts industties. within the study area to the local Sahtu Dene and Métis, | ¢ pedium Historical importance and cutrent use of the quarry sites need to
Tourism potential with focus on unique topogtraphy. Tlicho, Copper Inuit, and other non-aboriginal users. be confirmed to determine the historical, traditional, and economic
Importance of using geological resources within the Assess  potential for ecotourism based on unique | | Vety Low value.
study area. topography in area. Existing sport fishing lodges already advertise the unique
topography of the study area to draw additional tourists.
Soils and Permafrost Quality and quantity of commercially viable peat Conduct a feasibility study for peat harvesting in the study | ® Very Low Based on satellite imagery, the suitability of peat harvesting within
area. the study area is considered low since wetlands are small, limited
Model potential renewable resource impacts to changes in | e Very Low site.access, and peat h.arxfesting would hinder traditional hunting,
permafrost due to climate change. fishing, and trapping within the study area.
Impacts of climate change can be assumed with moderate accuracy
from current and/ or proposed modeling programs throughout
northern Canada.
Aquatics
Hydrology and Water Quality Water quality and quantity of major rivers, streams, Complete baseline water quantity and quality of major | ® Low Collecting baseline water quantity and quality data is considered a
and lakes for local potable and industrial use. rivers, streams, and lakes for local potable and industrial low priority since the number of users within the study area is very
Accurate estimate of the hydroelectric potential of use. limited.
Sloan River (the largest River in the study area). Conduct a feasibility study for mini and small hydro | o v/ ery Low Completing a feasibility study for mini and small hydro
Importance of using hydrological resources within the projects in major rivers. Verv L developments is considered very low priority since little use of
* Very Low . . .
study area. Evaluate the feasibility for potable water exports. L ’ energy is currently required at the study area, and the potental for
* Low
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Valuable Renewable Resource
Component

Data Gaps

Recommendations

Rationale for Priority Rating

Rank the importance of hydrological resource use within
the study area by the local Sahtu Dene and Métis, Tlicho,
Copper Inuit, and other non-aboriginal users.

mini or small hydro developments is expected to be small.

Feasibility study for potable water exports is considered very low
priority since the Sahtu Land Use Plan prohibits the selling of
potable water.

Ranking importance of hydrological resource use is considered low
priority since only a limited number of users currently use this
resource in the study area.

Vegetation

Plant Communities and Species
Presence

Traditional use of plants and important gathering sites.
Quantity and quality of timber for commercial harvest
(both for local sawmills and commercial export).

Importance of using vegetation resources within the
study area.

Document traditional use of plants and important gathering
sites within the study area.

Conduct a timber harvest evaluation (including quantity and
quality of available timber) for local sawmills and
commercial export.

Assess potential for ecotourism based on unique plant
communities and or species present

Rank the importance of vegetation resource use within the
study area by the local Sahtu Dene and Métis, Tlicho,
Copper Inuit, and other non-aboriginal users.

Existing knowledge of traditional gathering sites within the study
area indicate harvest areas wete limited within the study area, as
well, it is expected limited amount of plants ate harvested today.

A timber harvest evaluation is considered very low priority since
trees sought for harvest are small, available in low densities, and
the study area is remote.

Existing sport fishing lodges already advertise the unique
vegetation communities at the study area to draw additional
tourists.

Ranking importance of vegetation resource use is considered low

priority since only a limited number of users currently use this
resource in the study area.

Fish

Fish Habitat and Species Presence

Potential for additional sport fishing lodges and/or
increasing the number of guest beds at existing lodges.

Feasibility study to determine the potential for additional
sport fishing lodges and or increasing the number of guest
beds at existing lodges. This includes evaluating the
economic benefits of sport fishing lodges to local
communities.

Continue monitoring species harvested by lodges within the
study area and the recreational pressure on fish populations.

A feasibility study to determine the potential for additional sport
fishing lodges and/or guests is considered a medium priority since
the sport fishing industry provides a large economic benefit to the
local area and the NWT.

The Department of Fisheries and Oceans monitor fish harvested
by lodges and the recreational pressure on fish populations.

Wildlife

Wildlife (including ungulates,
carnivores, furbearers, birds, and
amphibians)

Potential for additional outfitting lodges within the
study area, as well as outfitted hunts for waterfowl and
grizzly bear.

Complete a feasibility assessment to develop additional
outfitting lodges within the study area, as well as an
assessment to determine the feasibility of outfitted
waterfowl and grizzly bear hunts.

Monitor populations of species used for subsistence and fur
trade.

A feasibility study to determine the potential for additional
outfitting lodges, and the development of waterfowl and grizzly
bear hunts is considered a high priority since the outfitting industry
provides a large economic benefit to the local area and the NWT.

Monitoring populations of species used for subsistence and fur
trade are considered a very low priotity since the Department of
Environment and Natural Resources already monitors populations.

International Biological Programme Site

International Biological
Programme Site

Feasibility of developing ecotourism based on the
uniqueness of the study area and its history.

Conduct feasibility and economic benefits study for
ecotourism based on the uniqueness of the study area and
its history.

Priority Rating

Low

Very Low

Very Low

Low

Medium

Low

High

Very Low

Low

A feasibility study for developing ecotourism based on the
uniqueness of the study area and its history is considered a low
priority since existing lodges already advertise the history and
beauty of the study area.
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MISCELLANEOUS RECOMMENDATIONS

As stated in the NWT-PAS guidelines, protected areas should ideally include a large
enough area to:

Contain numerous habitat types in various stages of succession.
Accommodate natural disturbances, such as fire.

Preserve areas that are biologically diverse and productive.
Allow the natural renewal of healthy land and water systems.

Guard sensitive species and their life requirements (Z.e. key habitats).

The present boundaries of Caribou Point appear appropriate to meet the NWT-
PAS guidelines. Caribou Point boundaries are sufficient size to preserve the
ecological viability and sustainability of the local area. No further recommendations
for Caribou Point are suggested.
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140  CLOSURE

EBA is pleased to present the Department of Indian and Northern Affairs Canada
with this Phase 1 Ecological and Renewable Resources Assessment of Caribou
Point Candidate Protected Area. We hope everything is found to be satisfactory. If
there are any questions, please do not hesitate to contact us.

Respectfully submitted,
EBA Engineering Consultants Ltd.

Prepared by:

Ko&m@még@-«)

Karla Langlois, B.Sc., P. Biol.
Environmental Scientist

Reviewed by:

St o it sy

Steve Moore, B.Sc. Krista Amey, M.Sc.

Senior Environmental Scientist Intermediate  Environmental

Scientist



1740174
May 2006
79

REFERENCES

Alberta Transportation. 2001. Fish Habitat Manual — Guidelines and Procedures for
Watercourse Crossings in Alberta. Government of Alberta, Edmonton, Alberta.
pp. 133 +.

Allen, A.W. 1984. Habitat suitability index models: marten. FWS/OBS-82/10.11(Revised).
U.S. Department of the Interior, Fish and Wildlife Service. Washington, DC. 13pp.

Allen, A.W. 1986. Habitat suitability index models: mink, revised. U.S. Fish Wildl. Serv.
Biol. Rep. 82(10.127). 23 PP. |[First printed as: FWS/OBS-82/10.61, October
1983.]

Andrews, Tom. 2006. Personal Communication. Prince of Wales Northern Heritage
Centre, Yellowknife, NT. [April 19, 2000].

Ashley, B. 1988. Fishery Property Rights in the Great Bear Lake Sport Fishery in Relation
to a Socially Optimal Level of Exploitation. Discussion Paper 88 — 3. Institute of
Fisheries Analysis. 26 pp.

Ashley, B. 2000. Economic Benefits of Outfitted Hunts for Barren-ground Caribou in the
Northwest Territories. File Report No. 129. Resources, Wildlife and Economic
Development, Yellowknife, NT. 33 pp.

Auld, J., and R. Kershaw. 2005. The Sahtu Atlas. Sahtu GIS Project 2005. 68 pp.

Aurora Research Institute. 2003. Pre-Feasibility Analysis of Wind Energy for Inuvialuit
Region in Northwest Territories. Final Report. Submitted to Department of
Resources, Wildlife and Economic Development and Northwest Territories Power
Corporation. 68 pp.

Banci, V. 1994. Wolverine. Pages 99-127 In: Ruggiero, L.F., K.B. Aubry, S.W. Buskirk, L.].
Lyon and W.J. Zielinski, eds. The scientific basis for conserving forest carnivores:
American marten, fisher, lynx and wolverine in the western United States. General
Technical Report RM-254, U.S. Department of Agriculture, Forest Service, Rocky
Mountain Forest and Range Experiment Station. Ft. Collins, CO.

Banfield, AW.F. 1977. The mammals of Canada. University of Toronto Press, Toronto,
Ont. 438 pp.

Bayha, J., and J. Snortland. 2002. Sahtu Settlement Harvest Study Data Report — 1998 to
1999. Sahtu Renewable Resources Board, Tulita, NWT. 59 pp.

Bayha, J., and J. Snortland. 2003. Sahtu Settlement Harvest Study Data Report — 2000 to
2001. Sahtu Renewable Resources Board, Tulita, NWT. 65 pp.

Bayha, J., and J. Snortland. 2004. Sahtu Settlement Harvest Study Data Report — 2002 to
2003. Sahtu Renewable Resources Board, Tulita, NWT. 53 pp.

W=
ebQ



1740174
May 2006
80

Beanlands, G.E. and P.N. Duinker. 1983. An ecological framework for environmental

impact assessment in Canada. Institute for Resource and Environmental Studies,
Dalhousie Univ., Halifax. 132 pp.

Beckel, D.K.B. 1975. IBP Ecological Sites in Subarctic Canada. Areas Recommended as
Ecological Sites in Region 10, Yukon and Northwest Territories Boreal Forest to
the Treeline. University of Lethbridge Production Services, Lethbridge, Alberta.
162 pp.

Best, T.L., and T.H. Henry. 1994. Lepus arcticus. The American Society of Mammalogists
457: 1-9. In: Haysson, V. (editor). Mammalian Species online reference. Web
access:
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi intro.
html (March 2000).

Bird Studies Canada and Nature Canada. 2004. Important Bird Areas of Canada. Web
access: www.ibacanada.com (February 20006).

British Columbia Hydro. 2006. Exploring for Hydroelectric Energy. Web access:
www.bchydro.com/rx files/community2283.pdf (March 2000).

Bromley, M. 1992. Update report on the status of tundra peregrine falcons in Canada,
Prepared for COSEWIC

Bromley, M. and L. Buckland. 1995. Biological information for the Slave Geological
Province. Department of Renewable Resources, Government of the Northwest
Territories. Manuscript Report No. 83.

Bromley, R.G. and D.L. Trauger. ND. Birds of Yellowknife, a regional checklist. 12 pp.

Burt, W.H. and R. P. Grossenheider. 1980. Peterson Field Guide to Mammals. Houghton
Mifflin Company, Boston, Massachusetts. 289 pp.

Cambridge Strategies Inc. 2004. Northern Powerhouse: The Untapped Energy of the
Northwest Territories’ Rivers.  Background paper prepared for Northwest
Territories Power Corporation. Edmonton, Alberta. 20 pp.

Campbell, R. W., N. K. Dawe, I. McTaggart-Cowan, J. M. Cooper, G. W. Kaiser, and
M. C. E. McNall. 1990. The Birds of British Columbia. VolII. Non-passerines.
Diurnal Birds of Prey Through Woodpeckers. Royal B.C. Museum, Victoria, B.C.

Canadian Forest Inventory Committee. 2001. Canada’s National Forest Inventory. Web
access: www.nfi.cfs.nrcan.ge.ca/nfi _e.html (March 2006).

Canadian Forest Service. 2005. LAC DES BOIS, NT - 096K_Ic_1 (GIS Landcover data).
Edition 1, November 21, 2005. Series: EOSD Land Cover Classification. Canadian
Forest Service, Pacific Forestry Centre, Victoria, British Columbia. Web access:
<http://eosd.cfs.nrcan.ge.ca/index e.html> (March 2000).



http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.ibacanada.com/
http://www.bchydro.com/rx_files/community2283.pdf
http://www.nfi.cfs.nrcan.gc.ca/nfi_e.html
http://eosd.cfs.nrcan.gc.ca/index_e.html

1740174
May 2006
81

Carruthers, D.R., S. Ferguson., R.D. Jakimchuk., and L.G. Sopuck. 1986. Distribution and
habitat use of the Bluenose caribou herd in mid-winter. Rangifer Special Issue 1
(August 22-25):57 — 64 (A. Gunn, F.L.. Miller and S. Skjenneberg, eds.). Whitehorse,
Yukon.

Centre for Land and Biological Resources Research (CLBRR). 1996. Soil Landscapes of
Canada, v.2.2, Research Branch, Agriculture and Agri-Food Canada. Ottawa.

Clarke, D.W. 2006. Prehistory of Great Bear Lake. Archaeological Survey of Canada.
Oracles. Web access:
http://www.civilization.ca/cmc/archeo/oracles/grbear/056e.htm (March 2000).

Clark, T.W., E. Anderson, C. Douglas, and M. Strickland. 1987. Martes americana. The
American Society of Mammalogists 289: 1- 8. In: Haysson, V. (editor). Mammalian

Species online reference. Web access:
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi intro.
heml (March 2006).

Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 1994.
COSEWIC Assessment and Update Status Report on the Short-eared Owl ()
Freshwater Form in Canada. Committee on the Status of Endangered Wildlife in
Canada. Ottawa. vi + 24 pp- Web access:
www.sararegistry.gc.ca/status/status _e.cfm (February 20006).

Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 2002. Species
Search Database — Grizzly Bear. Web access: http://www.cosewic.gc.ca (February
2000).

Committee on the Status of Endangered Wildlife in Canada (COSEWIC).  2003a.
COSEWIC Assessment and Update Status Report on the Fourhorn Sculpin
(Myoxocephalus quadricornis) Freshwater Form in Canada. Committee on the
Status of Endangered Wildlife in Canada. Ottawa. vi + 24 pp. Web access:
www.sararegistry.gc.ca/status/status _e.cfm (February 20006).

Committee on the Status of Endangered Wildlife in Canada (COSEWIC). 2003b. Species
Search Database — Wolverine. Web access: http://www.cosewic.gc.ca (February
2000).

Daigle, J.V, and H. Gautreau - Daigle. 2001. Canadian Peat Harvesting and the
Environment. Second Edition. Issue Paper, No 2001-1. North American
Wetlands Conservation Council Committee, Ottawa, Ontario. 45 pp. Web access:
http://www.peatmoss.com/pdf/Issuepap2.pdf (March 2006).

Department of Fisheries and Oceans (DFO), Department of Economic Development and
Tourism, Department of Renewable Resources, and the Department of Indian and
Northern Affairs. 1985. Review of Great Bear Lake Fishery Management Goals —

W=
ebQ


http://www.civilization.ca/cmc/archeo/oracles/grbear/056e.htm
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.sararegistry.gc.ca/status/status_e.cfm
http://www.cosewic.gc.ca/
http://www.sararegistry.gc.ca/status/status_e.cfm
http://www.cosewic.gc.ca/
http://www.peatmoss.com/pdf/Issuepap2.pdf

1740174
May 2006
82

Volume 1 Final Report. Department of Fisheries and Oceans and Government of
the Northwest Territotries.

Department of Indian Affairs and Northern Development (DIAND).  1997-2001.
Community Mapping Project. GIS shape files obtained from James Auld, Sahtu
GIS office, March 2006.

Department of Indian Affairs and Northern Development (DIAND). 2003. Slave
Geological Province Area Maps 5a:Female Grizzly Bear Movements, and 5b: Male
Grizzly Bear Movements. Draft. DIAND, Yellowknife, NT. 2 maps.

Ducks Unlimited Canada. 2002. Preliminary Results from the Lower Mackenzie Waterbird
Inventory Program. 2002 Annual Progress Report. Edmonton, Alberta. 40 pp.

Dunn, J. L. 1999. National Geographic Field Guide to the Birds of North America. 3rd
edition. 480 pp.

Dunn, J.B., and M.M. Roberge. 1989. Creel Census and Biological Data from the Sport
Fisheries Occurring at Great Bear Lake and Adjacent Areas, NWT, 1984 — 1985.
Can. Data Rep. Fish. Aquat. Sci. 757: v + 48 pp.

Dyke L.D., and G.R. Brooks. 2000. The Physical Environment of the Mackenzie Valley,
Northwest Territories: A Base Line for the Assessment of Environmental Change.
Geological Survey of Canada Bulletin 547. Ottawa, Ontario. 208 pp.

EBA Engineering Consultants Ltd. 2005. A Reconnaissance of the Flora and Fauna of
Sahoyté and rehdacho, NWT. Prepared for Canadian Parks and Wilderness
Society. Yellowknife, NWT. 149 pp.

Ecological Stratification Working Group. 1996. A national ecological framework for
Canada. Agriculture and Agra-Food Canada, Research Branch, Centre or Land and
Biological Resources Research, Environment Canada, State of the Environment
Directorate, Ecozone Analysis Branch, Ottawa-Hull. 125 pp.

Eng, M., J. Green, L. Little, and S. Auchterlonie. 1989. A Review of International Biological
Programme Sites in the Northwest Territories. Prepared for The IBP Working
Group, Yellowknife, NWT. 55 pp.

Environment Canada. 2004. Hydrology of Canada. Water Survey Branch. Web access
http://www.wsc.ec.gc.ca/hydrology/main e.cfm?cname=hydro e.cfm  (February

2006).

Environment Canada. 2005a. National Climate Data and Information Archive. Climate
Data Online — Customized Search. Web access:

www.climate.weatheroffice.ec.gc.ca/climate Data/canada e.html (March 2000).

Environment Canada. 2005b. Archived hydrometric  Data. Web access
http://www.wsc.ec.gc.ca/hydat/H20/ (February 2006).



http://www.wsc.ec.gc.ca/hydrology/main_e.cfm?cname=hydro_e.cfm
http://www.climate.weatheroffice.ec.gc.ca/climate Data/canada_e.html
http://www.wsc.ec.gc.ca/hydat/H2O/

1740174
May 2006
83

Environment Canada.  2006.  Species at Risk — Eskimo Curlew. Web access:
http://www.speciesatrisk.gc.ca (March 2006).

Environment Canada and Déline First Nation. 2005. Canada-Déline Uranium Table — Final

Report Concerning Health and Environmental Issues Related to the Port Radium
Mine. 107 pp.

Environment and Natural Resources (ENR). 2004. Wild Foods. Forest Management
Division. Web access: http://forestmanagement.enr.gov.nt.ca/

Environment and Natural Resources (ENR). 2006a. NWT Species At Risk: Are Caribou
Important to You? Boreal Caribou Conservation in the Northwest Territories. 7

pp-

Environment and Natural Resources (ENR). 2006b. NWT Wildlife Species Accounts.
Web access: http://www.nwtwildlife.com/NWTwildlife (February 2006).

Environment and Natural Resources (ENR). 2006¢c. Press Release: Barren-ground Caribou
Survey Results Released. Press Release September 13, 2005. Web access:
http://www.nwtwildlife.com/NWTWildlife /caribou/newsreleasesept05.htm
(February 2000).

Environment and Natural Resources. 2006d. NWT Species at Risk Fact Sheets: Wolverine.
Web access:
http://www.nwtwildlife.com /Publications/speciesatriskweb /default.htm

Ferguson, R.S. 1987. Wildlife Areas of Special Interest to the Department of Renewable
Resources. Government of Northwest Territories, Yellowknife, NWT. 207 pp +
map.

Fournier, M. ND. Amphibians and Reptiles in the Northwest Territories. Brochure,
Ecology North.

Fournier, M.A. 1997. Amphibians in the Northwest Territories: A Summary of Historic
Information. Herpetological Conservation No. 1: Amphibians in Decline; Canadian
Studies of a Global Problem. Green DM (editor). 100-106. Society for the Study of
Amphibians and Reptiles, Saint Louis. In: NWT Species Monitoring — Infobase.
Web access: http://www.nwtwildlife.com/monitoring/speciesmonitoring (February
2000). Environment and Natural Resources Development, GNWT, Yellowknife,
NT.

Fournier, B., and A. Gunn. 1998. Muskox Numbers and Distribution in the Northwest
Territories, 1997. Department of Resources, Wildlife and Economic Development,
Government of Northwest Territories. File Report No. 121. 55 pp.


http://www.speciesatrisk.gc.ca/
http://forestmanagement.enr.gov.nt.ca/
http://www.nwtwildlife.com/NWTwildlife
http://www.nwtwildlife.com/NWTWildlife/caribou/newsreleasesept05.htm
http://www.nwtwildlife.com/Publications/speciesatriskweb/default.htm

1740174
May 2006
84

Godfrey, W. E. 1979. Birds of Canada. National Museum of Natural Sciences, National
Museum of Canada, Ottawa, Ontario. 428 pp.

Government of Northwest Territories. 2006. Legislative Assembly of the Northwest
Territories, Government of the Northwest Territories. Web  access:
http://www.assembly.gov.nt.ca/index.html (April 2006).

Great Bear Lake Working Group. May 31, 2005. “The Water Heart”: A Management Plan
for Great Bear Lake and its Watershed. Directed by the Great Bear Lake Working
Group and facilitated and drafted by Tom Nesbitt. 105 pp. + map.

Gunn, A. 1995. Distribution and Abundance of Muskoxen West of Coppermine, NWT,
1987 — 1988. Manuscript Report No. 109. Department of Resources, Wildlife and
Economic Development. 28 pp.

Hall, E. 1989. People & Caribou in the Northwest Territories. Department of Renewable
Resources. Yellowknife, NWT. 190 pp.

Hart, Elisa. 1995. Getting Started in Oral Traditions Research. Occasional Papers of the
Prince of Wales Northern Heritage Centre, No. 4, Government of the Northwest
Territories, Yellowknife, NT. Web access:

http://pwnhc.learnnet.nt.ca/research/otm/otrman htm#TABLE (April 2000).

Hatler, D.F. 1972. Food habits of black bears in interior Alaska. Canadian Field-Naturalist
86:17-31.

Her Majesty the Queen in Right of Canada. 2005. Canada Gazette — Part II: Volume 139,
No. 2. Statutory Instruments 2005. Her Majesty the Queen in Right of Canada,
Ottawa, Ontario. Pp. 73 - 109.

Hickling, K. 2006. Personal Communications. Wildlife Manager, Environment and Natural
Resources Sahtu Region, Norman Wells. (April 2000).

Indian and Northern Affairs Canada. 2005. SID Viewer Online. Web access http://nwt-
tno.inac-ainc.ge.ca/ism-sid/index e.asp (February 20006).

Jacobson, R. 1979. Wildlife and Wildlife Habitat in the Great Slave and Great Bear Lake
Regions 1974 — 1977. Environmental Studies No. 10. Department of Indian
Affairs and Northern Development. 133 pp.

Jenkins, S.H., and P.E. Busher. 1979. Castor canadensis. The American Society of
Mammalogists 120: 1-8. In: Haysson, V. (editor). Mammalian Species online

reference. Web access:
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi intro.
heml (March 2006).

Johnson, L. ND. Great Bear Lake. Canada Department of Fisheries and Oceans,
Winnipeg, Manitoba. 13 pp.


http://www.assembly.gov.nt.ca/index.html
http://nwt-tno.inac-ainc.gc.ca/ism-sid/index_e.asp
http://nwt-tno.inac-ainc.gc.ca/ism-sid/index_e.asp
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html

1740174
May 2006
85

Johnson, L. 1975a. Physical and Chemical Characteristics of Great Bear Lake, Northwest
Territories. Journal of the Fisheries Research Board of Canada, 32 (11): 1971 —
1987.

Johnson, L. 1975b. Distribution of Fish Species in Great Bear Lake, Northwest Territories,
with Reference to Zooplankton, Benthic Invertebrates, and Environmental
Conditions. Journal of the Fisheries Research Board of Canada, 32 (11): 1989 —
2004.

Johnson, M., and R.A. Ruttan. 1993. Traditional Dene Environmental Knowledge: A Pilot
Project Conducted in Ft. Good Hope and Colville Lake, NWT (1989 — 1993).
Prepared for Dene Cultural Institute. 309 pp.

Johnson, D., L. Kershaw, A. MacKinnon, and J. Pojar. 1995. Plants of the Western Boreal
Forest & Aspen Parkland. Lone Pine Publishing and the Canadian Forest Service,
Edmonton, Alberta. 391 pp.

Johnstone, R.M. 1997. Update of status report on the American peregrine falcon (Falco
peregrinus anatum) in Canada. Committee on the Status of Endangered Wildlife in
Canada (COSEWIC). In: NWT Species Monitoring — Infobase. Web access:
http:/ /www.nwtwildlife.com/monitoring/speciesmonitoring  (February — 2000).
Environment and Natural Resources Department, GNWT, Yellowknife, NT.

Jonkel, C. 1978. Black, brown (grizzly) and polar bears. Pages 227-248 In: J. L. Schmidt
and D. L. Gilbert, editors. Big game of North America: ecology and management.
Stackpole, Harrisburg, Pennsylvania.

Kelsall, J.P. 1968. The migratory barren-ground caribou of Canada.. Department of Indian
Affairs and Northern Development, Queens Printer, Ottawa ON. 340pp.

Kelsall, ].P. 1984. Status report on the woodland caribou Rangifer tarandus dawsoni and Rangifer
tarandus caribon in Canada. Committee on the Status of Endangered Wildlife in
Canada (COSEWIC). In: NWT Species Monitoring — Infobase. Web access:
http:/ /www.nwtwildlife.com/monitoring/speciesmonitoring ~ (February — 2000).
Environment and Natural Resources Development, GNWT, Yellowknife, NT.

Kelsall, J.P., and V.D. Hawley. 1966. Status of Barren-ground Caribou North of Great Bear
Lake, 1966. Canadian Wildlife Service, Edmonton, Alberta. 7 pp.

Kelsall, J.P., V.D. Hawley, and D.C. Thomas. 1971. Distribution and abundance of
muskoxen north of Great Bear Lake. Arctic 24 (3): 157 — 161.

Lamoureux, W.J. 1970. Aquatic plants for fish and wildlife. A Conservation Bulletin. Royal
Botanical Gardens. Hamilton, Ontario. 29 pp.

Lariviere, S. 1999. Maustela vison. The American Society of Mammalogists 608: 1 - 9. In:
Haysson, V. (editor). =~ Mammalian Species online reference.  Web access:

W=
ebQ



1740174
May 2006
86

http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi intro.
heml (March 2006).

Latour, P. B, J. Leger, J.E. Hines, M.L.. Mallory, D.L. Mulders, H.G. Gilchrist, P.A. Smith
and D.L. Dickson. 2006. Key Migratory Bird Terrestrial Habitat Sites in the

Northwest Territories and Nunavut. Third Edition. Occassional Paper Canadian
Wildlife Service, March 20006.

Lent, P.C. 1988. Ovibos moschatus. The American Society of Mammalogists 302: 1 - 9.
In: Haysson, V. (editor). Mammalian Species online reference. Web access:
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi intro.
html (March 2006).

Macdonald, C. 2004. Great Bear Lake State of Knowledge of the Terrestrial Environment.
Prepared for The Sahtu Renewable Resources Board. Northern Environmental
Consulting, Pinawa, Manitoba. 60 pp.

MacDonald, B., and G. Stewart. 2002. A Preliminary Aerial Reconnaissance Survey of
Waterbirds and Other Wildlife Found at Sahyoue, Great Bear Lake, NWT (August 3
and 4, 2001). Ducks Unlimited Canada, Yellowknife, NWT.

MacDonald, D.D., D.A. Levy, A. Garnecki, G. Low, and N. Richea. 2004. State of the
Aquatic Knowledge of Great Bear Watershed. Prepared for Water Resources
Division Indian and Northern Affairs Canada. 157 pp.

Mackenzie River Basin Board. 2004. Mackenzie River Basin: State of the Aquatic
Ecosystem Report 2003. Mackenzie River Basin Board. Fort Smith, NT. 208 pp.

Marshall, I.B., P. Schut, and M. Ballard (compilers). 1999. A National Ecological Framework
for Canada: Attribute Data. Environmental Quality Branch, Ecosystems Science

Directorate, Environment Canada and Research Branch, Agriculture and Agri-Food
Canada, Ottawa/Hull.

McCormick, K.J., and M.E. Adams. 1984. Migratory Bird Terrestrial Habitats — An NW'T
Overview. Habitat Management Section Technical Report No. 84 — 8. Canadian
Wildlife Service Western and Northern Region, Yellowknife, NWT. 138 pp.

McJannet, C.L., G.W. Argus, and W.J. Cody. 1995. Rare Vascular Plants in the Northwest
Territories. Canadian Museum of Nature, Ottawa. 104 pp.

McLoughlin, P.D., F. Messier, R. Case, R.J. Gau, R. Mulders, and H.D. Cluff. 1999. Spatial
Organization and Habitat Selection Patterns of Barren-ground Grizzly Bears in the
NWT and Nunavut. Final Report to the West Kitikmeot/Slave Study Society. 59
pp + maps and figures.

McPhail, ].D., and Lindsey, C.C. 1970. Freshwater fishes of northwestern Canada and
Alaska. Bull. Fish. Res. Board Can. No. 173.


http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html
http://www.science.smith.edu/departments/Biology/VHAYSSEN/msi/msi_intro.html

1740174
May 2006
87

Miller, R.B. 1947. Great Bear Lake. Chapter IV In: Northwest Canadian Fisheries
Surveys.13 pp.

Miller, R.B., and W.A. Kennedy. 1948. Observations of the Lake Trout of Great Bear Lake.
Journal of Fisheries Resources Board of Canada. 7(4): 176-189.

Minister of Indian Affairs and Northern Development, NWT Government Leader, Chiefs
and Métis Presidents, and Sahtu Tribal Council. 1993. Sahtu Dene and Métis
Comprehensive Land Claim Agreement. Minister of Public Works and
Government Services Canada, Ottawa, Ontatio.

Mueller, F. P. 1995. Tundra esker systems and denning by grizzly bears, wolves, foxes, and
ground squirrels in the central Arctic, Northwest Territories. File Rep. No. 115.
Department Renewable Resources, G.N.W.T., Yellowknife. 68 pp.

Mulders, R. 1999a. Communication. Carnivore / Fur Biologist, Wildlife and Fisheries,
RWED, HQ. In: NWT Species Monitoring — Infobase. Web access:
http:/ /www.nwtwildlife.com/monitoring/speciesmonitoring  (February — 2000).
Environment and Natural Resources Development, GNWT, Yellowknife, NT.

Mulders, R. 1999b. Conservation of Arctic Flora and Fauna (CAFF) - Wolverine. Draft - Ed.
A. Gunn. CAFF - in preparation, Yellowknife. In: NWT Species Monitoring —
Infobase. Web access: http://www.nwtwildlife.com/monitoring/speciesmonitoring
(February 2006). Environment and Natural Resources Development, GNWT,
Yellowknife, NT

Nagy, J.A., W.H. Wright, T.M. Slack, and A.M. Veitch. 2005. Seasonal Ranges of the Cape
Bathurst, Bluenose-West, and Bluenose-East Barren-Ground Caribou Herds.
Department of Environment and Natural Resources, Manuscript Report No. 167.

43 pp.

Natural Resources Canada. 2006. Permafrost. Geological Survey of Canada. Web access
http://gsc.nrcan.ge.ca/permafrost (February 2000).

Northwest Territories Geoscience Office. 2005. NORMIN References. Web access:
www.nwtgeoscience.ca (April 2006).

Page, L.M. and B.M. Burr. 1991. A Field Guide to Freshwater Fishes of North America
north of Mexico. Peterson Field Guide Series #42. 432 pp.

Pappas, T. 2005. Canadian Forecast 2006: Information letter from Western Canadian Raw
Fur Auction Sales Ltd. Web access: www.westcanfurauction.com (March 2006).

Patlee, B., F. Berkes, and the Teetl’it Gwich’in Renewable Resources Council. 2005. Health
of the Land, Health of the People: A Case Study on Gwich’in Berry Harvesting in
Northern Canada. EcoHealth Journal Consortium 2: 127-137.


http://gsc.nrcan.gc.ca/permafrost
http://www.nwtgeoscience.ca/
http://www.westcanfurauction.com/

