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1.  Terrestrial ecosystems of the Fawn River watershed
The Fawn River Indigenous Protected Area (IPA) encompasses 13,025 km of 
intact forests, peatlands and wetlands within the boreal biome. The boreal 
biome is a sub-Arctic region comprised of ecosystems within the boreal for-
est as well as the northernmost tundra, or taiga, ecosystems that occur above 
treeline. In Ontario, the taiga ecosystems are part of the Hudson Bay Lowlands 
(HBL) Ecozone while the boreal forest is defined by the Ontario Shield Ecozone 
(Figure 1)(Crins et al. 2009). 

For the purpose of this chapter, two other scales are considered: 
Kitchenuhmaykoosib Inninuwug Water Declaration Area (KIWDA) (23,500 
km2) and the broader far north region comprised of the HBL and Ontario 
Shield Ecozones (452,000 km2) (Figure 1)(FNSAP 2010).

Within these ecozones, terrestrial ecosystems and the species they support 
are adapted to a relatively cold and dry climate, underlying bedrock and geol-
ogy affecting soil, water and plant communities and dynamics, and a relatively 
flat topography. The terrestrial systems in the Fawn River IPA and surround-
ing region are a complex and dynamic system of relationships between plants, 
animals and land. A number of mammal species and the terrestrial systems 
they depend on are culturally important to Kitchenuhmaykoosib Inninuwug 
(KI 2015).1
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Figure 1. The location of Fawn River IPA and the KIWDA with relevant terrestrial features such as ecozones and 
eskers and current land use.
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Boreal forests
The Fawn River IPA and the KIWDA are part of the largest single 
block of boreal forest free from large-scale human impact in the 
world (FNSAP 2010) while the portion that overlaps the HBL is part 
of the second largest peatland complex in the world (see Peatlands 
section). The diversity of terrestrial ecosystems enables predator-prey 
dynamics, competition and other ecological interactions between 
mammals, multi-species communities, and the biophysical environ-
ment. The broader region is also exceptional in Ontario because it 
supports populations of large mammals, including caribou, moose 
and wolves some of which are in decline throughout Ontario and 
Canada.

Boreal forests – their composition, age and distribution – in the 
Fawn River IPA and KIWDA are a result of fire that has created 
dynamic mosaics of habitat. Approximately 3.7 % of the Fawn River 
IPA has burned during 1960 to 2020 compared to burns across 4% 
of the KIWDA during this period (Figure 2). Historically, the boreal 
fire season has a peak in late April-May and another peak in August 
and early September. Since the 1980s, however, spring fires have 
become more intense due to decreased moisture as winter snowfall 
(Abraham et al. 2011). The structure and composition of the forest is 
also influenced by beaver activity, wind and insect infestations (Crins 
et al. 2009).

The composition of boreal forest in the Fawn River IPA includes 
categories of deciduous, conifer and mixed-forest types based on the 
Far North Land Cover v.1.2. layer. The Fawn River IPA contains 
16% water, 59% peatlands, 11% conifer, 6% mixed and decidu-
ous, and 6% classified as disturbance (Figure 3). This composition is 
similar to the KIWDA, except the KIWDA has 12% classified as dis-
turbance (Figure 3). Overall, forest composition is similar to boreal 
forests across northern Canada where black spruce is a dominant 
species and white spruce, jack pine, aspen, tamarack and white birch 
may also be present (Abraham et al. 2011). 

Tree growth, forest productivity, and terrestrial ecological 
dynamics in the area remain poorly studied and monitored by sci-
ence. The ecological limits of tree growth in this sub-Arctic region 
have implications for sustainability of forest ecosystems when econo-

mies are based on industrial extraction, including recent proposals focused 
on forestry and biomass power generation for rural and remote communities 

(Government of Canada). Approaches to commercial forestry management and 
planning should be considered more carefully in the northern remote regions 
where productivity and growing seasons are short and there are multiple social 
and ecological values besides timber and employment.

(Credit: Allan Lissner)

https://www.nrcan.gc.ca/reducingdiesel
https://www.nrcan.gc.ca/reducingdiesel
https://www.nrcan.gc.ca/reducingdiesel
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 Figure 2. The burn history affecting boreal forests in and around the Fawn River IPA.
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Figure 3. The land cover types associated with the Fawn River IPA and KIWDA highlighting the forest types 
associated with the Ontario Shield and the peatland and wetland types associated with the Hudson Bay Lowlands.
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The Fawn River IPA also extends into the HBL (see Peatlands section). 
Wetlands and peatlands provide habitats for fish, wildlife and plants, and their 
functions are influenced by the presence of continuous and discontinuous per-
mafrost. Boreal forests are also critical for freshwater processes where mammals 
like American beaver affect lowland freshwater habitats including streams and 
ponds through their activities. 

Eskers
Eskers are remnants of past glacial activity on the landscape and consist of loose 
unfrozen gravels, providing local relief in a relatively flat region (Crins et al. 
2009). Eskers occur throughout the Fawn River IPA and the KIWDA. 

Eskers in similar environments have been shown to be important travel 
routes for caribou and other mammals (McLoughlin et al. 2004). Eskers also 
are likely important for mammals like wolves and wolverines that build mater-
nal dens in which to give birth and to protect their young from exposure to 
predators and the weather (Johnson et al. 2005). 

Eskers are typically identified as aggregate for human activities such as road 
building and aggregate pits. However, their importance as upland features sug-
gest that eskers and their conservation should be part of a broader strategy of 
environmental planning.

2.  Mammal biodiversity of the Fawn River IPA
Biodiversity is a scientific term that literally means the diversity of living things 
and their relationships to each other. In general, the more species and intercon-
nected relationships there are, the more resilient the whole system is to impacts 
from industrial development and climate change (Cleland 2011). While bio-
diversity is often described as animals and their habitats, it is important for 
humans. Biodiversity supplies people with food, clean water, soils for food, 
energy and materials, and is the basis for different types of economies that 
humans consider important for their well-being and quality of life. Decreasing 
biodiversity diminishes the ability of ecosystems to maintain and provide these 
“services” to people and their communities. In the far north region, these ser-
vices are also tied to the rights of First Nations under Treaty No. 9.

The diversity of terrestrial mammal species in the Fawn River IPA and 
northern Ontario more generally is driven, in part, by temperature (Kerr & 
Packer 1998). Mammals associated with the Arctic (e.g., Arctic fox) tend to 
be found in the more northerly portions of the region, while a greater diversity 
of mammals that depend on the boreal forest are distributed further south 
and inland. Northern limits of mammals are typically linked to climate (e.g., 
temperatures, precipitation) whereas southern limits tend to be determined by 
interactions with other species through competition and predation as well as 
impacts from humans and their land uses. Climate change will have important 
implications for northern mammals in terms of changing distribution and abun-
dance (see Threats below)(Varrin et al. 2007). 

There are 53 species of mammals in the far north region including beaver, 
muskrat, grey wolf, red fox, black bear, polar bear, wolverine, marten, mink, 
otter, lynx, moose and caribou (FNSAP 2010). Arctic fox and northern bog 
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lemming may also be present in the HBL portion of the Fawn River IPA. Some 
of these species such as caribou, moose and furbearers are important to First 
Nations in part because of their role in subsistence and traditional economies 
as well as their importance as cultural and spiritual values (Ray 1998, Fritz et 
al. 2003, Johnson & Myanishi 2012).

Scientific knowledge about the abundance, distribution and status of most 
mammal species and their populations is poor across northern Ontario. Few 
mammals have received research focus and population monitoring by scientists, 
primarily within government agencies. In general, this is due to the remoteness 
of the area, the expense of conducting scientific research and monitoring, and 
government priorities. However, the remoteness and low levels of industrial 
development mean this region is important for mammals whose populations 
have declined due to human land use and activities elsewhere in Ontario includ-
ing caribou, wolverine, Canada lynx, grey wolf, American marten and polar 
bear. 

Another important consideration in understanding the abundance, distribu-
tion and status of mammal populations in the region is that boreal ecosystems 
are dynamic and affected by fire, floods and insect outbreaks as well as shifting 
weather patterns that affect temperature and precipitation. More research is 
needed to consider how Indigenous Knowledge Systems and science can provide 
the best available knowledge to consider the past, current and future conditions 
of mammals and the ecosystems they are interconnected with.

Future conditions in the north that will affect the Fawn River IPA and 
KIWDA likely include more industrial land use such as roads, mining, hydro-
electric development and forestry together with a changing climate. Climate 
is affecting ecosystems and species even in the absence of land use activities 

(Newbold 2018). Given the cumulative effects of land 
use and climate change, further research and monitor-
ing led by the community should be explicitly included 
in planning and decision making about the biodiversity 
and ecosystems that comprise the Fawn River IPA (see 
Threats below). 

First Nations have inherent rights as well as con-
stitutionally protected Aboriginal and Treaty Rights to 
trap and hunt mammals across Treaty No. 9. Trapping 
and hunting of wildlife remains an important compo-
nent of food sovereignty and the basis of traditional 
Indigenous economies in northern Ontario.

The scientific state of knowledge about some terrestrial mammals including 
polar bear, caribou, moose, wolverine, grey wolf, American marten, American 
beaver and bats are described in more detail below. 
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Polar bears, Ursus maritimus
Polar bears are top predators structuring predator-prey dynamics and eco-
logical flows within Arctic marine ecosystems (Peacock et al. 2011). Scientists 
describe two subpopulations of polar bears: Western Hudson Bay and Southern 
Hudson Bay (Tonge & Pulfer 2011). Individuals move between Ontario and 
adjacent islands in Nunavut and the Québec-Nunavik coast and are at their 
southern limit in the far north in Ontario. Bears of the South Hudson Bay sub-
population summer on land in Ontario and on islands in James Bay. Harvest of 
polar bears is managed by governments of Manitoba, Ontario, Québec and/or 
Nunavut Wildlife Management Boards, as well as First Nations communities. 

Scientists’ understanding of polar bear ecology, 
distribution and population status is based on data 
collected using satellite telemetry and aerial surveys, 
conducted primarily by the Ontario Ministry of 
Natural Resources and Forestry (OMNRF). In 2016, 
scientists estimated there were 718 individuals in the 
Southern Hudson Bay subpopulation, down from 943 
in 2011 (Obbard et al. 2018). 

Polar bears rely on the ice of Hudson Bay and 
James Bay where their distribution depends on their 
primary prey species – ringed seals. During the ice-
free season, polar bears require extensive undisturbed 
coastal habitats where pregnant females spend up to 
eight months on shore without feeding. Female polar 
bears may den as far inland as 150 km and select simi-
lar areas for denning each year. Polar Bear Provincial Park in northern Ontario 
was designated, in part, to protect onshore polar bear habitat.

Even though population numbers have been stable over the past 25 years, 
scientists have measured dramatic declines in body condition for pregnant 
females and sub-adult bears in the South Hudson Bay subpopulation since 1984 
(Obbard et al. 2018). Some scientists have suggested that the subpopulation 
may be at an “ecological tipping point or threshold” (Peacock et al. 2011).

Importance of polar bears
Polar bears are designated as Threatened in Ontario under the Endangered 
Species Act (ESA) and Special Concern under the federal Species at Risk Act 
(SARA). OMNRF has developed a strategy for polar bears in Ontario describ-
ing goals and objectives for polar bear recovery (Tonge & Pulfer 2011). 

Polar bears are of international interest because of their circumpolar distri-
bution, the impacts of climate change on their sea-ice habitats, and the measur-
able declines in body condition and survival rates. Monitoring of polar bears as 
sea-ice habitat declines is considered critical. 

Economic revenues from ecotourism (e.g., polar bear viewing) and guiding 
of sport hunters based on harvest quotas allocated to Indigenous communities 
is considered an important ecosystem service by governments in some parts of 
sub-Arctic and Arctic Canada and a source of revenue for Inuit and some First 
Nations communities.

(Credit: Brandon LaForest)
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Cervids

Cervids is the scientific term for members of the deer family, which includes 
caribou, moose, white-tailed deer and elk. All deer species have important 
ecological roles, but their value to Ontario has largely focused on recreational 
harvest and reducing human-wildlife conflicts. 

Ontario’s overarching policy advice on the management of different deer 
species is described in the Cervid Ecological Framework (Ontario Ministry of 
Northern Development, Mines, Natural Resources and Forestry 2018). The 
Fawn River IPA overlaps with Wildlife Management Units (WMU) 1A (7.6%), 
1C (5.9%) and 1D (0.1%) as well as Cervid Ecological Zone A (2.4%) (Figure 4). 

In this zone, OMNRF prioritize caribou management by reducing habitat 
impacts and maintaining sustainable populations of caribou, as directed by the 
caribou conservation plan, while maintaining low densities of moose and white-
tailed deer through population and habitat management. 

Caribou, Rangifer tarandus
Caribou were once distributed across Ontario but their 
range has retracted northward by almost 50% since the 
1900s (Schaefer 2003). In Ontario, scientists describe 
two different types (or ecotypes) of caribou based on 
their movement behaviours and habitat preferences: a 
sedentary boreal-forest type and a migratory forest-
tundra type. The two caribou ecotypes are also consid-
ered to belong to separate designatable units (DUs) by 
the Committee on the Status of Endangered Wildlife 
in Canada (COSEWIC 2011). Both types of caribou 
overlap in Ontario and can move among habitat types 
and change their movement behaviours, particularly 

in the winter (Pond et al. 2016). The migratory caribou calf along the coast, 
while caribou in the boreal forest spread out from one another. Scientists think 
this behaviour helps to reduce the risk of predation by wolves (OMNRF 2014). 

Caribou use the entire landscape, moving as the forest changes. Caribou 
habitat includes large patches of mature forest, dominated by coniferous tree 
species such as black spruce and jack pine. Disturbances due to human activities 
and natural disturbances like fire change the amount and distribution of caribou 
habitat. Despite these dynamics, caribou use of certain areas can be remarkably 
consistent, particularly for calving and wintering areas (e.g., Schaefer et al. 
2000) and scientists try to identify these areas to ensure they are considered in 
land-use planning and impact assessment (e.g., Berglund et al. 2014). 

Scientists consider caribou to be indicators of “ecological integrity” and 
healthy boreal forest ecosystems because they require large areas of undisturbed 
mature coniferous forest and are sensitive to human disturbance causing habitat 
loss and fragmentation (Bowman et al. 2010) as well as natural disturbance 
such as forest fires and blowdown (Racey & Armstrong 2001). Habitat for 
caribou in northern Ontario, including the Fawn River IPA and KIWDA, is 
considered to be abundant.

(Credit: Justina Ray/WCS Canada)

https://www.ontario.ca/page/cervid-ecological-framework


103Fawn RiveR indigenous PRotected aRea ecological atlas

Figure 4. The various boundaries, such as Wildlife Management Units and Cervid Ecological Zones, used by Ontario 
to monitor and manage wildlife in areas that intersect with the Fawn River IPA and KIWDA.  
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Scientists’ understanding of caribou ecology in the boreal forest is based on 
15 years of Global Positioning System (GPS)-satellite telemetry and radio telem-
etry (e.g., collared animals) as well as winter aerial surveys to obtain population 
information on caribou across their range. In 2014, OMNRF estimated there 
were a minimum of 3,334 caribou among the designated ranges and popula-
tions are in decline (Figure 5). The migratory herd of caribou in northern 
Ontario has been monitored by the OMNRF starting in 1979 through summer 
coastal aerial surveys (Magoun et al. 2005, Abraham et al. 2012). 

There is no legal non-Indigenous hunting of caribou allowed and hunting 
by First Nations is considered to be around 10%, but remains largely unknown 
for the purpose of management and understanding population dynamics.

Wolves are considered to be the most important natural driver of caribou 
behaviour and population dynamics (Serrouya et al. 2019). Higher wolf num-
bers, supported by stable and increasing moose densities, can lead to increased 
predation of caribou (Fryxell et al. 2020). Unlike fire, human disturbance such 
as commercial forestry, mineral exploration and oil-and-gas development alters 
predator-prey dynamics by enhancing moose habitat (Latham et al. 2011, 
Serrouya et al. 2020) and increasing wolf predation efficiencies through linear 
features such as roads (Kittle et al. 2017, Dabros et al. 2018, DeMars et al. 
2019). Human activities, fire and wolf population dynamics are all predictors 
of caribou population dynamics and distribution (DeMars et al. 2019). 

What we know about caribou in the Fawn River 
IPA and KIWDA

The Fawn River IPA and the KIWDA intersect with 
the following caribou ranges: Spirit (11.9%), Ozhiski 
(0.7%), Missisa (3.5%), and Swan (11.9%) (Figure 5). 
Fifty-eight percent of the Swan range is protected by the 
KIWDA. In 2014, OMNRF determined that the Swan 
and Ozhiski range conditions were sufficient to sustain 
caribou populations, but recruitment rates were low. 
There was not enough data in 2014 to determine the 
sustainability of caribou on Missisa and Spirit ranges. 

•	 Rempel and his colleagues (2021) used scenarios of land use and climate 
change to assess their cumulative effects on caribou ranges in the far 
north including Missisa and Spirit ranges. Their simulations suggested 
that Ontario’s boreal woodland caribou population is likely to continue to 
decline in the absence of management strategies that address the cumula-
tive effects (at multiple scales) of climate change and development to the 
region’s moose-wolf-caribou system.   

•	 Fryxell and his colleagues (2020) determined caribou populations on rang-
es without commercial forestry showed less evidence of population decline 
compared to those ranges with forestry. They also found that there is only 
a 17.9% probability that the population on Spirit range is increasing with 
similar values for Ozhiski (17.9%), Missisia (21.6%), and Swan (17.7%). 

(Credit: Justina Ray/WCS Canada)
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Figure 5. Caribou ranges defined by Ontario’s Ministry of Natural Resources and Forestry to monitor and manage 
migratory and sedentary ecotypes of caribou that live and move through the Fawn River IPA and KIWDA.
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•	 Hornseth and Rempel (2016) used telemetry data to develop mathemati-
cal models of resource selection by caribou. The regional model predicted 
higher caribou resource selection in areas with less apparent competition 
with moose; were less disturbed by fire and human activities such as roads 
and commercial forestry; and where preferred caribou foods, including 
lichen and browse, were highest. Their results for Spirit and Missisa suggest 
higher probabilities of resource use in the northern sections of the ranges 
that overlap with the Fawn River IPA and KIWDA.

•	 Poley and her colleagues (2014) developed mathematical models of 
caribou occupancy in the region using winter aerial surveys conducted by 
OMNRF during 2009-2011 (Figure 6). Caribou occurrence in the Spirit, 
Swan and Ozhiski ranges was higher on peatland complexes and lower in 
younger aged forest types. They also found that caribou occurrence was 
comparatively higher near provincially protected parks like Wabakimi and 
Woodland Caribou due to lower levels of human disturbance. 

These studies highlight that the primary threat to caribou on ranges that 
intersect with the Fawn River IPA are associated with human activities that lead 
to increased predation risk either through the development of roads and linear 
features and by changing the composition of the forest to young age classes and 
species that support moose and alternative prey. Fawn River IPA is an impor-
tant area for caribou that may be impacted by human activities as forestry, 
roads and mineral activity move further north, changing forest habitats and 
predator-prey dynamics. Land use activities within the IPA must be monitored 
to ensure impacts to caribou do not increase at the range scale.

Migratory populations of caribou

The Fawn River IPA and KIWDA overlap with the range of eastern migratory 
caribou (DU 4 Range in Figure 5). Aerial surveys revealed that the distribution 
of caribou during summer changed markedly over the years based on aerial 
surveys. There were a total of 16,638 caribou reported in 2011 (Newton et 
al. 2015). Newton and her colleagues (2015) indicated that migratory caribou 
altered their distribution both eastward, to avoid all-terrain vehicle (ATV) dis-
turbance and seek better forage, as well as inland away from ATV activity on 
the coast. The use of ATVs for hunting also obscures the effects of hunting and 
ATV disturbance on migratory caribou in the summer (COSEWIC 2017), while 
winter roads appear to facilitate winter harvest of caribou (COSSARO 2017).

Importance of caribou

Both migratory and sedentary ecotypes of caribou are of national and interna-
tional interest due to the impacts of human activities such as forestry and oil 
and gas in the boreal forest and on the Arctic tundra, respectively. 

•	 Caribou have lost over 50% of their range and distribution in Ontario since 
the late 1800s (Schaefer 2003). In 2009, Ontario developed the Caribou 
Conservation Plan (CCP) in response to conservation concerns about the 
status of caribou in the province (OMNR 2009). The CCP is the basis for 
provincial policy on the conservation and recovery of caribou and their 
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Figure 6. Average probability of occupancy for caribou, where 0 (light pink) is low and 1.0 (dark red) is high, based 
on aerial survey data (Poley et al. 2014). 
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habitats in Ontario. The boreal caribou was assessed by the Committee 
on the Status of Species at Risk in Ontario (COSSARO) under the Ontario 
Endangered Species Act (ESA). Ontario considers the boreal population to 
be Threatened (COSSARO 2015) and the eastern migratory population as 
Special Concern (COSSARO 2017). 

•	 Boreal woodland caribou across Canada are in decline and their ranges 
have receded in the face of human activities (Festa-Bianchet et al. 2011). 
In 2011, COSEWIC identified 12 DUs of caribou across Canada. Caribou 
using the Fawn River IPA and KIWDA fall within the eastern migratory 
DU 4 (Endangered, COSEWIC 2017) and the boreal DU 6 (Threatened, 
COSEWIC 2014a). 

•	 The boreal caribou DU is listed as Threatened on Schedule 1 of SARA since 
2002 and subject to a federal Recovery Strategy since 2012 (Environment 
Canada 2012). Due to the scientific evidence for the relationships between 
caribou and habitat disturbance, the federal recovery strategy for boreal 
caribou (Environment Canada 2012) recommends limiting the total 
amount of natural and human disturbance on a range (i.e., habitat that is 
< 40 years old) to no more than 35% total. 

Moose, Alces alces
Moose is a species of ecological and social significance 
as an important food source for First Nations as well as 
predators such as wolves and black bears. Moose are the 
largest member of Cervidae family and spend much of 
their time foraging across aquatic and deciduous habitat 
types. This preference is moderated by human activities, 
including hunting, and the presence and density of grey 
wolves (Street et al. 2015a). Disturbances such as indus-
trial forestry tend to increase the abundance of decidu-
ous habitat by resetting the forest to earlier successional 
stages. However, roads created to remove timber can 
also increase predation risk for moose from wolves and 

human hunters, increasing moose mortality (Rempel et al. 1997, Street et al. 
2015b). In the boreal, fire also alters succession patterns and forest regenera-
tion resulting in deciduous plants preferred by moose. 

What we know about moose in the Fawn River IPA and KIWDA

The Fawn River IPA and KIWDA likely provide preferred habitats for moose 
including better drained riparian areas and areas where burns have occurred 
in the last 20-30 years. These areas provide food for moose as well as cover to 
avoid predation. 

Rempel and his colleagues (2021) indicated that for much of the far north 
region, moose may have only recently occupied the area in response to climate 
change or may be increasing in number in areas where they were already pres-
ent. However, there are no empirical estimates of density.

(Credit: Garth Lenz)
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Poley and her colleagues (2014) developed statistical models based on 
aerial surveys of large mammals during 2009-2011 and found moose occu-
pancy on the Ontario Shield was lower where bogs were extensive and higher 
where forest habitat disturbance was greater (Figure 7). In the HBL, they found 
occupancy was greater where terrain was more rugged. 

Beyond these surveys, research on moose has been largely focused on the 
near north and central areas of Ontario that are south of the Fawn River IPA 
and KIWDA. 

•	 Found and his colleagues (2017) documented wolf diets in the Ogoki-
Nakina forest where moose density (11.8/100 km2) and wolf density 
(0.67/100 km2) were considered to be moderate. They found wolf scats 
contained mostly moose (87%) followed by American beaver (10.9%). 
Only 3.1% of wolf scats contained caribou suggesting moose were a major 
dietary component of wolves. 

•	 Street and his colleagues (2015b) developed a statistical model using moose 
estimates based on surveys of WMUs in Ontario to predict moose carrying 
capacity. They found that carrying capacity generally increases from east 
to west and from south to north based on the forest productivity gradient 
across Ontario. They suggested this gradient affects forage abundance and 
habitat availability and consequently moose populations and distribution 
also follows this gradient. Their analyses did not extend to areas that over-
lap with the Fawn River IPA and KIWDA. 

•	 Rempel (2011) examined the response of moose to climate change based on 
a statistical model of moose carrying capacity and climate-change scenarios 
and predicted a retraction of moose at their south limits of their distribu-
tion and an expansion at the northern edge. Rempel’s predictions do not 
extend beyond the Area of Undertaking (AOU).

Importance of moose

Moose have been managed primarily for recreational hunters throughout 
Ontario based on WMUs. WMU 1A, 1C, and 1D overlap with the Fawn River 
IPA and KIWDA (Figure 4) however Ontario has not regularly scheduled moose 
population monitoring in these WMUs.

The most recent estimates (2022) suggest 9,980 moose occur across these 
WMUs (Ontario Ministry of Northern Development, Mines, Natural Resources 
and Forestry 2022). Moose densities vary across the region, but tend to be 
lower in areas of the Hudson Bay Lowlandss compared to the Ontario Shield 
with an estimated 0.2 moose/100 km2 based on surveys conducted by OMNRF 
from 1982-1986. 

Moose are a cultural keystone species for many First Nations (Parlee et 
al. 2012, Popp et al. 2020). More co-created research with First Nations is 
needed given the lack of scientific information on moose population dynamics, 
distribution and relationships to First Nations. These are important gaps in our 
understanding of moose in the Fawn River IPA and KIWDA.
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Figure 7. Average probability of occupancy for moose, where 0 (light pink) is low and 1.0 (dark red) is high, based 
on aerial survey data (Poley et al. 2014). 
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Furbearers

Furbearer species have significant cultural and economic importance across 
North America (Webb & Boyce 2009) and were severely impacted by the fur 
trade in northern Ontario (Lytwyn 2002). 

Lytwyn described declines in beaver returns that were exacerbated by mild 
winters, flooding and drought-fueled fires while marten populations declined 
as a result of high pelt prices and overharvest. The migration of labourers onto 
traplines during hydroelectric and railway developments in northern Ontario 
during the 1950s also had negative population impacts on furbearers across the 
region (Abraham et al. 2011). 

It is unknown to what extent furbearers across the region, including within 
the Fawn River IPA and the KIWDA, have recovered from this exploitation 
(Abraham et al. 2011). In general, while harvesting is considered to be less 
intensive today than in the past, trapping and hunting of furbearers is often tied 
to pelt prices, which are highly variable and species specific. Trapper and hunter 
effort over time and space is difficult to quantify.   

Wolverine, Gulo gulo
Wolverine are the largest terrestrial member of the 
Mustelidae family that includes weasels, badgers, otters, 
ferrets, mink and marten, among others. Wolverines are 
well adapted to boreal and tundra environments found 
within the Fawn River IPA, KIWDA and the broader 
region. 

For example, wolverine fur is dense, short and 
thick while their feet are proportionately large and well 
adapted for travel on top of the snow. While wolverines 
will eat just about anything (i.e., generalist), they have 
large skulls and strong jaws that enable them to crush 
the bones of larger prey animals, including moose and caribou, which they typi-
cally scavenge from wolf kills (van Dijk et al. 2008). 

Wolverines are found in habitats across northern Ontario where they can 
access their preferred food including moose, caribou and beaver (Scrafford & 
Boyce 2018). While wolverines depend on wolves for carrion, wolves also kill 
wolverines (Scrafford et al. 2017). Female wolverines also require specific habi-
tat types for maternal dens.

Wolverine tend to have large home ranges. For example, Dawson and col-
leagues (2010) documented male and female home ranges as 2,563 km2 and 
428 km2, respectively. The combination of naturally low population densities, 
large home-range sizes, long-distance movements, and low reproductive rate 
make wolverine vulnerable to overharvest, particularly trapping, which is cur-
rently illegal due to their conservation status in Ontario. Overharvest is most 
often associated with roads that allow human access into wolverine habitats.

Similar to caribou, wolverine were once distributed throughout Ontario, 
but their range has receded since the mid- to late-1800s due to direct mortal-
ity such as hunting and trapping, and loss of habitat due to human settlement, 
commercial forestry, railway construction and decreasing populations of prey 

(Credit: Liam Cowan / WCS Canada)
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species, particularly moose, caribou and beaver (COSEWIC 2014b). The 
decline in wolverine numbers in northern Ontario was generally coincident 
with a decline in woodland caribou in that part of the province and today they 
are largely confined to northwestern Ontario (Ontario Wolverine Recovery 
Team 2013). Generally, wolverine tolerance for human activities such as roads, 
mineral exploration and mining, and settlements depends on the scale and 
context. For example, there is good evidence that wolverines exist in areas with 
industrial development and roads (home ranges encompass developed areas). 
Whereas at finer scales, wolverines often avoid these developments leading to 
habitat loss. Development in boreal forest ecosystems can increase mortality in 
wolverine populations (e.g., Scrafford et al. 2018).

What we know about wolverine in the Fawn River IPA and KIWDA

Wolverine research and monitoring has been conducted in northern Ontario 
since 2001 and includes aerial survey, camera-trap monitoring and trapper 
surveys to gain a better understanding of wolverine ecology, distribution and 
test-monitoring approaches. 

•	 Ray and her colleagues (2018) used mathematical models based on seven 
winter aerial surveys over a 10-year period (2003-2012) to predict the 
probability of wolverine occupancy across northern Ontario, including 
areas that overlap with the Fawn River IPA and the KIWDA (Figure 8). 

•	 WCS Canada also led a wolverine radio telemetry study in Red Lake, 
Ontario from 2003-2005 (Dawson et al. 2010) and was a major partner 
in a similar wolverine radio telemetry study in the northern boreal forest 
in Alberta from 2013-2016 (Scrafford et al. 2017). WCS Canada is cur-
rently repeating the telemetry work out of Red Lake (Ray 2018) using 
GPS-satellite telemetry to better understand wolverine recovery since 2005 
and wolverine responses to human activities, including forest-management 
planning (Scrafford et al. 2021). Scrafford and his colleagues are also 
conducting research in support of guidelines for maternal den-site pro-
tection and understanding the cumulative impacts of incidental trapping 
and forestry south of the Fawn River IPA. WCS Canada is working with 
Indigenous and non-Indigenous trappers on this project and supporting 
community-based monitoring of wolverines with Aroland First Nation.  

These studies highlighted the need to limit industrial activity and infrastruc-
ture, particularly roads that make wolverine vulnerable to human-caused mor-
tality such as trapping as well as more vulnerable to wolf predation. This work 
may offer a better understanding of wolverine population dynamics across 
gradients of natural and human disturbance that could support the importance 
of the Fawn River IPA as a roadless area or refugia to reduce human-caused 
mortality for wolverines (e.g., Kortello et al. 2019).

https://blogs.scientificamerican.com/observations/searching-for-wolverines-in-a-vast-northern-wilderness/
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Figure 8. Average probability of occupancy for wolverine, where 0 (light pink) is low and 1.0 (dark red) is high, based 
on aerial survey data (Ray et al. 2018). 
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Importance of wolverine

Wolverine are a species of conservation concern. Together with Manitoba, 
northern Ontario represents the eastern extent of the national western popu-
lation, designated by the COSEWIC as Special Concern (COSEWIC 2014b). 
Wolverine were listed as Special Concern under SARA in 2018.

In Ontario, wolverine have been classified as Threatened under the Ontario 
ESA. This is because of low number of wolverines (< 1,000) in the province 
(Justina Ray, personal communication). Wolverine have also experienced a 
decrease in their range and tend to have low reproductive rates and large home-
range sizes, which means their populations are slow to recover from the loss of 
many individuals. 

Ontario has developed a wolverine recovery strategy to support conserva-
tion goals and objectives across their range in Ontario (Ontario Wolverine 
Recovery Team 2013) in addition to a Government Response Statement detail-
ing Ontario’s commitments to recovering wolverine (Ontario Ministry of the 
Environment, Conservation and Parks 2016).

Grey wolf, Canis lupus
Grey wolves are social predators at the top of boreal-
terrestrial food webs and they are the largest undomes-
ticated members of the dog family, Canidae. As such, 
wolves are integral to healthy and functioning ecosys-
tems and a key component of northern biodiversity. 

Wolves are a highly adaptable and effective preda-
tor of large mammals having both direct and indirect 
impacts on their prey populations. Besides moose and 
caribou, beaver may be seasonally important for grey 

wolves during the snow-free period and when beaver may be more active on 
land in late April through May (e.g., Found et al. 2017). They also influence 
other ecosystem components and processes that scientists are only just begin-
ning to consider (e.g., cascading functions, Fortin et al. 2005). 

Ray and colleagues (cited in Abraham et al. 2011) described wolves as 
“widespread but scattered” throughout the northern portion of the Hudson 
Bay Lowlands that overlaps with the Fawn River IPA and the KIWDA. Wolves 
are generalists and their distribution and relative abundance across different 
habitats tend to be more closely tied to those of their preferred prey (Found et 
al. 2017). Pack sizes tend to be smaller in the north, with larger territories and 
lower densities, however scientific research and monitoring of grey wolves in 
northern Ontario is limited.

Wolves require adequate prey abundance and habitats across multiple 
scales and may exhibit different tolerances for human activities (e.g., Gurarie et 
al. 2011) although the relationship with linear features such as roads is compli-
cated. Road densities are often used as proxies for human impacts on wolves 
with increased wolf mortality and lower population persistence occurring when 
road densities are greater than 0.45 – 0.73 km/km2 (e.g., Mech et al. 1988). 

Scientists have found that wolves select linear features created by human 
activities associated with trails and road building, oil and gas, mineral explora-
tion and forestry, among others (James & Stuart-Smith 2000, Whittington et al. 

(Credit: Jerry Lee)

https://www.ontario.ca/page/wolverine-government-response-statement#:~:text=The%20Wolverine%20is%20listed%20as,by%20the%20Ministry%20be%20met/
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2005, Dickie et al. 2017). Similarly, Newton and her colleagues (2017) found 
wolves across Nakina, Pickle Lake and Cochrane study areas, selected features 
created by humans as well as natural features such as streams. As described in 
the caribou section above, these results have implications for caribou conserva-
tion since human development of linear features on the landscape increases the 
efficiency with which wolves can locate caribou dispersed throughout the forest.  

In general, wolves require landscape-scale conservation planning based 
on caribou, moose and beaver populations as well as human disturbance, 
particularly road densities. At a more local scale, understanding habitat use 
and protecting areas associated with active wolf dens and rendezvous sites 
is also needed, including in the Fawn River IPA and KIWDA (e.g., Norris et 
al. 2002). Eskers may be important for den sites given permafrost and frozen 
soils and wolves in the Arctic use eskers for traveling, feeding and resting (e.g., 
McLoughlin et al. 2004). Den sites and rendezvous sites should be protected, 
spatially and/or temporally, particularly in remote areas like the Fawn River 
IPA and KIWDA.

Fur returns suggest trends in populations, but these patterns are affected 
by market prices and trapper effort. Harvest data for wolves are also consid-
ered less reliable than for other species because many harvested wolves are not 
reported, particularly if they are harvested for purposes other than their fur 
(e.g., nuisance individuals in and around communities) (Ray et al. in Abraham 
et al. 2011). 

What we know about wolves in the Fawn River IPA and KIWDA

In northern Ontario, scientists have used aerial surveys and radio telemetry 
to understand wolf distribution and abundance. Wolf densities across the far 
north region where the Fawn River IPA and KIWDA are located are likely 
low and a 2009 winter aerial survey, conducted approximately 40 km west of 
Attawapiskat, calculated 3 wolves/1,000 km2 (Patterson 2009). 

•	 Kittle and his colleagues (2015) used GPS radio telemetry to study wolf 
movement and behaviour across the Ontario Shield Ecozone near Nakina 
(disturbed) and Pickle Lake (undisturbed). Wolf density was estimated at 
5.1 wolves/1,000 km² throughout the Nakina site and 3.1 wolves/1,000 
km² throughout the Pickle Lake site (Kittle et al. 2015). Kittle and his col-
leagues found that wolves adapt their movement behaviours and use of the 
landscape to the local ecological conditions. For example, at the disturbed 
site, where relative moose density was higher, wolves disproportionately 
used areas of high moose abundance. At the undisturbed site, where moose 
density was lower, wolves selected habitats that allowed them to move more 
easily (e.g., frozen lakes) and potentially increase their efficiency in encoun-
tering moose when they are less abundant. Densities of roads and linear 
features were considered not to be high enough to influence wolf selection 
patterns in their study. 

•	 Poley and her colleagues (2014) developed statistical models based on aerial 
surveys of large mammals during 2009-2011 and found wolf occupancy 
was related to higher probabilities of occupancy by their prey (e.g., moose, 
caribou) occupancy (Figure 9). 
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Importance of wolves

Wolves were once widely distributed across North America and Ontario. 
Colonizing Europeans however feared and persecuted wolves and in Ontario, 
this culminated in a bounty on wolves from 1793 through 1972. Wolves are 
now managed under the Ontario Game and Fish Act providing the OMNRF 
with the authority to establish licences, set seasons for hunting and trapping 
and regulate harvest, export and trade in wolves. 

Even though wolves have transformative roles in ecosystems, they are still 
perceived as competitors with human hunters for wild prey such as moose 
and caribou and managed through depredation programs when they prey on 
domestic animals such as cattle and sheep. As such, wolves in Ontario largely 
exist in either protected areas where hunting and trapping are restricted or fur-
ther north, where prey are available and hunting, trapping and conflicts with 
humans and their domestic animals are less frequent. 

As top predators, the reduction and loss of wolves results in changes 
throughout terrestrial (and freshwater) ecosystems in ways that are not obvi-
ous to scientists and managers. For example, the restoration of wolves to the 
Greater Yellowstone Ecosystem resulted in a cascade of changes in vegetation 
creating habitats for beavers, black bears and bison and the return of riparian 
bird species (Ripple et al. 2014). Lessons learned from both extirpation and 
restoration of wolves suggests that Indigenous-led conservation and protection 
in northern Ontario can play an important role in the effort to conserve this 
species. Research is needed to address the complex socio-ecological challenges 
of human conflicts with large mammals like wolves.

Much of Ontario’s research and conservation efforts to date have been 
focused on eastern wolves (Benson et al. 2014). While not in northern Ontario, 
eastern wolves, a unique genetic type of grey wolf, are largely isolated in 
Algonquin Provincial Park where hunting and trapping are prohibited. Eastern 
wolves are designated as Threatened under the Ontario ESA and Special 
Concern under SARA.

American marten, Martes americanus
American marten are medium-sized carnivores in the Mustelidae or weasel fam-
ily. They are a habitat specialist in northern boreal forests requiring different 
resources at different scales (Wiebe et al. 2014). For example, at the landscape 
scale, marten require large areas of mature and older coniferous and mixed 
forest for their home ranges (up to 1,600 ha). Marten prefer older and mature 
coniferous forests and tend not to establish home ranges in areas with > 25-40% 
early-successional forest due to commercial forestry or development (Potvin et 
al. 2000). Marten also require complex physical structure including stands of 
large downed trees, dead wood and declining trees with high canopy closure 
to protect them from avian predators. Snow cover is important for marten and 
they select habitat types that provide thermal cover and subnivean (under snow) 
spaces where prey are active (McLaren et al. 2013). These complex structures 
support marten foraging for prey and provide protection from the climate (e.g., 
cold weather and snow) as well as reduce the risk of predation by hawks and 
other raptors (Bowman & Robitaille 1997). 

Lessons learned 

from both 

extirpation and 

restoration of 

wolves suggests 

that Indigenous-

led conservation 

and protection 

in northern 

Ontario can play 

an important 

role in the effort 

to conserve this 

species.

https://www.ontario.ca/laws/statute/90g01


117Fawn RiveR indigenous PRotected aRea ecological atlas

Figure 9. Average probability of occupancy for wolves, where 0 (light pink) is low and 1.0 (dark red) is high, based 
on aerial survey data (Poley et al. 2014). 
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Marten in central Ontario consistently selected for 
uncut, mature forests and resident animals rarely used 
adjacent logged forests where they were more suscep-
tible to trapping and predators. Population density and 
ages of marten were higher in uncut forests due to higher 
prey populations and fewer predators such as lynx and 
red fox (Thompson 1994). Thompson (1994) also found 
the majority of mortality in marten populations was 
attributed to trapping followed by predators and these 
rates were higher in logged forests compared to uncut 
forests. Trapping in uncut forests was a main source of 
mortality when prey populations were low (e.g., marten 

had less food). Webb and Boyce (2009) found reduced trapping success was 
associated with increased industrial activity and areas with greater amounts of 
open cover on traplines.

Marten populations and habitat preferences depend on the density of mar-
ten in the area as well as the density of their preferred prey, which includes red-
backed voles, deer mice, red squirrels and flying squirrels (Fryxell et al. 1999). 
In more western and northern boreal forest ecosystems, marten populations 
also prey on snowshoe hares and consequently marten, along with lynx, follow 
cyclical population cycles (Bulmer 1975). 

What we know about American marten in the Fawn River IPA and 
KIWDA

Scientists have used radio telemetry and winter snow-tracking transects, con-
ducted trapper surveys and examined marten carcasses to better understand 
American marten ecology and behaviour. The majority of studies on marten in 
Ontario have been conducted in protected areas such as Algonquin Provincial 
Park or study areas within the AOU. For example, research has focused on 
habitat selection patterns of American marten living in cut and uncut forests 
(e.g., Thompson 1994) and the perspectives of trappers and the impacts of trap-
ping on marten populations (e.g., Landriault et al. 2012, Suffice et al. 2017). 

Because marten occur at relatively low densities, monitoring these species 
to determine their population status is challenging. Sales of trapped pelts have 
long been used by wildlife managers to track fluctuations in the abundance of 
certain wildlife. However, fur sales can be influenced by population dynamics 
and trapping efforts, which depend upon numerous social (e.g., employment-
trapping conciliation, trappers’ health status), economic (e.g., variation in fur 
prices, available material resources) and environmental (e.g., weather, local 
habitat disturbance) factors (Suffice et al. 2017). 

Importance of American marten

American marten is a Species of Concern in managed boreal forests of Ontario 
(Watt et al. 1996, McLaren et al. 1998). This is due, in part, to the extirpation 
of American marten from much of their southern Ontario range in the 1950s 
because of overharvest and habitat loss due to excessive logging, forest fires and 
human settlement (de Vos 1952 cited in Abraham et al. 2011). Today, marten 

(Credit: Liam Cowan/WCS Canada)
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populations are considered to have largely recovered. Landriault and her col-
leagues (2012) noted that American marten remain an economically valuable 
furbearer in Ontario with an annual provincial harvest by trappers of approxi-
mately 40,000 martens. 

American marten is a cultural keystone species with important relationships 
with First Nations and local communities and economies around trapping. For 
example, American marten has been the most commonly harvested furbearer 
across the northern region of Ontario since the beginning of the fur trade in the 
1600s (Lytwyn 2002). 

Scientists consider American marten to be indicators of mature intact conif-
erous forests and an indicator of sustainable forest management in forests that 
are commercially harvested (Thompson 1994). The Far North Science Advisory 
Panel (2010: 85) recommended that the application of “ecological thresholds” 
for American marten be considered in land-use planning and decision making 
about development to maintain adequate forest habitats for marten populations 
(e.g., Hargis et al. 1999). 

The Fawn River IPA and KIWDA may provide intact boreal forest for 
American marten with suitable habitat complexity as well as abundant prey 
populations of snowshoe hare, red squirrels, southern red-back voles and 
Ruffed Grouse. Protected areas like the Fawn River IPA where the boreal forest 
habitat is intact and prey populations are stable or increasing may also serve as 
a reservoir or source of marten to surrounding areas where American marten 
may be impacted by trapping, forestry and other human disturbances.

American beaver, Castor canadensis
American beavers are large semi-aquatic rodents best known for their ability to 
create and maintain wetlands. They affect terrestrial and freshwater systems at 
multiple scales, making them ecological keystone species of riparian ecosystems 
(Naiman et al. 1988, Nummi & Holopainen 2014) and are considered eco-
system engineers (Thompson et al. 2021). For example, Stoll and Westbrook 
(2020) estimated that beaver in Riding Mountain National Park in Manitoba 
could impound between 8.2 and 12.8 million m3 of water in comparison to one 
of the largest hydroelectric dams in Manitoba, Limestone, that has a capacity 
of 3 million m3. 

Beavers tend to build their dams on fourth order streams or lower, manag-
ing variations in water levels primarily through dam and canal building. Beaver 
dams raise and stabilize water tables, alter stream hydrographs and enhance 
channel and riparian area sediment retention (Woo & Waddington 1990). 
The result is hydrologically complex, multi-channel networks that collectively 
enhance ecosystem resilience to disturbance, particularly climate change (Stoll 
& Westbrook 2020). Beavers influence terrestrial succession, potentially lead-
ing to novel ecosystems, such as beaver wetlands and beaver meadows, with 
unique habitat characteristics (Whitfield et al. 2015). Beavers and their habitats 
are natural components of freshwater wetlands across the north and they have 
co-evolved together suggesting that increasing beaver populations may also 
increase the future value of the ecosystem services they provide. 
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Beaver foraging behaviour plays an important role in shaping and linking 
aquatic and terrestrial ecosystem dynamics in the boreal forest. For example, 
when beavers are trapped out of ecosystems, forests transition to conifer-dom-
inated stands, which are not palatable to beaver (Green & Westbrook 2009). 
Beavers depend primarily on deciduous trees in mixed-wood stands, including 
shade-intolerant trees and shrubs such as aspen, poplar, cottonwood, beaked 
hazelnut and willow, for food and to create their lodges and dams. Trembling 
aspen is their preferred food (Touihri et al. 2018) and aquatic vegetation in 
ponds is important for beaver in sub-Arctic environments similar to the Fawn 
River IPA and KIWDA (e.g., Milligan & Humphries 2010). 

Beavers require food sources to be within, on average, 50 m of their ponds. 
Greater distances may be possible depending on topography (Touihri et al. 
2018), but this also increases the risk of predation (Hood 2020). Fires can 
renew beaver food sources and densities tend to increase during the first 10-30 
years after fire (Touihri et al. 2018). Declines in deciduous food sources due to 
climate change or land use that affects flooding regimes can potentially affect 
the ability of beavers to manage wetlands (Stoll & Westbrook 2020). 

American beavers are cultural keystone species and important components 
of food sovereignty for Indigenous Peoples. Beaver have important cultural and 
spiritual value to First Nations (e.g., Randazzo & Robidoux 2018). American 
beavers were nearly extirpated from the continent during the 17th and 18th 
centuries due to overharvest and trapping (Naiman et al. 1988, Lytwyn 2002). 
Population recovery began in the 1930s via re-introduction and conservation 
programs and beavers are one of the most commonly harvested furbearers in 
this region (e.g., Berkes et al. 1995, Tsuji & Nieboer 1999).

What we know about American beaver in the Fawn River IPA and 
KIWDA 

Scientists in Ontario have studied beaver through aerial surveys, observations 
and trends in populations evident in trapping and harvest records. However, 
most of the scientific research on beavers in Ontario has focused on the impacts 
of forestry and trapping in central Ontario (e.g., Landriault et al. 2009), 
Algonquin Provincial Park (e.g., Fryxell 2001) and the Chapleau Game Preserve 
(e.g., Barnes & Mallik 2001). 

A baseline survey of beaver activity in the Fawn River IPA, conducted either 
from a boat or from the air, would be useful to better understand how beavers 
are maintaining the terrestrial and riparian habitats in the IPA. Interviews with 
Elders and Knowledge holders may also be useful to better understand the 
changes happening in the Fawn River IPA because of beaver activity and use.

Importance of American beaver

In addition to their cultural values and ecological roles in engineering ecosystem 
dynamics and ecosystem services, beavers are an important alternative prey for 
grey wolves affecting the predator-prey dynamics between wolves, moose and 
caribou in boreal systems, particularly in the summer (e.g., Latham et al. 2013). 
Scrafford and Boyce (2018) also found beavers were important prey for wolver-
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ine living in the boreal forest. A review of the historical and current trapping 
information available for beavers would also provide a basic understanding of 
human impacts on beaver populations over time and possible implications for 
wolf and wolverine populations.

Bats
Bats are the only flying mammals in the world and are the second-most diverse 
group of mammals. Bats can live up to 40 years of age and are efficient and 
agile predators living primarily on insects, which they catch using echolocation. 

Bats are small mammals that have evolved a number of behaviours that 
allow them to conserve energy, including lowering their metabolism and body 
temperature daily. Bats also conserve heat and energy by roosting together in 
specialized habitats during the day and in caves and other structures during the 
winter. For example, northern long-eared myotis (Myotis septentrionalis), little 
brown myotis (Myotis lucifugus), eastern small-footed myotis (Myotis leibii), 
tri-colored bats (Perimyotis subflavus) and big brown bats (Eptesicus fuscus) 
hibernate in cool, humid caves or abandoned mines while big brown bats also 
hibernate in buildings (Naughton 2012). Females of hibernating species give 
birth in June or July (van Zyll de Jong 1985). 

Some bat species migrate south avoiding northern temperatures when 
insects are not available. Silver-haired bats (Lasionycteris noctivagans), east-
ern red bats (Lasiurus borealis), and hoary bats (Lasiurus cinereus) migrate 
between mid-August and October (Fleming & Eby 2003 cited in Layng et 
al. 2019). Eastern red bats and hoary bats hibernate south of 40°N and in 
the southern United States and Mexico, respectively (van Zyll de Jong 1985). 
Females of all migratory species give birth upon returning to the northern 
parts of their ranges in late May-July. Non-migratory species are affected by 
white-nose syndrome (WNS) – a devastating fungus affecting their behaviour 
during hibernation causing death and declines in bat populations across North 
America (see Diseases in Threats section).

What we know about bats in the Fawn River IPA and KIWDA

There are eight species of bats documented in Ontario, but bats remain poorly 
studied by scientists in northern Ontario. As part of the Far North Biodiversity 
Project, OMNRF conducted a series of surveys for different species in the far 
north, including bats. The goal of the project was to provide a baseline of 
information in support of community-based land-use planning. The project 
conducted acoustic sampling of bats in June and July during 2010–2014. Bat 
vocalizations were captured using special recorders placed in potential bat 
habitats.  

•	 Layng and her colleagues (2019) detected big brown bats, hoary bats, east-
ern red bats, silver-haired bats, little brown myotis, northern long-eared 
myotis and tri-colored bats during this project. They identified bats by their 
call signatures and unique species-specific features. Hoary bats were most 
frequently detected in their surveys and were the only bat species detected 
in areas overlapping with the Fawn River IPA and KIWDA. 

Hoary bat (Credit: Jason 
Headley)
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•	 Layng and her colleagues (2019) found that temperature was a consistent 
predictor of bat occupancy across the north. Bats required an average daily 
temperature of at least 14°C for bat occurrence because of the influence 
of temperature on insects, their primary prey. They also found that forest 
habitat was an important predictor of bat occupancy because of the unique 
roosting and foraging habitats that bats require. Finally, they found that 
some bat species were easier to detect in their surveys such as the little 
brown bat in comparison to other species like the northern long-eared myo-
tis. Occupancy probability maps developed by Layng et al. (2019) should 
be requested to support bat research and monitoring in the Fawn River IPA.

Edge and riparian habitats protected within the Fawn River IPA and the 
KIWDA are likely important habitats for northern bat species because they pro-
vide insects and foraging and roosting habitats while offering protection from 
predation (Gruebler et al. 2008). 

Riparian areas in the Fawn River IPA may also provide travel corridors 
allowing bats to access various habitats as needed throughout their lifetime 
(Burns et al. 2015). Forest-roosting bats, such as hoary bats, prefer tall, large-
diameter trees in stands with open canopies near water (McGowan & Hogue 
2016). Riparian areas and tall, large diameter trees near water could be selected 
as part of a monitoring program to understand bat occurrence and behaviour 
in the Fawn River IPA.

Ultimately, temperature remains an important predictor of bat occurrence 
and behaviour in the Fawn River IPA and KIWDA because of its influence on 
prey (e.g., insects) and the availability of riparian and forest habitats for differ-
ent bat species that may be present in the Fawn River IPA and KIWDA. 

Importance of bats

Bats are important indicators of functioning and intact forest and riparian 
ecosystems and they provide a number of important ecosystem services for 
humans, including crop pest control and pollination. These are described in 
more detail in the following section on Benefits to people.

Under the Ontario ESA, the little brown myotis and northern myotis bats 
are listed as Endangered and are also protected under SARA.  

3.  Benefits to people provided by the Fawn River IPA 
mammals and terrestrial ecosystems 
Mammals play significant roles in terrestrial, freshwater and marine ecosystems 
contributing to many ecosystem functions, processes and services. Mammals 
in the north have important effects on terrestrial ecosystems through nutrient 
cycling, energy flow and their effects on communities through food-web dynam-
ics, keystone species and bottom-up/top-down ecological processes (Figure 10). 
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Figure 10. Mammals in the broader region where Fawn River IPA and KIWDA are located play a number of 
important roles in maintaining the processes and functions of ecosystems. Some of these services are important to 
people as well. Adapted from Lacher et al. 2019. (Credit: Lucy Poley)



124 WILDLIFE CONSERVATION SOCIETY CANADA | CONSERVATION REPORT NO. 15

Large herbivores like caribou and moose and top predators like wolves and 
wolverine influence ecosystems at many levels through the consumption of veg-
etation and prey, respectively. (Ripple et al. 2014). These relationships can have 
profound effects on riparian vegetation and animal communities using these 
habitats. Bats are important pollinators of plants, disperse seeds and consume 
insects such as mosquitoes (Kunz et al. 2011). Beavers are considered ecosystem 
engineers that create, modify or destroy habitats that alter ecosystem structure 
and function and increase biodiversity (Thompson et al. 2021). 

Many mammals and boreal plants within terrestrial ecosystems like those 
in the Fawn River IPA are the foundation for food sovereignty and medicines 
for First Nation communities with important cultural and spiritual values and 
social practices within Indigenous Knowledge Systems (e.g., Karst 2010). 

Protecting mammals within the Fawn River IPA and KIWDA supports 
the maintenance of ecosystem services that are important to KI, First Nations, 
Ontarians, Canadians and the world. Some of these services are identified in 
Appendix 1. Completing an ecosystem services assessment (e.g., Ecosystem 
Services Toolkit) in the Fawn River IPA and KIWDA would help identify rel-
evant ecosystem services in the region and identify research, monitoring and 
communication about the value and importance of Indigenous-led protected 
areas to conserve mammals.

4.  Threats
Mammals are severely impacted by habitat loss, overharvest, invasive spe-
cies and climate change (Schipper et al. 2008, Pacifici et al. 2017). Mammal 
declines and losses compromise the functions they have in ecosystems and the 
services they provide that benefit humans (Lacher et al. 2019). At the same time, 
humans, also mammals, have been described by scientists as a “hyper keystone” 
species (Worm & Paine 2016) because they have transformed the land, water, 
atmosphere and biodiversity of the planet (Barnosky et al. 2012). 

Where humans have used energy, extracted largely from fossil fuels, to 
develop industrial agriculture, roads and cities to create global infrastructure 
supporting a connected economy, there have been pervasive impacts that 
threaten all mammals, biodiversity and life. 

The following section describes some of the key threats to mammals in 
northern boreal and taiga biomes similar to the Fawn River IPA and KIWDA.

Direct mortality of mammals
Wildlife trapping and harvest in the far north in Ontario is mainly by First 
Nations people. Harvest of wildlife by First Nations is recognized as the basis 
of inherent, Treaty and Aboriginal Rights. 
•	 In the HBL portion of the Fawn River IPA and KIWDA, harvest estimates 

for all groups of wildlife including furbearers, caribou and moose were 
determined in the early 1980s (e.g., Berkes et al. 1995). With few excep-
tions, most species are not currently being monitored adequately or at all 
and require different protocols and sampling rates to determine status and 
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detect trends in populations. For example, the frequency of aerial popu-
lation surveys for moose and caribou is greater in the southern Ontario 
Shield portion of the far north (3-5 year cycle) than it is in the northern 
HBL portion (about a 10-20 year cycle) while furbearers are monitored at 
the scale of registered traplines (tens to hundreds of square kilometres). 

•	 Within the region, new and planned infrastructure associated with the Ring 
of Fire mineral exploration area could also result in increased access and 
harvesting rates and mortality associated with wildlife conflicts and vehicle 
collisions affecting many large mammals as they move to avoid the distur-
bance associated with all-weather roads and mines.

•	 Another area of mortality for mammals is through human-wildlife interac-
tions and conflicts including at landfill sites, exploration and mining sites 
and other developments. These sites may be associated with increased 
potential for purposeful or incidental harvest of “nuisance wildlife” par-
ticularly carnivores such as polar bears, grey wolves, foxes and wolverines 
(Nyhus 2016). 

Community-based monitoring of mammals, including human-wildlife 
conflicts, threats and harvest in the Fawn River IPA and KIWDA is important 
for understanding the status and trends of mammals as well as demonstrating 
the importance of Indigenous-led conservation and protected areas to mammal 
conservation in northern Ontario.  

Climate change
Human-induced climate change is an important threat contributing to cumula-
tive impacts on mammals in the Fawn River IPA, KIWDA and throughout the 
region. 

The impacts on mammals will depend on the species. For example, a 
shorter sea-ice season in Hudson Bay and James Bay will negatively affect polar 
bears who depend on sea ice to find their preferred food (Varrin et al. 2007) 
and warmer temperatures may reduce suitable habitat for caribou because of 
insect harassment (Vors & Boyce 2009). Changes in snow depth and snow 
persistence will affect current relationships between wolverine (Copeland et al. 
2010), lynx and snowshoe hares and their winter and spring habitat require-
ments. However, some northern species may also benefit from climate change. 
For example, an increase in forest fire frequency could generate younger forest 
stands and additional suitable moose habitat (e.g., Rempel et al. 1997) while 
warmer winter temperatures may lead to northward expansion of bats (Sherwin 
et al. 2013). Beaver will have an important role in maintaining the resiliency of 
the boreal forest to climate change. Yet, increases in the occurrence and severity 
of wildfires, for example, will also change the vegetation composition of boreal 
forests in ways that may not be ideal for beavers (Hood & Bayley 2008). 

Climate change will interact with and exacerbate other threats and stress-
ors, including habitat loss and fragmentation, overharvest, invasive species and 
pollution. The result will be direct, indirect and cumulative impacts on both 
terrestrial ecosystems and the mammals that depend upon them (McCain & 
Heske 2019). 
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Looking forward, the climate future of the Fawn River IPA and KIWDA is 
expected to be warmer and will alter the water cycle, including the precipitation 
to evaporation regime causing changes in streamflow. As such, establishing a 
baseline of information will be important for determining how these changes 
may impact the Fawn River IPA including measuring weather and climate vari-
ables to understand how the IPA and broader region are changing.

Current and future land use
Existing and proposed land use such as hydroelectric, mineral exploration and 
mining projects, electricity transportation corridors and winter and all-season 
roads can contribute to direct, indirect and cumulative effects on caribou and 
other mammals in the region. 

These developments enable hunters and predators to access caribou and 
moose more easily and create barriers to their movement. For example, the 
winter road from Shamattawa to Fort Severn as well as ATV travel along the 
coast in the summer may have already impacted caribou, affecting population 
distribution and abundance in the Fawn River IPA and KIWDA. 

As industrial development in the region progresses, eskers will likely be 
identified as a source of granular material for road and mine construction. 
However, eskers make up a relatively small percentage of the landscape and 
the importance of eskers for wildlife remains poorly documented in northern 
Ontario. For example, Arctic research has found an association between wolves 
and the use of eskers for denning habitat (McLoughlin et al. 2004). Eskers 
should be identified as ecologically sensitive and monitoring programs should 
include detailed investigations of any wildlife use associated with eskers in the 
Fawn River IPA and KIWDA.

Wildlife health
Pathogens are living or non-living things capable of causing disease in living 
organisms (Leighton 2011). Pathogens are part of the biological and environ-
mental complexity that lends stability and resilience to ecosystems and their 
functions. Living pathogens make up the biodiversity of ecosystems, including 
a wide spectrum of organisms, from worms and arthropods, to fungi, protozoa, 
bacteria and viruses. 

Non-living pathogens include simple chemical elements like mercury; a 
wide range of industrial and other chemicals produced by humans (called 
Contaminants below); complex biological toxins produced by various organ-
isms; and misfolded proteins such as the prions responsible for the transmissible 
spongiform encephalopathies including chronic wasting disease (CWD).

Scientists recognize that the occurrence, intensity and importance of disease 
in individual mammals and their populations are governed by many influences 
including the physiology (e.g., nutrition, diet, age, sex, health) and population 
dynamics of the species, individual exposure to pathogens, and the condition of 
the environment such as temperature, moisture, salinity and pH. 
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The patterns of disease in wild mammals has changed profoundly with 
escalating environmental change and some pathogens are of national and inter-
national concern because they can cause disease in humans, or zoonoses (e.g., 
Keatts et al. 2021), and domestic animals or threaten wild populations around 
the world. 

National surveillance of wildlife health in Canada is carried out by the 
Canadian Wildlife Health Cooperative (CWHC n.d.). Some of the more com-
mon and important pathogens of wild mammals are highlighted below. Please 
check out the CWHC website for more information on these pathogens.
•	 Rabies	 (virus). Rabies is a fatal infection of the central nervous system 

caused by any of the several different strains of rabies virus, a rhabdovirus. 
It is transmitted from infected to uninfected animals, including humans, 
primarily by bite wounds contaminated with infectious saliva. All mam-
mals appear to be susceptible to all strains of rabies virus, but each strain 
persists in nature by transmission cycles within a single host species or a 
very small group of host species. For example, strains of rabies virus main-
tained in Arctic foxes and in several different species of bats appear to have 
been present in Canada since prehistoric times.

•	 Brucellosis	 (bacteria). Brucellosis is the name given to all diseases caused 
by infection with any of the several different species of the bacterial genus 
Brucella. The clinical manifestations of brucellosis are many, but the most 
common are infection and inflammation of the female and male reproduc-
tive tracts with resulting abortion and male infertility, and infection of 
joints and tendon sheaths resulting in progressive lameness. Infection per-
sists often for the lifetime of the animal. Humans are similarly susceptible 
to infection. Brucellosis is currently limited to bison in and around Wood 
Buffalo National Park, barren-ground caribou across northern Canada and 
in seal populations.

•	 White-nose	 syndrome	 (mainly	 fungus). White-nose syndrome (WNS) is 
a new disease that was first recognized in bats in New York State in the 
winter of 2006. The first occurrences of WNS in Canada were detected in 
the late winter of 2010 during active surveys of bat hibernacula in Ontario 
and Québec (COSEWIC 2013). Affected individuals suffer severe weight 
loss and dead and dying emaciated bats have been found outside of major 
hibernacula during late winter, presumably searching for food when none 
is available and the bats should be hibernating. White-nose syndrome 
is thought to be the leading cause of decline of bat species in Ontario 
(COSEWIC 2013).

•	 Meningeal	worm	of	white-tailed	deer	(parasitic	worm). Parelaphostrongylus 
tenuis is a parasitic brain worm of white-tailed deer with a life cycle that 
involves two very different animal hosts: the white-tailed deer and several 
different species of terrestrial snails and slugs. The adult worms live in the 
connective tissue membranes on the outside of the brain (the meninges) of 
the deer where they mate and deposit eggs into the deer’s large veins. The 

http://www.cwhc-rcsf.ca/about_us.php
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eggs are carried to the lungs where larvae then hatch. The larvae move up 
the airway to the throat, are swallowed, and then expelled in the deer’s 
feces. The infectious larvae then burrow into snails and slugs, which, in 
turn, excrete them.  These excreted infectious larvae are consumed by deer 
and move into the deer’s brain and spinal column (Lankester, 2010). In 
white-tailed deer, the adult worms live on the surface of the brain for the 
lifetime of the deer without causing significant damage or disease. However, 
in moose and caribou, P. tenuis can produce fatal disease. Movement of 
white-tailed deer further north in Ontario as climate change (e.g., Kennedy-
Slaney et al. 2018) make habitats more suitable for them could change the 
distribution of P. tenuis with implications for caribou and moose where 
they overlap (e.g., Rempel et al. 2021).

•	 Winter	 tick	 in	 moose	 (parasitic	 insect). Throughout most of their range 
in North America, moose suffer periodic events of high mortality in late 
winter associated with severe infestations with winter tick, Dermacentor 
albipictis. This tick is native to North America and infests a variety of other 
hosts including caribou. However, severe infestations frequently resulting 
in death are common only in moose. Large-scale mortality events often are 
described in association with weather events such as severe cold, snow or 
freezing rain in March and April, impacting moose affected by inadequate 
nutrition from poor habitat. Infections of winter ticks are expected to 
increase with climate change (e.g., Rempel et al. 2021).

•	 Chronic	 wasting	 disease	 (infectious	 proteins	 or	 prions).	 Chronic wasting 
disease (CWD) is a fatal prion disease of the brain of deer, elk and moose 
and is spreading in North American cervid populations (Mysterud & 
Edmunds 2019).

Contaminants
Many contaminants including PCBs and organochlorine pesticides such as 
dichlorodiphenyltrichloroethanes (DDTs), chlordanes (CHLs), hexachlorocy-
clohexanes (HCHs) and hexachlorobenzene (HCB) used in industry and agri-
culture have been regulated in some countries at national level since the 1970s. 
Since 2004, these contaminants have been regulated globally by the Stockholm 
Convention on Persistent Organic Pollutants (UN Environment Program 2019) 
yet they are still present in high concentrations in Arctic and some sub-Arctic 
environments, particularly marine ecosystems. Generally, mercury pollution is 
considered to be a consequence of nonpoint source global emissions. Mercury 
emissions have recently been subject to regulation at the international level 
through the 2017 ratification of the Minamata Convention on Mercury. 

Apex predators such as polar bears and wolves can bioaccumulate these 
contaminants over time as a result of eating prey animals that also contain 
contaminants ingested during their lifetimes. Contaminants can disrupt their 
immune systems, endocrine functions and reproduction, emphasizing the need 
for continued monitoring. Polar bears remain the most well-studied mammal 
in the region with respect to contaminants (Routti et al. 2019). Polar bears in 

http://www.pops.int/TheConvention/Overview/tabid/3351/Default.aspx
http://www.pops.int/TheConvention/Overview/tabid/3351/Default.aspx
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the South Hudson Bay subpopulation have been found to have high concentra-
tions of a number of fat-soluble contaminants used as insecticides in industrial 
agriculture, including chlordane-related compounds, dichlorodiphenyldichloro-
ethylene (DDE, the degraded version of DDT), and dieldrin (an alternative to 
DDT) (Norstrom et al. 1998). Changes in diet due to climate change may also 
expose polar bears to additional contaminants (Thiemann et al. 2008). 

Many metals such as mercury, lead and arsenic occur naturally in the region 
and may be increased by human activities such as mineral exploration, road 
building and mining. Concentrations of 21 elements measured from Canadian 
polar bears (including the South Hudson Bay subpopulation) have not changed 
significantly since the 1980s, and all levels within the South Hudson Bay sub-
population were below those associated with toxicity effects (Rush et al. 2008). 

To address contaminants and potential implications for human and wildlife 
health, measurements and modeling will be necessary and baseline sampling 
from hunter-killed mammals would be useful to better understand current levels 
of contaminants in mammals in the Fawn River IPA and KIWDA. 

Interactive and cumulative effects (see also Climate change)
Conserving mammals requires a comprehensive approach that can consider 
cumulative effects. Cumulative effects are often characterized as “death by a 
thousand cuts” referring to the perceived individual activities that are assessed 
in isolation but contribute to major impacts when combined or interacting with 
other activities (MacDonald 2000). A recent report by the Council of Canadian 
Academies (CCA 2019) on natural-resource management argues for land-use 
management that occurs at relevant ecological and social scales and addresses 
cumulative effects more explicitly as part of the management, rather than in 
isolation within impact assessment. 

Mammal conservation and the consideration of cumulative effects in 
Ontario are almost impossible under Ontario’s current policy and siloed 
approaches to land-use planning and decision making. Protected areas like 
the Fawn River IPA will be important as development unfolds across northern 
Ontario. 

Previous recommendations have called for careful planning of development 
and implementation needs to be monitored over time and adapted as necessary 
(e.g., FNSAP 2010). Industrial development like roads, mines and hydroelectric 
development, among others, are novel stressors on the ecosystems and species 
in the north. 

Where possible, potential ecological thresholds based on the best available 
science and Indigenous Knowledge should be considered. Enough is known 
about certain responses to suggest precautionary limits to human activities that 
may contribute to the total amount of landscape disturbance on boreal caribou 
populations (e.g., Environment Canada 2012). 

Ecological thresholds that may be relevant at the scale of the Fawn River 
IPA include: 

•	 Habitat	 loss. Species like American marten require interior forest condi-
tions and are unable to persist in landscapes with intact habitat patches that 
are below a certain size (FNSAP 2010).
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•	 Overall	 disturbance. Disturbance-sensitive species such as caribou may 
exhibit recruitment failure once a certain percentage of their population 
range has been disturbed through natural and anthropogenic sources 
(Environment Canada 2012).

•	 Roads. A number of species like wolves and wolverine may be unable to 
persist in landscapes characterized by critical density of roads (Mladenoff et 
al. 1995) or they may move away from roads due to disturbance resulting 
in functional habitat loss (e.g., caribou) (Vors et al. 2007).
As Ontario and First Nations communities develop all-season roads, trans-

mission lines and broadband communications, there will be increasing region-
opening development requiring a proactive, comprehensive strategic plan for 
transportation and energy. While Ontario is planning to develop an all-season 
road strategy for the far north, limits on road density, water crossings and 
wetland incursion should be developed to minimize risks to mammals and the 
communities that depend upon them. 

5.  Recommendations
Terrestrial ecosystems
•	 Consider more carefully, the approaches to commercial forestry manage-

ment and planning in the northern remote regions where productivity and 
growing seasons are short and there are multiple social and ecological val-
ues besides timber and employment.

•	 Designate eskers as ecologically sensitive and include detailed investiga-
tions of any wildlife use associated with eskers in the Fawn River IPA and 
KIWDA as part of monitoring programs.

Mammals
•	 Monitor land use within the IPA to ensure impacts to caribou do not 

increase at the range scale. 

•	 Co-create research with First Nations to address the lack of scientific infor-
mation on moose population dynamics, distribution and relationships to 
First Nations in the Fawn River IPA and KIWDA. 

•	 Conduct research to understand habitat use and protect areas associated 
with active wolf dens and rendezvous sites in the Fawn River IPA and 
KIWDA. 

•	 Conduct a baseline survey of beaver activity in the Fawn River IPA to bet-
ter understand how beavers are maintaining the terrestrial and riparian 
habitats in the IPA. 

•	 Review historical and current trapping information available for beaver to 
develop a basic understanding of human impacts on beaver populations 
and possible implications for wolf and wolverine populations.
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•	 Conduct interviews with Elders and Knowledge holders to better under-
stand the changes happening in the Fawn River IPA because of beaver 
activity and use. 

•	 Monitor riparian areas in the Fawn River IPA for bat presence and activity. 

•	 Request occupancy probability maps developed by Layng et al. (2019) to 
support bat research and monitoring in the Fawn River IPA.

•	 Complete an ecosystem services assessment (e.g., Ecosystem Services 
Toolkit) in the Fawn River IPA and KIWDA to help identify relevant eco-
system services in the region and identify research, monitoring and commu-
nication about the value and importance of Indigenous-led protected areas 
to conserve mammals.

•	 Collect samples from hunter-killed mammals to better understand current 
levels of contaminants in mammals in the Fawn River IPA and KIWDA. 

Fawn River IPA management and planning
•	 Establish protocols and best practices to support the use of Indigenous 

Knowledge Systems and science to provide the best available knowledge 
to consider the past, current and future conditions of mammals and the 
ecosystems they are interconnected with. 

•	 Given the cumulative effects of land use and climate change, further 
research and monitoring led by the community should be explicitly includ-
ed in planning and decision making about the biodiversity and ecosystems 
that make up the Fawn River IPA.

•	 Develop a community-based monitoring program in the Fawn River and 
KIWDA, including human-wildlife conflicts, threats and harvest to support 
the understanding of the status and trends of mammals.

•	 Establish a baseline of information, including measuring weather and cli-
mate variables, to determine what is changing and how these changes may 
impact the Fawn River IPA.

•	 Establish limits on road density, water crossings and wetland incursion to 
minimize risks to mammals and the communities that depend upon them. 

•	 Demonstrate the importance of Indigenous-led conservation and protected 
areas to mammal conservation in northern Ontario. 

Further information
1  While the Fawn River IPA is not directly connected to the marine ecosystem of Hudson 

Bay, polar bears are discussed below. Additional information about the importance of 
marine mammals, including five species of whales, five species of seals and Atlantic 
walrus are described in Niemi and her colleagues (2010).
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Ecosystem service (ES) and how benefits to humans are derived from the ES Potential example of ES provided by mammals in the Fawn River IPA and KIWDA

Provisioning services – the result of ecosystem processes and functions that provide goods or products 

•	 Food
Edible products derived from plants, animals and fungi that humans require for biological sustenance or 
commercial use (e.g., fruits, nuts, seeds, meat, vegetables, fungi, tubers/roots, herbs, oils). Ecosystems 
produce many wild foods and also provide soil, nutrient, microbiological and climatic conditions that enable 
humans to cultivate food. These occur through natural gross primary production and conversion of solar energy 
into biomass, secondary productivity through energy transfer in food chains and water and nutrient cycling.

Many mammals are important food sources for First Nations in northern Ontario and are culturally significant 
for food security and sovereignty. Some mammals like moose are also important food sources for recreational 
and non-Indigenous hunters in Ontario. Domesticated mammals are the basis for much of the protein in human 
diets in North America. 

•	 Timber and other wood products
Ecosystems produce raw materials from plants and animals that are used by people in many different ways. 
Plant fibres are used for building (e.g., wood) or are broken down for other products (e.g., pulp for paper) and 
are also woven to make fabric and other pliable materials (e.g., rope). Raw material derived from animals is also 
used by people (e.g., fur and wool for clothing, blankets and other textiles, down filler and sinew for a variety of 
purposes).

Boreal-forest ecosystems that provide homes and habitats for many species of mammals provide timber for 
harvest as well as biomass fuel in Ontario.

Ecosystem service (ES) and how benefits to humans are derived from the ES Potential example of ES provided by mammals in the Fawn River IPA and KIWDA

Regulating services – the result of ecosystem processes and functions that regulate all aspects of the environment, providing security and habitable conditions that species, including humans, rely upon

•	 Pollination and seed dispersal
Most plants require pollination to reproduce. Natural pollination occurs primarily by insects and also by wind, 
birds, and bats. Changes to ecosystems and impacts to pollinator species from human or other activity alter the 
abundance and distribution of pollinators and hence their effectiveness.

Pollination and seed dispersal is an example of a mutually beneficial relationship between plants and mammals 
in which mammals are mobile links between plant populations in terrestrial ecosystems. Many fruit- and seed-
bearing plants have co-evolved with their fruit-eating seed dispersers including browsing moose and caribou, 
scatter-hoarding rodents such as red squirrels and some bat species. 

•	 Insect pest regulation
Changes to ecosystems, including pest management interventions, can alter the capacity of the ecosystem 
to naturally regulate pests, thus potentially influencing the production of harvestable goods. Natural pest 
regulation supported by healthy ecosystems significantly reduces impacts of unwanted predation, for example, 
on crops, and the monetary and (in the case of pesticide use) health costs associated with implementing 
engineered controls.

The consumption of large numbers of night-flying insects by bat populations has been quantified by scientists 
studying bats and agriculture in the United States.

•	 Water purification and water treatment
Vegetation, soils and soil biota can help to filter out and sequester or decompose organic wastes, including 
those introduced in production landscapes. Water filtering by wetlands involves the breakdown of nutrient-
rich waste from human and animal sources and the removal of disease-causing bacteria such as E. coli. 
Bioremediation of soils and water relies on the metabolic activity of plants and microorganisms to absorb 
pollutants from soil or water and, in some cases, to digest toxins. The purification of fresh water for drinking 
and other purposes as well as the removal of microbes and other toxins provide an important benefit to human 
health.

Boreal-forest ecosystems can affect freshwater quality. For example, forests along water edges and riparian 
features provide shade, moderating water temperatures and provide a source of organic nutrients used by 
fish and other aquatic organisms that are eaten by mammals. Processes like wildfire, blowdown and erosion 
provide sediment, nutrients and increase water temperatures. Forests also modify the chemistry of incoming 
precipitation as a result of interactions between vegetation and soils. Intact boreal forests in watersheds like 
the KIWDA are able to maintain high-quality drinking water.

Appendix 1. Ecosystem Service Descriptions and examples of mammals and terrestrial ecosystems that potentially provide these services in the Fawn River IPA and 
KIWDA. Descriptions of each Ecosystem Service are taken from the 2017 Value of Nature to Canadians Study Taskforce. Note: This table does not include cultural services 
and defer to the KI Cultural Atlas for a preliminary understanding of the cultural value of mammals to KI.

7.  Appendix

continued on next page
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Ecosystem service (ES) and how benefits to humans are derived from the ES Potential example of ES provided by mammals in the Fawn River IPA and KIWDA

•	 Climate regulation and carbon sequestration
Ecosystems play an important role in moderating local weather and influence climate locally, regionally and 
globally. Ecosystems influence global climate by emitting greenhouse gases (GHGs) or by absorbing GHGs or 
aerosols from the atmosphere. Topography, vegetation, decomposition (by animals, fungi and microbes), albedo 
and waterbodies interact with regional and global climate processes to regulate climate.

Boreal-forest ecosystems in northern Ontario are important for storing and sequestering GHGs and carbon for 
the purposes of climate change mitigation. Maintaining this service requires intact mature forests, enabling the 
forest to recover post-impacts and/or restoring damaged and degraded ecosystems. 

Beavers modify GHG storage and sequestration dynamics. Beaver activity in creating and maintaining wetlands 
causes both sink and source dynamics of carbon and methane, which vary due to the temporal and spatial 
nature of beaver occupancy, along with dam/flood/pond age and water table level. A single beaver wetland 
may simultaneously both sequester and emit GHGs if several beaver works are concurrently present (e.g., a dry 
beaver meadow and a deep inundation area).

•	 Natural hazard regulation
The impact of extreme weather events and natural hazards such as floods, avalanches and landslides can be 
ameliorated by intact ecosystems. For example, coastal dune ecosystems can dampen the impact of storm 
surges, thus minimizing harm to people and damage to infrastructure. Ecosystems also play a role in regulating 
natural disturbance regimes such as forest fires. Changes to forest ecosystems, for example, through fire 
suppression, can lead to more intense fires caused by higher fuel loads that can damage seed banks and be 
more difficult to control.

Beavers help moderate the impacts of extreme weather events affecting water flow and levels. Beaver-created 
wetlands modify natural-flow regimes by increasing surface- and groundwater retention, thereby moderating 
extreme events. Flood peaks are mitigated through rainwater retention and drought conditions by slowly 
releasing water through dams. 

Ecosystem service (ES) and how benefits to humans are derived from the ES Potential example of ES provided by mammals in the Fawn River IPA and KIWDA

Supporting or habitat services – the underlying ecosystem processes and functions that are necessary for the production of all other ecosystem services, creating the biological environment

•	 Primary production, energy flow and nutrient cycling Large herbivores, including moose and caribou, that graze and browse vegetation throughout the year and 
either migrate or move between freshwater and terrestrial ecosystems play important roles in transferring 
nitrogen, phosphorus and other important nutrients across boreal forests and taiga biomes. For example, 
grazing by migratory caribou herds shifts dominant lichen-bryophyte communities to grasses and sedges. 
Preferences of these species for different shrubs influence which plants dominate, particularly as climate 
impacts plants as well. Declining populations of caribou and moose likely have important implications for 
boreal-forest and taiga productivity in northern Ontario.

•	 Habitat
Habitats provide everything that an individual plant or animal needs to survive: food, water and shelter. Each 
ecosystem provides different habitats that can be essential for a species’ life cycle. Migratory species, including 
birds, fish, mammals, and insects, all depend upon multiple ecosystems during their migrations. 

Beavers affect the environment providing shelter, food and breeding habitat for invertebrates, fishes, 
amphibians, waterfowl and other mammals.

continued from previous page
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