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14.

WILDLIFE AND WILDLIFE HABITAT

Wildlife refers to the native fauna in a region and for the purpose of this assessment includes all mammals, birds,
amphibians and reptile species potentially affected by the East-West Tie Transmission Project (the Project).
Wildlife habitat refers to the terrestrial and aquatic environment on which wildlife species rely for survival and
reproduction. This section describes and summarizes the assessment of the effects of the Project on wildlife
and wildlife habitat, including species of conservation concern and species of interest to stakeholders.
The assessment follows the general approach and concepts described in Section 5. The main steps in the
assessment include:



considering input from Indigenous communities, government representatives and agencies,
other communities, property owners, and people or groups interested in the Project during the ongoing
consultation process (refer to Section 14.1);





identifying information and data sources used in the assessment (refer to Section 14.2);



describing the existing environment (i.e., baseline characterization) and identifying environmentally sensitive
features specific to each criterion (refer to Section 14.5);




identifying potential Project-environment interactions (refer to Section 14.6);

identifying and rationale for selection of criteria and indicators for wildlife (refer to Section 14.3);
establishing temporal boundaries (i.e., construction and operation phases) and study areas (i.e., Project
footprint and local study area) for the assessment of effects on these criteria (refer to Section 14.4);

undertaking the net effects assessment (refer to Section 14.7):
identifying potential environmental effects;
identifying recommended mitigation measures;
predicting the net effects; and
characterizing the net effects (i.e., after mitigation) of the Project on environmental criteria (refer to
Section 14.8).




assessing the significance of the net effects (refer to Section 14.9);
conducting a cumulative effects assessment of the net effects in combination with other past, present,
or reasonably foreseeable developments (RFDs) and activities, and assessing significance,
if applicable (refer to Section 14.10);



determining the degree of certainty in the net effects prediction and associated determination of
significance (refer to Section 14.11); and



identifying follow-up, inspection, and monitoring programs that will be completed during and after
construction (refer to Section 14.12).
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14.1 Input from Consultation and Engagement
Consultation and engagement for the Project considered Indigenous communities, regulatory agencies, property
owners, interest holders, Crown interests and the general public. Consultation activities are described in Section 2
of the amended Environmental Assessment (EA) Report. The draft and final EA Reports were each subject to a
public review and comment period. Comments received on the draft EA Report, responses and change log are
provided in Appendix 1-III. Comments received on the final EA Report and responses are provided in
Appendix 1-IV. The following concerns related to wildlife and wildlife habitat were raised during consultation and
engagement and from comments received on the draft and final EA Reports:



Ministry of Environment and Climate Change (MOECC), Ministry of Natural Resources and Forestry (MNRF),
and Métis Nation of Ontario (MNO) expressed concern that many responses to comments on the draft
EA Report were provided in Appendix 1-III of the final EA Report and not integrated into the body of the
final EA Report. Suggested changes acknowledged in responses to comments on the draft EA Report but
not incorporated into the final EA Report have been incorporated into the amended EA Report where
appropriate.



MOECC, MNRF and Indigenous communities expressed concern with the pathway screening methodology
in the draft and final EA Reports. The EA methods have been revised and feedback has been incorporated.
The terms “effect pathway” and “assessment endpoint” were removed from the amended EA Report.
This revision is reflected throughout this section of the amended EA Report.



MOECC, MNRF and Indigenous communities expressed concerns about the use of the pathway screening
method excluding some potential Project effects from being carried forward to the net effects assessment.
All potential Project effects are considered in the net effects assessment and net effects assessment tables
were added for each criterion assessed in Section 14.7.



Environment and Climate Change Canada (ECCC), MOECC, and MNRF requested that the assessment
consider the biophysical attributes of the Lake Superior Coast Range for woodland caribou. Caribou habitat
availability and distribution were used to analyze changes in general habitat descriptions (refer to
Appendix 14-III) developed in consultation with the MNRF, which incorporate both the biophysical attributes
of habitats and their ecological function.



MNRF requested that the wildlife assessment include quantification of effects on Significant Wildlife Habitat
(SWH). Effects on SWH from the Project that are associated with wildlife criteria are measured through
changes in habitat availability and distribution in the local study area (LSA; refer to Section 14.4.2 for
a definition of LSA). For example, if moose late winter cover or aquatic feeding areas are disturbed by the
Project, the updated assessment quantitatively and/or qualitatively evaluated the changes in availability and
distribution of these features as part of effects on moose. A complete summary of changes to all SWH is
provided in Appendix 14-I.



MNRF noted that insufficient information had been provided regarding two indicator species—eastern
whip-poor-will and little brown myotis. Additional detail has been provided and northern myotis has been
added to the amended EA Report as a criterion evaluated in conjunction with little brown myotis.
The little brown myotis and northern myotis are assessed in Sections 14.5.2.4, 14.7.5, and 14.8.5.
Eastern whip-poor-will are assessed in Section 14.5.2.8, 14.7.8, and 14.8.9.
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MNRF expressed concerns that field work has not been conducted along greenfield portions of the preferred
route ROW. Additional field work was conducted along greenfield portions of the preferred route ROW
in 2017. Data collected during this fieldwork is incorporated in the tables and figures in Section 14 and
assessed throughout the body of Section 14.



MNRF noted that additional species at risk (SAR) species observation data along the preferred route ROW
was available. This data was provided to NextBridge and is presented in the tables and figures in Section 14
and assessed throughout the body of Section 14.



MNRF requested that NextBridge review and discuss direction from Forest Management Plans (FMPs)
landscape scale management practices, including FMPs located in the discontinuous and Lake Superior
Coast Range be considered. Landscape scale management practices from the FMPs are discussed in
Section 14.8.2.1 and Appendix 14-V.



MNRF noted that impacts to category 1 areas within the Lake Superior Coastal Range did not include nursery
or “rearing” habitat. Functional habitat loss to nursery areas in the Lake Superior Coast Range is discussed
in Section 14.7.2.1.



MOECC and MNRF stated concerns that the indicator selection in Section 14 did not adequately explain how
the selected indicators could act as representative species for traditionally harvested animals (i.e., snowshoe
hare is traditionally harvested by MNO but was not selected as an indicator). Indicator selection in relation to
Indigenous current use of lands and resources for traditional purposes is discussed in Section 14.3.



Biigtigong Nishnaabeg expressed concerns about the potential for habitat fragmentation.
Habitat fragmentation effects to all criteria selected for the assessment are assessed in Section 14.5, 14.7
and 14.8 of the amended EA Report.



Pays Plat First Nation had concerns about the protection of moose and beaver habitat. Effects to moose and
moose habitat are assessed in Section 14 of the amended EA Report. Analysis of the availability, distribution,
and function of wetland and riparian ecosystems (refer to Section 12 of the amended EA Report) provides
an assessment of amphibians, aquatic and semi aquatic birds and mammals (e.g., beaver), and potential
movement corridors connecting habitats across the landscape.



Pic Mobert First Nation and Red Rock Indian Band expressed concerns about habitat loss and effects to
wildlife habitat. Habitat loss is assessed in Section 12 and Section 14 of the amended EA Report.



Métis Nation of Ontario expressed concerns about potential effects on calving areas, and recommended that
construction does not occur during calving season (spring). Mitigation measures related to caribou calving
are presented in Section 14.7.2 of the amended EA Report. Mitigation measures related to moose calving
are presented in Section 14.7.3 of the amended EA Report.



Animbiigoo Zaagi’igan Anishnaabek First Nation and Métis Nation of Ontario had concerns about the potential
for the Project to act as an impediment to animal movement and change animal migration patterns. Effects to
migration patterns are assessed in Section 14.5, 14.7 and 14.8 of the amended EA Report.



Biigtigong Nishnaabeg and Red Rock Indian Band expressed concerns about the potential for the Project to
affect bird migrations. Effects to migration patterns are assessed in Sections 14.5, 14.7 and 14.8 of the
amended EA Report. Mitigation measures related to flight diverters and perch discouragers are presented in
Section 5.2 of the Construction Environmental Protection Plan (CEPP; refer to Appendix 4-II).
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Animbiigoo Zaagi’igan Anishnaabek First Nation had concerns about detrimental effects on wildlife from
preferred route right-of-way (ROW) clearing. Effects on criteria as a result of clearing the preferred route
ROW are assessed in Section 14.5, 14.7 and 14.8 of the amended EA Report.



Michipicoten First Nation expressed concerns about the potential for the Project to push predators farther
north resulting in increased pressure and predation on caribou. Potential extirpation of woodland caribou
from the preferred route ROW is discussed in Section 14.8.2 of the amended EA Report.



Pic Mobert First Nation had concerns about the potential for increased hunting pressure by non-Indigenous
hunters as a result of new access resulting from the Project. Potential effects related to increased access for
non-Indigenous hunters as a result of new access resulting from the Project is assessed in Section 19.7.7.



Pic Mobert First Nation and Métis Nation of Ontario had concerns about the potential for increased predation
of moose and other prey by wolves to the preferred route ROW. Increased predation of moose by wolves
and other predators on the preferred route ROW is assessed in Section 14.7.3 and 14.8.3 of the amended
EA Report.



Métis Nation of Ontario expressed concerns about the potential for herbicides to adversely affect wildlife.
Potential effects of herbicide application on wildlife are assessed in Section 14.7 of the amended EA Report.



Red Sky Métis Independent Nation and Red Rock Indian Band had concerns about the potential for bird injury
or mortality as a result of the Project, especially for eagles. Effects to bald eagles as a result of the Project
are assessed in Section 14.7.6 and 14.8.6 of the amended EA Report. Mitigation measures related to flight
diverters and perch discouragers are presented in Section 5.2 of the CEPP (refer to Appendix 4-II).



Long Lake No. 58 First Nation had concerns about the potential for the disruption of game. Effects to game
species are assessed in Section 14.7 of the amended EA Report.



Pays Plat First Nation had concerns about potential effects on endangered species. Effects to endangered
species and species at risk are assessed in Section 14.7 of the amended EA Report.



Pays Plat First Nation and Pic Mobert First Nation expressed concerns about potential adverse effects on
wildlife as a result of blasting and additional construction noise related to the Project. Effects on wildlife due
to blasting are assessed in Section 14.6 and 14.7 of the amended EA Report.



Red Sky Métis Independent Nation had concerns about potential effects on moose, which is a species of
concern for the community. Effects to moose are assessed in Section 14 of the amended EA Report.
Resource availability of traditionally harvested wildlife is assessed in Section 17.7.2 of the amended
EA Report.



Multiple Indigenous communities also requested information on monitoring programs and requested to be
involved in the implementation of monitoring programs. Monitoring programs are discussed in Section 23 of
the amended EA Report. Responses to specific community inquiries on participation in Project monitoring
are provided in Appendix 1-IV-B of the amended EA Report.



During public consultation, a member of the public expressed concern regarding potential effects on wildlife
and wildlife habitat on their property. Effects to wildlife and wildlife habitat are assessed in Section 14
(this section) of the amended EA Report.



During public consultation, a member of the public expressed concern regarding the location of the proposed
route near Highway 17 on wildlife and wildlife movement patterns, particularly moose, and on aquatic species
habitat, particularly painted turtle. Effects to moose are assessed in Section 14.7.3 and 14.8.3 of the
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amended EA Report. Effects to painted turtle habitat are captured by the wetland ecosystems criterion in
the vegetation and wetlands assessment (refer to Section 12).



During public consultation, a member of the public expressed concerns regarding potential effects on
rare species in northern Ontario. Effects to rare wildlife species are assessed in Section 14 of the amended
EA Report.



During public consultation, the public expressed concerns regarding potential effects on woodland caribou
and caribou habitat, including to the Lake Superior caribou range and other caribou ranges. Effects to
woodland caribou and caribou habitat are assessed in Section 14.7.2 and 14.8.2 of the amended EA Report.



During public consultation, a member of the public expressed concerns regarding potential effects of linear
corridors and increased predator access on relocation plans for caribou. Effects of increased predation on
caribou and use of linear corridors are assessed in Section 14.7.2.2 and 14.8.2 of the amended EA Report.



During public consultation, a member of the public expressed concerns about the draft EA related to caribou,
caribou habitat and FMP planning, and on mapping of the Neys-Killala Movement Corridor. Effects to
woodland caribou and caribou habitat are assessed in Section 14.7.2 and 14.8.2 of the amended EA Report.



During public consultation, a member of the public expressed concerns about long-term cumulative effects
in the Lake Superior Coastal Caribou Zone. Cumulative effects to woodland caribou and caribou habitat are
assessed in Section 14.8.2 of the amended EA Report.



During public consultation, a member of the public expressed concerns regarding effects of the planned
laydown areas on moose corridors and, the effects of oil spills and other materials on game and furbearer
wildlife habitat. Effects to wildlife habitat are assessed in Section 14 (this section) of the amended EA Report,
including potential effects of chemical or hazardous material stored on the Project footprint, or spills on moose
and caribou.



During public consultation, the public expressed concerns regarding potential effects on bald eagles,
including the location of a proposed laydown area in a bald eagle nesting buffer, and potential strikes with
structures due to tower design. Effects to bald eagles are assessed in Section 14.7.6 and 14.8.6 of the
amended EA Report. Mitigation measures related to flight diverters and perch discouragers are presented in
Section 5.2 of the CEPP (refer to Appendix 4-II).



During public consultation, the public expressed concerns regarding potential effects on endangered species.
Effects to endangered species and species at risk are assessed in Section 14 (this section) of the amended
EA Report.



During public consultation, the public expressed concerns regarding potential effects on migrating birds, and
the potential for raptors and other birds to strike the transmission line. Effects to bird migration patterns are
assessed in Section 14.7 and 14.8 of the amended EA Report. Mitigation measures related to flight diverters
and perch discouragers are presented in Section 5.2 of the CEPP (refer to Appendix 4-II).



During public consultation, the public expressed concerns regarding wildlife health due to the use of
herbicides. Effects on wildlife due to herbicide application are assessed in Section 14.7 of the amended
EA Report.



During public consultation, the public provided suggestions regarding criterion species for inclusion in the
assessment. Criterion selection for the amended EA Report is discussed in Section 14.3 of the amended
EA Report.
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Specific responses to concerns expressed by Indigenous communities are also included in Section 2.2.5 of the
amended EA Report and a detailed public and Indigenous consultation and engagement record is provided in
Appendices 2-III and 2-IX, respectively.

14.2 Information Sources
Information incorporated into the wildlife assessment was obtained from the following sources:






baseline natural heritage existing conditions report for the Project (refer to Appendices 12-I and 14-II);



Métis Nation of Ontario Occupied Lands Report: NextBridge Infrastructure LP East West Tie Transmission
Project. Prepared for NextBridge Infrastructure LP. Prepared on behalf of the Métis Nation of Ontario (Calliou
Group 2017);



Red Sky Métis Independent Nation: East West Tie Transmission Line (Red Sky Métis Independent
Nation 2017);






FMPs;





Significant Wildlife Habitat Technical Guide (MNR 2000);








Environment Canada’s Species at Risk database (Government of Canada 2016);

studies published in scientific journals and reports;
other EA reports for developments in northwestern Ontario;
Métis Nation of Ontario Project Specific Traditional Land Use Study and Evaluation Criteria Summary:
NextBridge Infrastructure’s East-West Tie Transmission Project (Calliou Group 2016);

Forest Resources Inventory (FRI) data (GreenForest Management Inc. 2016; MNRF 2016a);
Provincial Land Cover 2000 – 27 Classes (MNR 2002);
Natural Heritage Reference Manual for Natural Heritage Policies of the Provincial Policy Statement,
2005 (MNR 2010a);

the Migratory Birds Convention Act, 1994 (Government of Canada 1994);
electronic data obtained from the MNRF through Land Information Ontario (LIO) and the Natural Heritage
Information Centre (NHIC; MNRF 2016b);

Ontario Breeding Bird Atlas (Cadman et al. 2007);
Atlas of the Mammals of Ontario (Dobbyn 1994);
Ontario Herpetofaunal Summary Atlas (Ontario Nature 2016);
Ontario Hydro Network – Waterbody (MNR 2011a); and
Ontario Hydro Network – Watercourse (MNR 2011b).

Species of conservation concern were identified from the following sources:





the Committee on the Status of Endangered Wildlife in Canada (COSEWIC 2016);
the Species at Risk Act (SARA; Government of Canada 2002);
the Endangered Species Act, 2007 (Government of Ontario 2007);
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the Species at Risk in Ontario list developed by the Committee on the Status of Species at Risk in Ontario
(COSSARO; Government of Ontario 2016);




NHIC species of conservation concern (Government of Ontario 2017); and
authorities and expert committees.

Some of the above sources were also used to identify the locations of natural heritage features such as:





wetlands, including Provincially Significant Wetlands (MNR 2013a);
specialized wildlife habitat (e.g., aquatic feeding habitat, bald eagle and osprey nesting habitat); and
Areas of Natural and Scientific Interest.

Additional information provided from the MNRF included:



locations of SWH, including seasonal concentration areas (e.g., moose [Alces alces] late winter cover,
bat hibernacula and maternity roosts) and habitat of species of conservation concern; and



occurrence records of listed wildlife species in and near the area of the Project.

For the purposes of the EA, sufficient information was deemed to be available from the references listed above to
assess the potential effects of the Project on wildlife.

14.3 Criteria and Indicators
Criteria are components of the environment that are considered to have economic, social, biological,
conservation, aesthetic, or ethical value (refer to Section 5.1).
Wildlife and other biodiversity elements are also captured by the assessment of upland, wetland, and riparian
ecosystems that were selected as criteria to assess effects on vegetation and wetlands, and overall
biodiversity (refer to Section 12). Assessing and managing biodiversity at the vegetation and wetlands ecosystems
level means that large numbers of biodiversity elements are addressed together. For example, wildlife guilds 1
dependent on very old live trees, standing dead trees, coarse woody debris, and natural disturbance processes
(fire, insects, and disease) found in mature and older forests will be captured by the assessment of forest
ecosystems. Similarly, analysis of the availability, distribution, and function of wetland and riparian ecosystems
provides an assessment of amphibians, aquatic and semi-aquatic birds and mammals (e.g., beaver), and potential
movement corridors connecting habitats across the landscape.
To complement the assessment of vegetation and wetland ecosystems (refer to Section 12), a fine-filter approach
was applied by assessing effects to select a number of wildlife species. This fine-filter level of assessment is
important to understand effects on biodiversity that sometimes are distinct from effects on ecosystems and for
which targeted mitigation actions at the species level may be required (e.g., listed species). The vegetation and
wetland ecosystems and wildlife and wildlife habitat assessments complement and interact with one another,
with each assessment providing context for the other. Combined, the coarse- and fine-filter assessments provide
a holistic assessment of the potential effects of the Project on wildlife.

1

A wildlife guild is a group of species that exploit the same resources, or who exploit different resources in related ways.
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Species-level wildlife criteria were selected to focus the assessment on the primary areas of concern with respect
to the Project. The broad list of species for which a conservation or societal concern was identified was refined to
a final list of wildlife criteria by applying the following steps:



In cases where effects would be similar for multiple wildlife species, only one species was selected as a
criterion for the Project to minimize ecological and assessment redundancy.



Wildlife species were not selected as criteria if there was a clear lack of an interaction with the Project
activities and therefore a lack of potential effect from the Project (refer to Section 5.4), or if the species was
not found in the Project footprint or immediate vicinity (i.e., about 1 kilometre [km]) during baseline surveys.

The wildlife criteria selected at the species level and the rationale for selection are presented in Table 14-1.
MNRF noted that there was insufficient information on Northern myotis in the final EA Report, despite the inclusion
of little-brown myotis as a criterion, due to differences in foraging requirements between these bat species.
Therefore, northern myotis was added as a criterion and assessed in combination with little-brown myotis in this
amended EA Report.
Table 14-1:

Rationale for Selected Wildlife Criteria

Criteria
Forest-dwelling
woodland caribou
(Rangifer tarandus)

SARO(a)
Threatened

Conservation Status
COSEWIC(b)
SARA(c)
Threatened
Threatened

Rationale for Selection







Moose (Alces alces)

No Status

No Status

No Status






American marten
(Martes Americana)

Little brown myotis
(Myotis lucifugus) and
northern myotis (Myotis
spetentrionalis)

Boreal population is listed as “Threatened” and on
Schedule 1 of the federal Species at Risk Act
(Government of Canada 2002) and as “Threatened” under
the Ontario Endangered Species Act (Government of
Ontario 2007).
Regional connectivity is a concern for this species.
Social/cultural importance, including to Indigenous
communities.
Relies on large areas of well-connected mature coniferous
forest and bog-fen habitat.
Considered an umbrella species to support conservation
of other wildlife and regional biodiversity.
Social/cultural importance to hunters, including Indigenous
communities.
Highly interactive species in boreal environments
(i.e. large source of protein and energy for predators and
scavengers).
Increase in moose density could negatively affect
woodland caribou populations by increasing carnivore
density.
Recent surveys suggest moose populations are
decreasing in parts of Ontario.

No Status

No Status

No Status




Social/cultural importance to trappers, including
Indigenous communities.
Indicator of coarse woody debris, mature and old growth
forest.

Endangered

Endangered

Endangered



Listed as “Threatened” and on Schedule 1 of the federal
Species at Risk Act (Government of Canada 2002) and as
“Threatened” under the Ontario Endangered Species
Act (Government of Ontario 2007).
Dependent on standing dead and live trees for maternity
roosts in mature deciduous and mixed stands.
Hibernacula may be limited.
Represents a species that requires open forested habitat
in wetter areas, and is a surrogate for other provincially
and federally listed bats.
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Table 14-1:

Rationale for Selected Wildlife Criteria

Criteria
Bald eagle (Haliaeetus
leucocephalus)

Bobolink (Dolichonyx
oryzivorus)

Canada warbler
(Cardellina
Canadensis)

Eastern whip-poor-will
(Caprimulgus
vociferous)

Olive-sided flycatcher
(Contopus cooperi)

SARO(a)
Special
Concern

Threatened

Special
Concern

Threatened

Special
Concern

Conservation Status
COSEWIC(b)
SARA(c)
Not at Risk
No Status

Threatened

Threatened

Threatened

Threatened

Threatened

Threatened

Threatened

Threatened

Rationale for Selection







Listed as Special Concern under the Species at Risk in
Ontario list (Government of Ontario 2016).
Breeding habitat is limited.
Sensitive to noise and human activity during nesting.
As a top avian predator can be a keystone species.
Social/cultural importance, including First Nations and
Métis.



Listed as “Threatened” and on Schedule 1 of the federal
Species at Risk Act (Government of Canada 2002) and as
“Threatened” under the Ontario Endangered Species
Act (Government of Ontario 2007).
Threatened by habitat loss and mortality from hay-cutting.
Indicator of biodiversity with social/cultural importance.














Listed as “Threatened” and on Schedule 1 of the federal
Species at Risk Act (Government of Canada 2002) and as
“Special Concern” under the Ontario Endangered Species
Act (Government of Ontario 2007).
Indicator of coniferous, deciduous, moist mixed forest, and
regenerating habitats.
Indicator of biodiversity with social/cultural importance.
Listed as “Threatened” and on Schedule 1 of the federal
Species at Risk Act (Government of Canada 2002) and as
“Threatened” under the Ontario Endangered Species
Act (Government of Ontario 2007).
Threatened by habitat loss and degradation.
Aerial insectivore that requires open forest/edge habitat in
drier deciduous and coniferous habitats.
Indicator of biodiversity with social/cultural importance.
Listed as “Threatened” and on Schedule 1 of the federal
Species at Risk Act (Government of Canada 2002) and as
“Special Concern” under the Ontario Endangered Species
Act (Government of Ontario 2007).
Aerial insectivore indicator that requires coniferous forest,
edges, and openings near meadows and ponds.
Indicator of biodiversity with social/cultural importance.

a) Species at Risk in Ontario (SARO; Government of Ontario 2016)
b) Committee on the Status of Endangered Wildlife in Canada (COSEWIC 2016)
c) Species at Risk Act (SARA; Government of Canada 2016)

Most wildlife criteria represent a broader group of species or a particular habitat type important for a variety of
wildlife (i.e., provide ecological and assessment redundancy). For example, olive-sided flycatcher (Contopus
cooperi) and eastern whip-poor-will (Antrostomus vociferus) represent a guild of species that forage on insects
while flying through the air and require edge habitat and forest openings, but prefer different moisture regimes,
and were identified as important by the MNRF and ECCC. Bald eagles (Haliaeetus leucocephalus) are tied closely
to aquatic habitats with fish-bearing rivers, stream and lakes, and associated riparian areas,
while bobolinks (Dolichonyx oryzivorus) prefer agricultural areas. American marten (Martes americana) and little
brown myotis (Myotis lucifugus) both occupy forests of similar age and structure that contain wildlife
trees (e.g., dead or decaying trees that provide opportunities for refuge and nesting cavities). Consequently,
understanding the potential effects of the Project on the selected criteria provides inferences about effects on other
wildlife species or guilds with similar life history traits and habitat requirements.
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Some of the wildlife criteria selected for the Project can represent conservation values that extend beyond
the species itself (i.e., indicator, umbrella, or keystone species; Sergio et al. 2006; Estes et al. 2011) or are highly
interactive and have a large influence on the ecosystem (Soulé et al. 2005). For example, species such as
woodland caribou (Rangifer tarandus) may act as umbrella species, which require sufficiently large habitat
areas that their conservation automatically improves conservation prospects for some other species such as
American marten (Carroll et al. 2001). Similarly, conservation of predators, such as bald eagle, can have
substantial benefits to other biodiversity elements where predators act as keystone species (Sergio et al. 2006;
Estes et al. 2011). Highly interactive species such as moose have large home ranges, represent key sources of
protein and energy for predators (natural and human) and scavengers in the boreal ecosystem, and can have
strong influences on the dynamics and persistence of caribou populations (Wittmer et al. 2005;
Festa-Bianchet et al. 2011).
Using indicator, umbrella, and keystone species has a number of advantages (Caro and O’Doherty 1998), but also
has the potential to miss habitat conditions or ecological processes that are important for wildlife but not associated
with an indicator species (Simberloff 1998). This potential concern is addressed in the wildlife assessment by
selecting multiple species with a variety of habitat requirements and different ecological roles, including habitat
specialists, predator species, prey species, wide-ranging species, seasonal migrants, and species identified as
culturally important by Indigenous communities (refer to Table 14-1).
It is not feasible to assess all potentially affected wildlife species in an environmental assessment and an effort
was made to minimize ecological and assessment redundancy. Where a species is well represented by an
ecosystem evaluated in the vegetation and wetlands assessment (e.g., wetlands are representative of beaver
habitat), that species was not selected as a wildlife criterion for the Project. Finally, species that are sensitive to
disturbance were selected over those that are resilient to disturbance to allow for a precautionary assessment of
Project effects, wherein the effects on the resilient species will necessarily be less than the effects on the sensitive
species.
Of the 10 wildlife criteria, woodland caribou, moose and American marten can be used to directly predict effects
on Indigenous current use of lands and resources for traditional purposes and are representative of many other
species identified as culturally or traditionally important by Indigenous communities. For example, the effects on
deer can be inferred from the moose and caribou assessments through the discussion of how landscape
alterations caused by natural and anthropogenic disturbances create early seral habitats suitable for moose and
white-tailed deer (Latham 2009; Latham et al. 2011; Ranta and Lankester 2017; Serrouya et al. 2011).
In northwestern Ontario, moose population growth is arguably more constrained than deer population growth due
to the meningeal worm (Parelaphostrongylus tenuis; Ranta and Lankester 2017). Therefore, potential effects on
deer populations will necessarily be less than the effects predicted in the moose assessment. Likewise, the effects
on grey wolf are discussed within the context of predator-prey dynamics in both the moose and the caribou
assessments. Other species identified as being important to Indigenous communities but not included in the
amended EA Report are summarized below:



Beavers rely on aquatic ecosystems and associated riparian habitat and therefore direct physical effects of
habitat loss or alteration on this species are captured by the wetland and riparian ecosystems criteria in the
vegetation and wetlands assessment (refer to Section 12). Moreover, beaver was not selected as a criterion
for the Project because they are tolerant of human disturbance and their high reproductive rates make them
resilient to additional sources of mortality.



In the boreal forest, snowshoe hares show a preference for stands that are less than 20 years old with a
dense understory cover (Higgelke et al. 2000; Hodges 2000), most likely because it provides refuge from
predators. The upland ecosystems criterion in the vegetation and wetlands assessment provides a
breakdown on the direct physical effects of the Project by seral stage and includes two early seral

February 2018
Project No. 1536607/2000/2219

14-10

EAST-WEST TIE TRANSMISSION PROJECT
AMENDED ENVIRONMENTAL ASSESSMENT REPORT
stages (pre-sapling and sapling) that can be used to predict effects on snowshoe hare habitat. Moreover,
snowshoe hare was not selected as a criterion for the Project because they have high reproductive rates
making them resilient to additional sources of mortality.



Black bears are habitat generalists, but dependent on the availability of berries in late summer and early fall.
Linear disturbances such as transmission lines can adversely affect bear abundance by providing increased
access to hunters, but they also have the potential to create berry foraging habitat and can facilitate bear
movement across the landscape. Although bears have traditional, recreational, and ecological importance as
a large carnivore, they were not selected as a criterion for the Project because they are tolerant of human
disturbance, bear density estimates in the regional study area fall in the moderate to high range for the
province (MNRF 2014a), and mitigation to minimize human-bear conflict is well understood and proven to be
effective.

Indicators represent attributes of the environment that can be used to characterize changes to criteria in a
meaningful way. The indicators for the wildlife criteria are defined as follows:



Habitat (i.e., quantity, quality, arrangement and connectivity): changes to the amount of different quality
habitats (e.g., hectares), and animal use of available habitat, changes to spatial configuration and
connectivity of habitats (e.g., linear feature density), and the spatial distribution and movement of animals.



Survival and reproduction: changes to animal abundance from altering survival and/or recruitment.

Each indicator was assessed quantitatively where sufficient information existed to support a numerical
assessment, and qualitatively, where necessary (refer to Table 14.2). The final EA Report included two indicators
for habitat: habitat availability and habitat distribution. Habitat availability and distribution have been combined into
a single habitat indicator in the amended EA Report because habitat availability and distribution are interdependent
and both rely on an interpretation of changes in the amount of suitable wildlife habitat. In addition, this approach
helps minimize assessment redundancy and improves readability because it allows for a holistic discussion of
potential effects on wildlife habitat for each criterion.
Table 14-2:

Wildlife and Wildlife Habitat Criteria and Indicators

Criteria
Forest-dwelling
woodland caribou
(Rangifer tarandus)

Indicators
Habitat

Measurement of Potential Effects
The potential effects to habitat are
measured quantitatively by
calculating the amount of nursery
areas, winter use areas, travel
corridors, seasonal ranges and
remaining areas in the Lake
Superior Coast Range. Habitat
within the discontinuous range of
caribou distribution was classified
as Category 3 habitat. Evaluation of
effects to habitat quality and
connectivity are primarily
qualitative, except for linear density
calculations.

Survival and
reproduction

The potential effects to survival and
reproduction are measured by
qualitatively assessing changes in
abundance.
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Data Sources
















(a)

FRI data
Provincial Land Cover 2000 (MNR 2002)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
Copeland (2016)
MNRF (2017a, b)
FMPs
Baseline field data
Dillon (2016)
Caribou observation data, collar data and
delineations of nursery areas, winter use
areas and travel corridors (MNRF,
unpublished data)
Available literature
Same as above for the habitat indicator
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Table 14-2:

Wildlife and Wildlife Habitat Criteria and Indicators

Criteria
Moose
(Alces alces)

American marten
(Martes Americana)

Indicators
Habitat

Measurement of Potential Effects
The potential effects to habitat are
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

Survival and
reproduction

The potential effects to survival and
reproduction are measured by
qualitatively assessing changes in
abundance.
The potential effects to habitat is
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

Habitat

Survival and
reproduction

Little brown myotis
(Myotis lucifugus) and
northern myotis
(Myotis
spetentrionalis)

Habitat

Survival and
reproduction
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The potential effects to survival and
reproduction is measured by
qualitatively assessing changes in
abundance.
The potential effects to habitat are
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

The potential effects to survival and
reproduction are measured by
qualitatively assessing changes in
abundance.
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Data Sources













FRI data(a)
Provincial Land Cover 2000 (MNR 2002)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
Baseline field data
Dillon (2015, 2016)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator













FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator














FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
AMIS (2016)
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator
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Table 14-2:
Criteria
Bald eagle
(Haliaeetus
leucocephalus)

Bobolink
(Dolichonyx
oryzivorus)

Wildlife and Wildlife Habitat Criteria and Indicators
Indicators
Habitat

Measurement of Potential Effects
The potential effects to habitat is
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

Survival and
reproduction

The potential effects to survival and
reproduction are measured by
qualitatively assessing changes in
carrying capacity and abundance.
The potential effects to habitat are
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

Habitat

Survival and
reproduction

Canada warbler
(Cardellina
Canadensis)

Habitat

Survival and
reproduction
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The potential effects to survival and
reproduction are measured by
calculating carrying capacity and by
qualitatively assessing changes in
abundance.
The potential effects to habitat are
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

The potential effects to survival and
reproduction are measured by
qualitatively assessing changes in
carrying capacity and abundance.
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Data Sources













FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat












FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator













FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator
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Table 14-2:

Wildlife and Wildlife Habitat Criteria and Indicators

Criteria
Eastern whip-poor-will
(Caprimulgus
vociferous)

Olive-sided flycatcher
(Contopus cooperi)

Indicators
Habitat

Measurement of Potential Effects
The potential effects to habitat are
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

Survival and
reproduction

The potential effects to survival and
reproduction are measured by
qualitatively assessing changes in
carrying capacity and abundance.
The potential effects to habitat are
measured quantitatively by
calculating the amount of moderate
and high suitability habitat in the
study areas. Evaluation of effects to
habitat quality and connectivity are
primarily qualitative, except for
linear density calculations.

Habitat

Survival and
reproduction

The potential effects to survival and
reproduction are measured by
calculating carrying capacity and by
qualitatively assessing changes in
abundance.

Data Sources













FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator













FRI data(a)
MNDM
MTO
MNRF (2017a)
Government of Ontario 2017
SWH(b)
Baseline field data
Dillon (2015, 2016)
Golder (2016, 2017)
Project footprint (NextBridge 2017)
Available literature
Same as above for the habitat indicator

a) Forest Resource Inventory data were used to identify ecosystem types and determine seral stages.
b) Significant Wildlife Habitat includes categories as defined in the Significant Wildlife Habitat Technical Guide (OMNR 2000).
FMP = Forest Management Plan; FRI = Forest Resource Inventory; MNDM = Ministry of Northern Development and Mines; MTO = Ministry
of Transportation; SWH = Significant Wildlife Habitat

14.4 Assessment Boundaries
14.4.1 Temporal Boundaries
The Project is planned to occur during two phases (refer to Section 5.2.1):



construction phase: the period from the start of construction to the start of operation (approximately
two years); and



operation phase: encompasses operation and maintenance activities throughout the life of the Project,
which is anticipated to be indefinite.
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The assessment of Project effects on wildlife considers effects that occur during the construction and operation
phases. These periods are sufficient to capture the effects of the Project.

14.4.2 Study Areas
The study areas selected for the wildlife assessment were chosen because they allow description of existing
conditions in sufficient detail to enable potential Project-criterion interactions and effects, including the contribution
of the Project to cumulative effects, to be identified, understood, and assessed. The wildlife assessment used
three study areas:





the Project footprint;
LSA; and
criterion-specific regional study areas (RSAs).

The Project footprint accounts for direct physical disturbance and alteration of wildlife habitat (refer to Table 14-3).
The Project footprint is composed of the preferred route ROW, new access roads, and temporary
workspaces (laydown yards, storage yards, construction camps, construction easements). The Project will use
existing access as much as possible to minimize new disturbance to the landscape. In some cases existing trails
may need to be cleared or widened, depending on the results of field inspections. These roads were not considered
part of the current Project footprint because the extent of vegetation removal is highly uncertain at this stage of
the planning process.
The wildlife and wildlife habitat LSA was designed to capture the potential direct effects of the physical footprint of
the Project and immediate indirect effects (e.g., air emissions and fugitive dust that can change habitat) on criteria.
The wildlife and wildlife habitat LSA extends approximately 1 km from the preferred route ROW boundary, and
approximately 500 metres (m) from temporary workspaces, and new and existing access roads (refer to
Table 14-3 and Figure 14-1).
Criterion-specific RSAs for wildlife criteria were intended to capture and assess the significance of cumulative
effects from the Project and other previous, existing, and RFDs. The criterion-specific RSA is the scale at which
cumulative effects are most appropriately assessed. For caribou and moose, the populations can be reasonably
defined based on existing data. However, no information is available to delineate the population boundaries for
the remaining wildlife criteria including marten, Myotis, and birds. Due to the length of the Project
(i.e., approximately 450 km) and the fact that four ecoregions are intersected (4W-Pigeon River, 3W-Lake Nipigon,
3E-Lake Abitibi, and 4E-Lake Temagami), a number of populations of each of these criteria could be potentially
influenced by the Project along the route, and likely have patchy to continuous distributions. Populations
intersected by the Project may be discrete or, more likely, exhibit variable connectivity through dispersal and
movement.
Without estimates of population boundaries, the analysis of effects necessarily involves uncertainty, but can still
be ecologically appropriate. For wildlife criteria with small to moderate breeding home ranges (i.e., all wildlife
criteria except moose and caribou), the RSA was defined by an approximate 5 km area around the wildlife and
wildlife habitat LSA boundary (refer to Figure 14-1). This RSA applies to marten, Myotis, and birds criteria and is
referred to throughout the assessment according to the specific criterion being assessed (e.g., bobolink RSA, bald
eagle RSA). The assessment area is anticipated to be large enough to contain important cumulative effects on
populations of marten, Myotis, and birds criteria that are distributed inside the assessment area, but probably also
extend beyond its boundaries. A recent meta-analysis showed that effects from infrastructure on bird and mammal
populations typically extended over distances of up to approximately 1 and 5 km, respectively
(Benítez-López et al. 2010). The RSA for marten, Myotis, and birds criteria is also directly linked to the analysis of
vegetation and wetlands indicators, which provides support for the assessment of listed species such as little
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brown Myotis, bobolink, Canada warbler (Cardellina canadensis), and eastern whip-poor-will (Caprimulgus
vociferus), that uses the same land cover classification system.
The forest-dwelling woodland caribou RSA, hereafter referred to as the caribou RSA, was defined by the
Lake Superior Coast Range and the Lake Superior Uplands Linkage Discontinuous Range (i.e., the discontinuous
range) (refer to Figure 14-2). The assessment area is based on provincial range management boundaries and
population distribution data, which is ecologically appropriate for determining the significance of cumulative effects
from the Project and other developments (refer to Table 14-3). The Lake Superior Coast Range at the southern
edge of the woodland caribou distribution in Ontario, is approximately 376,592 hectares (ha), and supports a small
isolated caribou population (OWCRT 2008; Environment Canada 2012). The remaining area of the caribou RSA
is the discontinuous range, which is not managed for caribou habitat to support self-sustaining populations but
rather is managed to provide landscapes that may support temporary caribou occupancy or movement between
the continuous range (i.e., distribution north of the caribou RSA) and the Lake Superior Coast Range
(MNR 2009a).
The moose RSA was primarily determined from the intersection of the wildlife and wildlife habitat LSA with Wildlife
Management Units (WMUs) 13, 14, 21A, 21B, 22, 32, 33, and 35 (refer to Figure 14-3). WMUs represent the study
areas used by the province for moose population management and conservation. WMU 15B was included in the
moose RSA because of the overlap with the caribou RSA and because of the potential negative effect of moose
on caribou populations through predator-prey dynamics and increased predation risk for caribou (MNR 2013b).
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Table 14-3:

Wildlife Criteria Study Areas
Area
(ha)

Study Area
Project footprint

Wildlife and wildlife habitat LSA









Preferred route
ROW = 2,813
Laydown
yards = 371
Storage
yards = 48
Construction
camps = 19
construction
easements = 24
New access roads
= 214
Total area = 3,490
185,667

American marten, little brown myotis and
northern myotis, bald eagle, bobolink,
Canada warbler, eastern whip-poor-will,
olive-sided flycatcher RSA(a)

694,156

Forest-dwelling Woodland Caribou RSA

3,371,529

Description

Rationale

The Project footprint is the preferred route ROW,
laydown yards, storage yards, construction camps,
construction easements, and new access roads.

Designed to capture the potential direct effects of the footprint
of the Project.

Includes the Project footprint and extends
approximately 1 km from the preferred route ROW
boundary and an approximate 500 m from construction
camps, laydown yards, storage yards, and new and
existing access roads.
Extends approximately 5 km from the wildlife and
wildlife habitat LSA boundary.

Defined to capture local effects of the Project on wildlife
criteria that may extend beyond the Project footprint
(e.g., dust and noise), and design and implement mitigation
measures.





Directly linked to land cover classification for vegetation
and wetlands criteria.
Defined as an ecologically relevant scale for wildlife
species with small to moderate breeding home ranges.
Provides a large enough area to assess the cumulative
effects on populations of marten, Myotis, and birds criteria
that are likely to be distributed inside but extend outside
the RSA, and is the scale at which significance is
determined.

Encompasses the Lake Superior Coast Range and the
Lake Superior Uplands Linkage Discontinuous Range.



Defined using regional population management
boundaries established by the MNRF and derived from
ecologically relevant criteria (e.g., population distribution).
Appropriate scale for a cumulative effects assessment on
forest-dwelling woodland caribou and the scale at which
significance was determined.
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Table 14-3:

Wildlife Criteria Study Areas
Study Area

Moose RSA

Area
(ha)
10,662,540

Description
Extends to the outer boundaries of the WMUs
intersected by the wildlife and wildlife habitat LSA, or
immediately adjacent to the wildlife and wildlife habitat
LSA (e.g., WMU 22).

Rationale





Overlaps the caribou RSA because of the effect moose
can have on caribou populations through increased
predator numbers and associated predation risk.
Defined using regional population management
boundaries and ecologically relevant criteria such as
habitat connectivity for a wide-ranging mammal.
Appropriate scale for a cumulative effects assessment on
moose and the scale at which significance was
determined.

a) This RSA applies to marten, Myotis, and birds criteria and is referred to throughout the assessment according to the specific criterion being assessed (e.g., bobolink RSA, bald eagle RSA,
Myotis RSA).
ha = hectare; km = kilometre; m = metre; LSA = local study area; MNRF = Ministry of Natural Resources and Forestry; ROW = right-of-way; RSA = regional study area; WMU = Wildlife
Management Unit.
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14.5 Description of Existing Environment
This section provides a summary of the existing environment for wildlife based on review of desktop and field
survey information.

14.5.1 Baseline Data Collection Methods
Baseline field data used to characterize existing or baseline conditions for the Project were collected during 2014
through 2017, and focused on areas along the anticipated preferred route ROW and within the wildlife and wildlife
habitat LSA (refer to Appendix 12-I; Appendix 14-II). Baseline characterization includes surveys completed in 2017
to address regulatory concerns regarding baseline data gaps along greenfield route segments. Baseline data,
including those collected in 2017, are incorporated into the amended EA Report. A full description of the methods
and results of baseline field surveys completed for the Project between 2014 and 2017 is presented in
Appendix 14-II.
An important part of baseline characterization for the Project was to estimate the availability and distribution of
wildlife habitat. Availability and distribution of suitable habitat for wildlife criteria was estimated according to the
methods described in Appendix 14-III.

14.5.2 Baseline Conditions
For each identified wildlife criterion, the existing environment was described to provide context for the assessment.
Baseline characterization for each wildlife criterion was completed using baseline field surveys, data available
from the MNRF, habitat maps, and through available literature relevant to wildlife in the criterion-specific RSAs.
Baseline characterization for each criterion was described according to the habitat and the survival and
reproduction indicators.
Existing conditions identified in the baseline characterization are the outcome of past and present developments
and activities, and natural factors that cause environmental change. Consequently, the baseline characterization
describes the current environmental conditions of each criterion given the combined effects of past and present
developments and activities.
The description of existing conditions considered each indicator for each criterion. The importance of combined
changes from past and present developments depends on how they have affected the integrity of each criterion
at the population level. The baseline characterization assessment therefore seeks to understand the status of
each wildlife criterion population in its criterion-specific RSA in the baseline characterization, which provides
context for understanding the sensitivity of the criterion to future development. The status of each criterion
population was considered using the known or inferred ability of the criterion to tolerate disturbance.
The ability of a criterion to tolerate disturbance was evaluated using the concepts of ecological adaptability
and resilience. Adaptable wildlife species are those that can change their behaviour, physiology, or population
characteristics (e.g., reproduction rate) in response to a disturbance such that the integrity of the
population remains more or less unchanged. For example, certain wildlife populations can accommodate loss of
some individuals without a change in overall population status or trajectory (known as compensatory mortality;
Connell et al. 1984), or can adjust their physiology or behaviour to accommodate disturbance (Knopff et al. 2014;
Chapron et al. 2015). Adaptable species can accommodate substantial disturbance and sometimes thrive in highly
modified environments, whereas species with low adaptability can accommodate little or no disturbance.
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Resilience is a concept that is distinct from, yet closely related to, adaptability. Biological populations often have
inertia and will continue to function after disturbance up to the point where the disturbance becomes severe
and long enough that the population undergoes a fundamental change. Adaptability influences the duration and
magnitude of the effect required for this to happen, whereas resilience defines the ability of a species or ecosystem
to recover or bounce back from disturbance. Highly resilient wildlife species have the potential to recover quickly
from disturbance (e.g., after reclamation is achieved or a mortality source is removed), whereas species with low
resilience will recover more slowly or may not recover at all (Weaver et al. 1996).
Ideally, effect threshold values for adaptability and resilience limits of a criterion are known, and changes in
indicators can be quantified accurately with a high degree of confidence to evaluate whether or not a threshold
has been exceeded. However, critical thresholds such as amount or distribution of habitat required to maintain a
self-sustaining population, or the specific number of individuals required to maintain an ecologically effective
population size, are rarely available for wildlife criteria. Moreover, ecological thresholds vary by species, landscape
type, and spatial scale (Swift and Hannon 2010; Environment Canada 2013a). Consequently, a detailed and
transparent account of likely effects associated with estimated cumulative changes to each indicator was provided
for each criterion using available scientific literature, data collected in the criterion-specific RSA, and logical
reasoning (i.e., a weight of evidence, or reasoned narrative approach).

14.5.2.1

Woodland Caribou

A photo of a woodland caribou is shown in Figure 14-4. As described in Section 14.4.2, the caribou RSA includes
the Lake Superior Coast Range and the area of discontinuous caribou distribution. The Lake Superior Coast
Range is at the southern edge of the woodland caribou distribution in Ontario, is approximately 376,592 ha in size,
and supports a small isolated caribou population (OWCRT 2008; Environment Canada 2012). The remaining area
of the caribou RSA is the discontinuous range. The discontinuous range does not support caribou populations but
rather provides a linkage to the northern area of continuous caribou distribution, where the majority of Ontario’s
caribou occur. The assessment considered effects on the Lake Superior Coast Range and discontinuous range
separately because their management objectives and ecological functions differ. Specifically, the discontinuous
range is managed to provide landscapes that may support temporary caribou occupancy or movement between
the areas of continuous distribution, while the Lake Superior Coast Range is managed for caribou habitat to
support self-sustaining populations (MNR 2009a).
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Figure 14-4:

Woodland Caribou Photo

14.5.2.1.1

Habitat

At large spatial scales, such as the caribou RSA, woodland caribou habitat typically includes large undisturbed
areas of mature coniferous forest dominated by Jack pine and/or black spruce (MNR 2013b). Caribou use habitat
at multiple spatial and temporal scales, and refuge from predation is considered to be a key driver of habitat
selection across scales (Bergerud 1974; Rettie and Messier 2000; Racey and Arsenault 2007; Environment
Canada 2012; MNR 2013b).
Coarse-scale caribou occupancy within an approximate 100 km² hexagon grid cells is illustrated in Figure 14-5.
Specifically, caribou occupancy patterns recorded between 2000 and 2011 indicate some caribou occurrences
along the mainland west of the Town of Marathon, and around Pukaskwa National Park and Lake Superior
Provincial Park. Baseline survey observations from winter 2014 included an observation of one caribou on
Detention Island (near Neys Provincial Park) and caribou tracks on a pond west of Prairie River Mouth Provincial
Park (Northern Bioscience 2014). Unconfirmed caribou tracks were observed on the mainland near
Neys Provincial Park and in the western portion of the Lake Superior Coast Range (Northern Bioscience 2014).
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Historical records (i.e., from LIO and NHIC) of caribou observations are predominantly from the 1970s and 1980s.
Caribou observations between 2006 and 2016 (71 records) were mostly in Pukaskwa National Park, but also
included observations on Pic Island, on the peninsula east of the Township of Terrace Bay, along the coast near
Prairie River Mouth Provincial Nature Reserve, along the river on the west side of Neys Provincial Park, and on
the peninsula north of Hawkins Island. All observations, except four records, were south of Highway 17, and the
majority of observations occurred outside the wildlife and wildlife habitat LSA. Records north of Highway 17
included two observations along the river north of the Prairie River Mouth Provincial Nature Reserve,
one observation along the river northeast of Neys Provincial Park, and one observation along Highway 11 between
Geraldton and Longlac.
The following sections describe functional caribou habitat (i.e., Category 1 habitats delineated according to caribou
use and known function (MNRF 2013b)) and potential habitat (i.e., habitat delineated based on biophysical
attributes as opposed to caribou use (Elkie et al. 2014)).

Category 1 Habitat – Nursery Areas
Nursery area habitat has been delineated by the MNRF according to documented caribou use (refer to
Appendix 14-IV, Figure 14-IV-1). Known nursery areas occur on the Slate Islands, along the Lake Superior
shoreline between Terrace Bay and Marathon (refer to Appendix 14-IV, Figure 14-IV-1 and Figure 14-IV-2).
Nursery areas encompass Neys Provincial Park, including Pic Island, the Prairie River Mouth Provincial Nature
Reserve, and the Red Sucker Point Provincial Nature Reserve (refer to Appendix 14-IV, Figure 14-IV-1 and
Figure 14-IV-2). At baseline characterization, there are 19,927 ha of delineated nursery area habitat in the Lake
Superior Cost Range, including 19,926 ha that overlaps nursery and winter use areas (refer to Table 14-4). There
are 10,886 ha (54%) of nursery areas that either overlap with or are within 500 m of existing disturbance in the
caribou RSA
Caribou remain on the Slate Islands and Michipicoten Island year round and populations continue to persist
there (Bergerud et al. 2007), suggesting that Michipicoten Island may also function as nursery area habitat.
Caribou were also observed on Otter Island year round between 1974 and 1983 (Bergerud 1985), suggesting the
area has functioned as nursery habitat in the past. Neale (2000) documented one collared caribou on the island
year round in 1997. Furthermore, Bergerud et al. (2007) noted sites near Otter Island as a major calving,
rutting, and meeting location. The current importance of these sites is predicted to be low because the local
population is likely extirpated (i.e., eradicated from the area) due to high levels of predation. Wolves continue to
use Pukaskwa National Park (Bergerud et al. 2014), suggesting that the habitats in these areas would not currently
provide refuge function during calving and post-calving periods.
Neys Provincial Park, including Pic Island, are delineated as nursery areas (refer to Appendix 14-IV,
Figure 14-IV-1) and have supported nursery function (Ferguson et al. 1988). The extent of caribou use within this
nursery habitat is uncertain given the population’s decline (Northern Bioscience 2012).
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Category 1 Habitat – Winter Use Areas



Winter use area habitat has been delineated by the MNRF according to documented caribou use (refer to
Appendix 14-IV, Figure 14-IV-3). Most winter use areas overlap with delineated nursery areas on the
Slate Islands, along the Lake Superior shoreline between Terrace Bay and Marathon (refer to
Appendix 14-IV, Figure 14-IV-3 and Figure 14-IV-4). Winter use areas encompass Neys Provincial Park,
including Pic Island, the Prairie River Mouth Provincial Nature Reserve, and the Red Sucker Point Provincial
Nature Reserve (refer to Appendix 14-IV, Figure 14-IV-4). Additional winter use areas also occur within
Pukaskwa National Park, along the mainland south of Nicols Cover;







on a small island, north of the White Gravel River;
on the mainland around Newman’s Bay and Trapper Harbour;
on the mainland around Triangle Harbour;
on Otter Island and a small area on the mainland across from the island; and
on the mainland along Otter Head.

A small spatial extent of winter use habitat has also been delineated within the discontinuous range, south of the
community of Longlac (refer to Appendix 14-IV, Figure 14-IV-4).
At baseline characterization, there are 21,142 ha of delineated winter use area habitat in the Lake Superior Coast
Range, including 19,926 ha that overlap with nursery areas (refer to Table 14-4). There are 2,291 ha of delineated
winter use areas in the discontinuous range. There are 13,116 ha (56%) of winter use areas that either overlap
with or are within 500 m of existing disturbance in the caribou RSA.

Category 1 Habitat – Travel Corridors
One travel corridor has been delineated by the MNRF according to documented caribou use. The travel corridor
is located on the mainland along the Lake Superior shoreline between Pukaskwa National Park and Wawa.
At baseline characterization, there are 38,439 ha of delineated travel corridor habitat in the caribou RSA (refer
to Table 14-4).
Travel corridors (Category 1 habitat) in the caribou RSA include habitats that connect nursery areas and winter use
areas (MNR 2013b). A review of caribou movement patterns is provided to describe additional areas that could
function as travel corridors. Caribou movement among the small sub-populations in the Lake Superior
Coast Range is thought to be limited and caribou tend to remain near the lakeshore (Bergerud 1985;
Bergerud et al. 2007). Seasonal movements are presumably more localized between islands, and occasionally
between various islands and the mainland. Caribou on the Slate Islands are thought to be relatively isolated
(Bergerud 2001; Carr et al. 2011). Similarly, Ferguson et al. (1988) documented little movement from individuals
occupying Pic Island and the nearby Coldwell Peninsula. Some movement between Pic Island and the
Coldwell Peninsula occurred as Ferguson et al. (1988) suggested that individuals on the mainland had persisted
due to dispersal of animals from Pic Island. The majority (97%) of caribou in and around Pukaskwa National Park
remained within approximately 2 km of Lake Superior between 1974 and 1988 (Bergerud et al. 2007),
making some movements between the mainland and small nearby islands and among these islands.
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Some long-distance movements have been recorded in the Lake Superior Coast Range. Bergerud et al. (2007)
indicated that one tagged caribou from the Slate Islands travelled to Pukaskwa National Park in the late 1980s,
presumably along the Lake Superior shore past the Town of Marathon. Neale (2000) documented distinct summer
and winter ranges for individuals in Pukaskwa National Park and found that some animals travelled at least 50 km
between these seasonal ranges. Although some long-distance movements have been documented, the extent of
caribou movement along the mainland shoreline is not well understood. It has been suggested that genetic
exchange among sub-populations in the range is low (Bergerud 1989).
Similarly, there is little movement of individuals between the Lake Superior Coast Range and other caribou ranges
via the discontinuous distribution area. The Lake Superior Coast Range is considered isolated from other caribou
populations (Racey and Armstrong 2000; OWCRT 2008; COSSARO 2015). The management direction for the
discontinuous distribution area is to enhance connectivity between the northern continuous distribution area and
the Lake Superior Coast Range (MNR 2009a). The Pic River FMP implemented the Neys/Killala linkage to retain
winter foraging and refuge habitat between Neys Provincial Park and the Killala Lake Conservation Reserve
(GreenForest and MNR 2013). The Neys/Killala linkage was deferred from harvest and road building activities
over a 20-year period and covers an area of approximately 29,264 ha (GreenForest and MNR 2013; refer to
Figure 14-6).
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This corridor coincides with the 2011 provincial caribou occupancy pattern (refer to Figure 14-5; Elkie et al. 2014).
Specifically, caribou occupancy patterns recorded between 2000 and 2011 indicate some caribou occurrences
along the mainland west of the Town of Marathon, and around Pukaskwa National Park and Lake Superior
Provincial Park. In particular, polygons occupied by caribou between 2010 and 2011 span a north–south corridor
from the shore of Neys Provincial Park, across the Trans-Canada Highway (Highway 11) near Longlac, and into
the northern area of continuous caribou distribution (refer to Figure 14-5).

Winter and Refuge Habitat
Availability of woodland caribou winter and refuge habitats was estimated at baseline characterization using
FRI and Provincial Land Cover 2000 data (refer to Appendix 14-III). These habitats represent potential habitat as
they are mapped according to biophysical attributes of the landscape, as opposed to known documented caribou
use. All identified winter habitat overlaps with refuge habitat because the land cover classes used to define winter
habitat are also included in the definition of refuge habitat. For the purposes of this assessment, the area of overlap
was reported as winter habitat.
In the Lake Superior Coast Range, winter habitat is concentrated on Slate Islands, Pic Island, Michipicoten Island,
and in the western mainland portions of the range (i.e., in and around Pukaskwa National Park and between the
Town of Marathon and the Township of Terrace Bay) (refer to Appendix 14-IV, Figure 14-IV-5 and Figure 14-IV-6).
Refuge habitat on the mainland is distributed across the Lake Superior Coast Range (refer to Appendix 14-IV,
Figure 14-IV-6). The area of discontinuous distribution is considered Category 3 habitat (i.e., remaining areas in
the range) except in areas of permanent disturbance.
In the Lake Superior Coast Range a total of approximately 34,509 ha (9%) of winter habitat, approximately
124,394 ha (33%) refuge habitat, and approximately 205,722 ha (55%) of remaining areas in range (which would
correspond to Category 3 habitat) are available at baseline characterization (refer to Table 14-4). The majority of
the discontinuous range consists of Category 3 habitat (approximately 2,933,893 ha; 98%), and the remainder is
permanent disturbances.
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Table 14-4:

Woodland Caribou Habitat Availability at the Baseline Characterization
LSA

Habitat Category

Functional Habitat(a)
Category 1 – nursery area (b)
Category 1 – winter use area (b)
Category 1 – overlapping nursery
and winter use areas (b)
Category 1 – travel corridors
Potential habitat(c)
Winter habitat(d)
Refuge habitat(d)
Remaining areas in the range(e)
Permanent disturbance(f)
Total(g)

Lake Superior Coast Range

Discontinuous
Caribou Range

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

5,789
5,790

3.1
3.1

19,927
21,142

5.3
5.6

0
2,291

0
0.1

5,788

n/a

19,926

n/a

n/a

n/a

278

0.2

38,439

10.2

0

0

3,561
8,601
98,770
12,617
123,549

2.8
6.9
80.0
10.2
100

34,509
124,394
205,722
11,260
375,885

9.2
33.1
54.7
3.0
100

0
0
2,933,893
61,805
2,995,698

0
0
98.0
2.0
100

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values. Caribou
habitat mapping was completed using raster file formats, which may introduce small differences in reported areas (e.g., LSA) as compared to
other wildlife criteria whose analyses were completed using vector format files.
a) Functional habitat corresponds to the General Habitat Description for caribou (MNRF 2013b) and was delineated by the MNRF according
to caribou use. Functional habitat amounts presented include spatial extents that overlap with existing (baseline characterization) disturbances.
b) The spatial extent of nursery and winter use areas reported include areas where the two habitat types overlap. The amount of spatial overlap
between the two habitat types is provided for additional context.
c) Habitat categories as described in Elkie et al. (2014).
d) Winter habitat overlaps with refuge habitat because it shares the same biophysical attributes as refuge habitat. The area of refuge habitat
presented does not include the portions that also might function as winter habitat.
e) Remaining areas in the range correspond to the description of Category 3 habitat by MNRF (MNR 2013b).
f) Area of permanent disturbance does not include a 500 m around disturbances.
g) Part of the wildlife and wildlife habitat LSA occurs outside the boundaries of caribou ranges. Caribou habitat occurs only within caribou range
(i.e., part of the wildlife LSA does not contain caribou habitat). Area of functional habitat may also be identified as areas of potential habitat;
therefore, the total potential habitat within the study area does not represent the sum of all rows.
ha = hectare; % = percent; LSA = Local Study Area; MNRF = Ministry of Natural Resources and Forestry; n/a = not applicable.

Disturbance Footprint
The current availability of habitat likely represents a decline in suitable habitat relative to what was historically
available for this species, as development activities have influenced the amount and quality of habitat since
the late 1800s (Racey and Armstrong 2000). Prior to human settlement, natural disturbances such as fire,
insect outbreaks, disease, and extensive tree blowdown during severe wind events would have been the
key drivers affecting the availability of caribou habitat. Anthropogenic disturbances began with mineral exploration
in the early to mid-1800s, followed by rapid changes in the Lake Superior Coast Range due to forest harvest and
settlement between 1890 and 1930, and further loss in the area of discontinuous distribution starting in the 1950s
as forest harvesting expanded north into previously inaccessible areas (Racey and Armstrong 2000).
According to the FMPs in the caribou RSA, coniferous trees were much more prominent on the landscape in
the caribou RSA prior to industrial development, making up more than 50% of the landscape. Forest composition
changed over time, with large-scale forest harvesting and fire suppression playing key roles in forest
composition and structure. Previously, small, low-intensity fires were likely common across the caribou RSA;
however, larger, less frequent high-intensity fires likely have had more of an influence to the structure of the
landscape than small fires. Fire suppression over the last 60 years has prolonged the forest fire return cycle,
leading to changes in the average age of the forest. Before fire suppression, the boreal forest complex of
northwestern Ontario was approximately 30 years younger than it was during the 1970s (based on comparisons
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from Pikangikum to Pickle Lake between 1915 and 1974) (Carleton 2001). Climate change may also exacerbate
this scenario because longer summers favour the persistence of broadleaved species and limit invasion by
conifers (Carleton 2001).
At baseline characterization, existing disturbances in the caribou RSA include forestry, fire, linear
infrastructure (e.g., roads, transmission lines, and rail lines), mining, and urban development (refer to
Appendix 14-IV, Figure 14-IV-7 and Figure 14-IV-8). The primary disturbance in the caribou RSA is forestry.
In addition to direct loss of habitat over the past 150 years, caribou may have been adversely affected because
they avoid areas of otherwise suitable habitat because of its proximity to disturbance (Weclaw and Hudson 2004),
which therefore reduces the amount of functional habitat available within the range. Avoidance may vary by type
and intensity of disturbance (CPAWS Wildlands League 2013) and by season (e.g., Dyer et al. 2001, 2002;
Polfus et al. 2011; Eftestøl et al. 2016) and can occur at multiple spatial scales (e.g., Rettie and Messier 2000;
Apps et al. 2006; Leblond et al. 2011). In a literature review, Vistnes and Nellemann (2008) found that caribou and
reindeer (Rangifer tarandus; a subspecies of caribou that occurs in Europe) reduced their use of areas within
approximately 5 km of disturbances by 50% to 95%. Some studies suggest that caribou avoid areas of
high disturbance density. In particular, caribou are thought to avoid areas of high road density (Nellemann and
Cameron 1998; Apps et al. 2006; Faille et al. 2010; Pinard et al. 2012). Zones of influence identified around
different disturbance types are summarized in Table 14-5.
Landscape disturbance in the wildlife and wildlife habitat LSA and caribou RSA are shown in Appendix 14-IV,
Figure 14-IV-7 and Figure 14-IV-8. Using the disturbance calculation approach developed by Environment
Canada (2011), which defines disturbances as all anthropogenic disturbances plus an approximate 500 m buffer
and all areas burned in the last 40 years (no buffer), it was determined that the Lake Superior Coast Range for
the baseline characterization is currently 31.2% disturbed (total area = 117,412 ha) while the area of discontinuous
caribou distribution is 65.8% disturbed (total area = 1,970,251 ha). The majority of disturbances in both these
areas consist of human developments and activities. Of the disturbed area within the discontinuous range,
approximately 2.4% is from fire disturbance in the last 40 years. Recent fire disturbance in the Lake Superior Coast
Range is almost non-existent (less than 0.1%). Overall, effects from declining habitat availability, particularly
Category 1 habitat, and increasing disturbance at baseline characterization are likely approaching the resilience
limits and adaptive capacity of the Lake Superior Coast Range population.
Table 14-5:
Location

Reported Zones of Influence for Caribou
Disturbance Type

Ontario

Fly-in outpost

Ontario
British Columbia

Forestry
Urban development

British Columbia

Mine

British Columbia

Cabins and camps

Norway
British Columbia
British Columbia
Alberta
Alberta
Quebec
British Columbia

Ski resorts and cabins
Oil and gas
Mines
Oil and gas wells
Cutblocks
Cutblocks
Cutblocks
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Zone of Influence
Nursery sites 9.1 km from disturbance in Wabakimi
Provincial Park.
Nursery sites 10.2 km from disturbance in
Woodland Caribou Provincial Park.
13.0 km
3 km to 9 km (magnitude of avoidance was season
specific)
Up to 2 km (2 km in summer;
negligible in winter)
Up to 1.5 km (1.5 km in summer;
negligible in winter)
15 km
4.25 km
3.0 km
1.0 km
1.2 km
0.7 km to 3.4 km
5.5 km

14-33

Source
Carr et al. 2011

Vors et al. 2007
Polfus et al. 2011
Polfus et al. 2011
Polfus et al. 2011
Nellemann et al. 2010
Johnson et al. 2015
Johnson et al. 2015
Dyer et al. 2001
Smith et al. 2000
Courtois et al. 2008
Johnson et al. 2015
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Table 14-5:

Reported Zones of Influence for Caribou

Location

Disturbance Type

Quebec

Roads

Alberta
British Columbia

Roads and seismic lines
Various linear

Quebec

Roads and cutblocks

Newfoundland
Northern Canada
Quebec
British Columbia

Mine
Seismic lines
Highway
Roads

Norway

Transmission line

Zone of Influence
1.25 km from active roads
0.75 km from derelict roads
250 m
1.75 km from roads
2.5 km from pipelines
2.5 km from seismic lines
2.5 km to 4.5 km (variable depending on initial
distance from disturbance).
4 km
400 m
5 km
2 km from high use roads
1 km for low use roads
6 km during calving
3.5 km during summer and fall
negligible after construction

Source
Leblond et al. 2011
Dyer et al. 2001
Johnson et al. 2015

Fortin et al. 2013
Weir et al. 2007
Nagy 2011
Leblond et al. 2013
Polfus et al. 2011
Eftestøl et al. 2016

km = kilometre; m = metre.

Fragmentation
Prior to human settlement, the arrangement and connectivity of caribou habitat would have been influenced by
natural disturbances such as fire, blowdown events, and insect infestations. Fragmentation of the Lake Superior
Coast Range began in the late 1800s with the construction of the Canadian Pacific Railway. Fragmentation
continued due to forest harvest and settlement between 1890 and 1930, isolating this southern population (Racey
and Armstrong 2000). Development continued with a mining boom in the 1930s to 1950s, bringing more roads
and the development of mining towns (Racey and Armstrong 2000).
A similar pattern of human settlement and resource extraction occurred within the area of discontinuous caribou
distribution. In addition, forestry mechanization, automation, and road hauling in the 1950s allowed for expansion
of timber harvest into previously inaccessible areas (Racey and Armstrong 2000). Over the last decade,
range recession of the continuous distribution of caribou (in the north) was associated with reduced connectivity
in the area of discontinuous distribution (Racey and Armstrong 2000).
For wide-ranging species such as caribou, movement is crucial to facilitate access to resources across space and
time (Johnson et al. 1992; Taylor et al. 1993; Nathan et al. 2008). Restricted movement can reduce home range
size (Andreassen and Ims 1998; Beauchesne et al. 2014; Muhly et al. 2015) and reduce access to resources
required for survival such as predator-free space (Muhly et al. 2015). For example, Nellemann and
Cameron (1998) found that barren-ground caribou (Rangifer tarandus groenlandicus; a subspecies of migratory
caribou) density at calving grounds was inversely related to road density. Specifically, caribou density declined by
approximately 63% at road densities between 0.0 and 0.3 km/km² and by approximately 86% between 0.6 and
0.9 km/km², compared to predevelopment conditions. Dyer et al. (2002) found that roads act as semi-permeable
barriers to caribou movement. The magnitude of this effect may vary across seasons. During late winter, caribou
road crossing rates were six times lower than the rates calculated using simulated road networks (Dyer et al.
2002). Similarly, Wilson et al. (2016) found that some individuals cross roads more slowly, which can delay arrival
of caribou at seasonal ranges (Mahoney and Schaefer 2002; Wilson et al. 2016).
Features that act as semi-permeable barriers may exacerbate habitat loss caused by avoidance of disturbance
features (Dyer et al. 2002). Beauchesne et al. (2014) suggested that over a certain disturbance threshold it is likely
that individuals cannot avoid using unsuitable habitats, leading to decreased movement rates and increased use
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of suboptimal habitats as movement becomes increasingly risky (Smith et al. 2000; Hebblewhite 2008). Reduced
movement rates and restricted home ranges increase the amount of time spent in lower suitability habitats and
therefore increase vulnerability to predation (Rettie and Messier 2000; Morales et al. 2010;
Beauchesne et al. 2014; Muhly et al. 2015). Caribou confined to smaller home ranges could be forced into less
suitable habitat and be more easily detected by predators (Beauchesne et al. 2014).
Baseline characterization disturbances in the caribou RSA are concentrated along the Lake Superior shoreline
(particularly between the Township of Terrace Bay and the Town of Marathon) and scattered across the area of
discontinuous distribution. Linear disturbances present at baseline characterization are predominantly oriented in
an east–west alignment, in particular the Trans-Canada Highway (Highway 17) and the Canadian Pacific rail
line (refer to Appendix 14-IV, Figure 14-IV-7 and Figure 14-IV-8). These disturbances presumably affect
north-south movement between the Lake Superior Coast Range and the discontinuous range.
At baseline characterization, the Lake Superior Coast Range has approximately 911 km of linear disturbance,
representing a density of approximately 0.28 km/km². The discontinuous range has approximately 17,649 km of
linear disturbance, representing a density of approximately 0.59 km/km². Furthermore, the level of disturbance
within the Lake Superior Coast Range (31.2% of the area disturbed) and even higher level of disturbance within
the discontinuous caribou distribution (65.8% of the area are disturbed) suggests that caribou habitat is not only
potentially fragmented within the spatial extent of the population range but also beyond the population range,
affecting connectivity to adjacent populations. Overall, effects from changes in habitat distribution and
fragmentation are likely approaching the limits of resilience and adaptive capacity of caribou.

14.5.2.1.2

Survival and Reproduction

The woodland caribou, boreal population, is listed as threatened under the provincial Endangered Species Act,
2007 (ESA), and as threatened and on Schedule 1 of the federal SARA due to interacting factors (primarily habitat
loss and predation), which have resulted in population declines throughout their distribution range.
Caribou survival and reproduction are related to the availability of suitable habitats that support life history
processes. For example, the reproductive success of females and survival of calves are negatively affected
if calving and post-calving habitats (i.e., Category 1 nursery areas) are unavailable, inadequate, or
degraded (Thomas and Gray 2002; Environment Canada 2012; McCarthy et al. 2011; Pinard et al. 2012).
Habitat suitability is heavily influenced by the habitat’s capacity to provide refuge from predation (Bergerud 1974;
Rettie and Messier 2000; Racey and Arsenault 2007; Environment Canada 2012; MNR 2013b; Hornseth and
Rempel 2015). Caribou spatially separate themselves from predators and alternate prey (e.g., moose
and white-tailed deer [Odocoileus virginianus]) as an anti-predator strategy, and maintain low population
densities across their range (Bergerud 1988, 1996; Environment Canada 2008, 2012; Johnson et al. 2001).
Large continuous tracts of undisturbed habitat are therefore important to maintaining self-sustaining caribou
populations. Nagy (2011) found a positive correlation between population growth rates and access to secure
unburned habitat, particularly where most of the habitat was in patches greater than 500 km².
Predation, primarily by wolves, is considered to be the main factor limiting caribou populations (Bergerud 1988;
Seip 1992; Stuart-Smith et al. 1997; James 1999; James and Stuart-Smith 2000), and increased predation by
wolves and possibly other predators is facilitated by underlying landscape changes through apparent
competition (Holt 1977). In the case of caribou, apparent competition is manifested when a growing number of
prey such as moose and white-tailed deer causes an increase in the number of predators, such as wolves, thereby
increasing predation pressure. Although the proximate cause of caribou decline is predation, the ultimate cause
of caribou decline is linked to a change in habitat (Boutin et al. 2012) because landscape alterations caused by
natural and anthropogenic disturbances create early seral habitats suitable for moose and white-tailed
deer (Latham 2009; Latham et al. 2011; Serrouya et al. 2011). Seral stage is the point along an ecological
succession in an ecosystem advancing towards its climax community.
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Caribou are sensitive to changes in predation rate because they have a low reproductive output relative to other
ungulates (Environment Canada 2012). Females typically do not reproduce until three years of age and give birth
to one calf per year (Bergerud 2000). Calf mortality due to predation can be especially high, particularly within the
first thirty days after birth (Bergerud and Elliot 1986; Gustine et al. 2006). In many caribou populations,
the proportion of calves that survive to one year of age is usually low and insufficient to compensate for annual
adult mortality in declining populations (Bergerud 1974; Stuart-Smith et al. 1997; DeMars et al. 2011).
Bergerud and Elliot (1986) suggested that caribou populations cannot remain stable when moose densities are
sufficient to support more than 6.5 wolves per 1,000 km². Moose densities of approximately 0.11 moose per
square kilometre are likely to support such wolf densities (Bergerud and Elliot 1986). The majority of WMUs that
overlap with the Lake Superior Coast Range have at least double the density of moose required to support more
than 6.5 wolves per 1,000 km² (refer to Section 14.5.2.2.3).
Local and landscape scale disturbance patterns can influence caribou survival and reproductive success.
Linear features (e.g., roads, pipelines, transmission lines, trails) may adversely affect caribou survival (James and
Stuart-Smith 2000; Whittington et al. 2011; DeCesare et al. 2012). Linear features have been associated with
increased predator mobility, leading to a greater risk of predation for caribou when on or near these
features (James 1999; Whittington et al. 2011). Leclerc et al. (2014) found that the probability of calf loss was
related to the avoidance of high density road areas; females whose calves survived demonstrated stronger
avoidance of these areas than did females who lost their calves to predation.
Courtois et al. (2007) suggested that mortality increased with the extent of disturbed landscape within caribou
home ranges because animals were vulnerable to predation. As the proportion of disturbance increases,
it becomes more difficult for caribou to space away from predators and alternate prey. In Alberta and
British Columbia, Peters et al. (2013) found a positive relationship between the amount of human-induced
disturbance and the degree of spatial overlap of caribou and moose. Caribou mortalities were located in areas of
high resource use by moose in summer (Peters et al. 2013). Using data from caribou populations across Canada,
Environment Canada (2008, 2011) conducted a meta-analysis that quantified a negative relation between
recruitment (i.e., calf to cow ratios) and total disturbance (including natural and anthropogenic) within a range.
Furthermore, Environment Canada (2011) indicated that the probability of a population remaining stable or
undergoing growth is directly influenced by the amount of disturbance within that range, meaning that the likelihood
of population persistence decreases as the amount of disturbance increases.
Fragmentation effects that restrict caribou movement can also negatively influence the survival and reproduction
of caribou. For wide-ranging species that need broad areas for their life-history requirements, such as caribou,
restricted movement and therefore restricted access to resources within a range can increase extinction probability
and reduce lifetime reproductive success (McLoughlin et al. 2007; Revilla and Weigand 2008). Similarly, in many
caribou sub-populations, reduced movements have been associated with fragmented populations and subsequent
genetic drift (Serrouya et al. 2012).
Sensory disturbance may affect caribou through physiological stress; however, these effects are difficult to
quantify (Dantzer et al. 2014). In general, sensory disturbance is most detrimental at key times of the year, such as
late-winter periods, when animals tend to be in poor physical condition, and during the reproductive
season (spring/early summer) when caribou are raising young (Kuck et al. 1985; Yarmoloy et al. 1988;
Wolfe et al. 2000; Eftestøl et al. 2016). Using simulated seismic exploration noise in northeast
Alberta (i.e., propane cannons fired every one-to-two minutes for one hour with a magnitude of 90 decibles [dB]
to 110 dB), Bradshaw et al. (1997) found that disturbed caribou moved notably faster and crossed habitat
boundaries (i.e., habitat patches) substantially more often than undisturbed caribou. Similarly, Murphy and
Curatolo (1987) determined that caribou near oilfield infrastructure (pipelines and roads) in Alaska spent less time
lying down, more time running and had higher movement rates than caribou located away from these disturbances.
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Although these effects may seem minor, displacement and increased wariness may affect energetic expenditures
and survival, particularly for young calves.

Caribou Population Trends
By the 1980s, caribou were restricted to the Slate Islands, Pic Island, Pukaskwa National Park (including
Otter Island), and Michipicoten Island (Bergerud 1985; Ferguson et al. 1988). Caribou occurrences along the
mainland shores were primarily at the Township of Terrace Bay (across from the Slate Islands), the Coldwell
Peninsula (across from Pic Island), the shorelines of Pukaskwa National Park, and at Point Isacor (northeast of
Michipicoten Island) (Bergerud 1985; Ferguson et al. 1988). Currently, three populations persist: on the
Slate Islands, on Michipicoten Island, and a small population that occupies the mainland coast around Pukaskwa
National Park (Gonzales et al. 2015). There is strong evidence that caribou populations are limited top-down by
predation when wolves are present and bottom-up by food availability when wolves are absent (Bergerud et al.
2007).
The caribou population on Slate Islands was monitored annually from 1974 to 2003. Using data from this time
period, two mean population estimates were calculated using two different techniques: the King census strip
transect method and a Lincoln Index (Bergerud et al. 2007). The strip method yielded an estimate of
262 ±22 animals (extremes 104 to 606), while the Lincoln Index estimated 303 ±64 animals (extremes 181 to 482)
(Bergerud et al. 2007). Subsequent investigations used forward looking infrared (FLIR) technology, transects
walked on foot, and genetic analysis of faecal samples to estimate the islands’ population size (Carr et al. 2012).
The most precise estimates were from the FLIR and the genetic analysis with three sampling periods.
Both methods produced estimates for 2009: the FLIR estimated 58 animals (95% confidence interval = 40 to 85)
and the genetic analysis estimated 99 animals (95% confidence interval = 85 to 122) (Carr et al. 2012).
Bergerud et al. (2007) found that the Slate Islands population was regulated by the density dependent abundance
of green summer forage and fall physical condition rather than density independent snow depths and arboreal
lichen availability. The population has persisted due to the absence of predators on the islands (Carr et al. 2012).
The Michipicoten Island population had one adult male prior to a population augmentation in 1982 when seven
animals were transplanted to the island (Gogan and Cochrane 1994; Bergerud et al. 2014). Another male was
added in 1989 (Bergerud et al. 2014). The Michipicoten Island population increased over time (population
growth rate [λ] = 1.18) from 8 to approximately 200 individuals between 1982 and 2001 (Bergerud et al. 2014).
Persistence of the Michipicoten Island population is attributed to absence of predators on the island (Bergerud et
al. 2007). Media reports indicate that wolves recently accessed the Michipicoten Island on a rare ice bridge
requiring individuals on Michipicoten Island to be translocated to the Slate Islands because predation by wolves
threatened their viability (CBC News 2017). The most recent update on January 27, 2018 indicated that the
relocation was successful and females will continue to be tracked to monitor their movement and activity
(CBC News 2018).
Bergerud et al. (2007) reported population estimates for Pukaskwa National Park based on aerial surveys,
which generated estimates ranging from 31 individuals in 1979 to 9 individuals in 2003. Numbers had declined to
four or five individuals in 2009 (Bergerud et al. 2014; Patterson et al. 2014). Extirpation was forecasted for
2018 (Bergerud et al. 2007); however, Bergerud et al. (2014) suggested that caribou were likely already extirpated
from the park. Parks Canada has considered translocations to recover the population but determined that efforts
would likely be unsuccessful under current conditions (Gonzales et al. 2015). Specifically, Gonzales et al. (2015)
concluded that recovery was unlikely unless wolf densities remained low (less than 5.5 wolves per 1,000 km²)
or that more than 300 animals would be required for a reasonable chance at success (Gonzales et al. 2015).
High rates of predation, particularly by wolves, are thought to be the cause of this population’s decline (Bergerud
et al. 2007). Wolf densities between 1974 and 2003 averaged 8.5 wolves per 1,000 km² and moose densities
averaged approximately 0.25 moose per km² (Bergerud 2007).
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The Pic Island population estimates between 1976 and 1984 ranged from 24 (1981) to 77 animals
(1984) (Ferguson et al. 1988). More recent estimates indicate a population decline, with 8 to 15 caribou spending
part of the winter on Pic Island (Northern Bioscience 2012). Although Pic Island appears to provide some refuge
from predation, the low or variable number of caribou using the island may be attributed in part to forage limitations,
at least at certain times of the year (Ferguson et al. 1988).
Further evidence for the limiting effects of wolves include two failed caribou translocations in the Lake Superior
Coast Range including on the Gargantua Peninsula (Gogan and Cochrane 1994) and Bowman Island (Bergerud
et al. 2007; Gonzales et al. 2015). Another release to Montréal Island in 1984 was initially successful, with caribou
numbers increasing from 9 to 20 animals, until Lake Superior froze in 1994 and wolves reached the island (Gogan
and Cochrane 1994; Bergerud et al. 2007).
Based on the available information, it appears that survival and reproduction of caribou populations in the caribou
RSA have declined over the past century. Evidence suggests that increased predation, facilitated by
habitat alteration, is the key driver of population size and trend, particularly on the mainland. Bergerud (2007)
warned that with increasing moose and deer populations, predator management would be necessary to maintain
viable caribou populations. Further, Bergerud (2007) suggested that critical habitat for caribou was not old growth
forests and climax lichens but rather habitats with low predation risk. Similarly, Ferguson et al. (1988) concluded
that caribou on Pic Island and the nearby mainland persisted because they remained in safer habitat on the island
with the trade-off of reduced variety and phytomass of forage. Bergerud et al. (2007) outlined that the Slate Islands
caribou, which live without predators, have persisted for over 70 years without sufficient lichen to maintain health
in most winters.
According to Environment Canada (2011, 2012) the Lake Superior Coast Range supported an estimated
492 individuals in 2011 and contained 16% anthropogenic disturbance. Environment Canada (2011, 2012)
assessed the Lake Superior Coast Range population as likely to maintain a self-sustaining population based on
the population estimate and the proportion of disturbance within the range. The population trend (i.e., the third line
of evidence used to assess population status [Environment Canada 2011]) was not available to support the
Environment Canada assessment and therefore introduces uncertainty.
The current status of the population must also consider that caribou in the Lake Superior Coast Range occur in
several small and largely disconnected sub-populations, which decreases the probability of persistence, and that
the range is approaching the 35% disturbance threshold proposed by Environment Canada (i.e., 31.2%).
The discrepancy in disturbance levels calculated by Environment Canada (16%) and this assessment (31.2%) is
likely attributable to the use of higher resolution of data in this assessment (i.e., 25 m resolution for FRI and
Provincial Land Cover 2000 versus 30 m resolution for Landsat and 250 m for fires used by Environment
Canada [2011]). Furthermore, the Ontario Woodland Caribou Recovery Team questioned the long-term survival
of caribou in the Lake Superior Coast Range (OWCRT 2008), and historical evidence indicates that the
Lake Superior Coast Range caribou population has declined since the late 1800s and early 1900s (Bergerud 1985;
Ferguson et al. 1988). This decline may be ongoing given that moose density estimates in the caribou RSA range
from approximately 0.10 to 0.41 moose per square kilometre (refer to Section 14.5.2.2.3), where moose densities
above 0.11 moose per square kilometre are sufficient to support more than 6.5 wolves per 1,000 km², a potential
threshold beyond which caribou populations cannot remain stable (Bergerud and Elliot 1986). The majority of
WMUs that overlap with the Lake Superior Coast Range have at least double the density of moose required to
support more than 6.5 wolves per 1,000 km²: WMU 21A (approximately 0.19 moose per square kilometre [km2]),
WMU 21B (approximately 0.26 moose per km2), WMU 32 (approximately 0.22 moose per km2), WMU 33
(approximately 0.25 moose per km2), and WMU 34 (approximately 0.26 moose per km2). Except for
caribou remaining on predator-free islands, effects from habitat-related changes in survival and reproduction at
baseline characterization have likely exceeded the resilience limits and adaptive capacity of the Lake Superior
Coast Range population.
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14.5.2.2

Moose

A photo of a moose is shown in Figure 14-7. Moose was reported as the most important large game species
hunted by Indigenous communities. For example Bingwi Neyaashi Anishinaabek, Pays Plat First Nation,
Fort William First Nation, Red Rock Indian Band, and MNO all reported hunting moose (refer to Section 17) and
moose hunting locations were identified in the RSA. MNO has identified large animal habitat in the LSA
(Calliou Group 2017) that approximates areas identified as suitable for moose (refer to Section 14.5.2.2.1).
Indigenous communities had concerns about the Project adversely affecting moose. Pic Mobert First Nation had
concerns about the potential for increased predation of moose by wolves on rights-of-way and Pays Plat
First Nation had concerns about the protection of moose habitat (refer to Section 17). Métis Nation of Ontario had
concerns about the Project preventing the continuation of current hunting practices in the Study Area (Calliou
Group 2016). Red Sky Métis Independent Nation had concerns about adverse effects to moose habitat
(i.e., wetlands and areas with deciduous shrubs) (Red Sky Métis Independent Nation 2017. Red Sky
Métis Independent Nation also had concerns that wildlife habitat and abundance and traditional harvesting
locations would be impacted by construction and operation of the transmission line (Red Sky Métis Independent
Nation 2017). Potential net effects on indigenous land resource use are addressed in Section 17.

Figure 14-7:

Moose Photo
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14.5.2.2.1

Habitat

Historically, moose have been distributed across forested regions of Canada; however, moose have recently
expanded their range to include prairie and tundra ecosystems. Although considered a generalist species,
moose have been shown to prefer deciduous aspen, shrubland, and wetlands interspersed with trees and shrubs.
Optimal moose habitat consists of deciduous shrub and ground strata (i.e., layers) within deciduous, mixed,
and coniferous forests that offer edge or disturbed areas of early successional vegetation (Courtois et al. 2002;
Poole and Stuart-Smith 2003; Osko et al. 2004; Nelson et al. 2008). Forest regeneration is apparently optimal for
moose at 10 to 26 years post-fire (Nelson et al. 2008). Deciduous trees and shrubs are important dietary items
during winter, a critical period when forage is scarce and a limiting factor for populations. In general, it is thought
that moose respond more to food availability than cover (e.g., Stewart et al. 2010); however, moose will adjust
their behaviour and move to avoid areas of deep snow (e.g., greater than 90 cm; Peek et al. 1982) and use mature
coniferous stands, which intercept snowfall (Courtois et al. 2002). Dense stands with greater than 60% coniferous
species and greater than 10 m in height provide maximum thermal protection and lower snow
depths (Allen et al. 1987). It has been proposed that, in some landscapes, primary habitat (i.e., high quality forage
habitat such as shrubland) can provide all of the necessary winter resources for moose (Stewart et al. 2010).
The majority of food resources and cover can be contained in shrubland and, potentially, in deciduous
forest (e.g., Cairns and Telfer 1980; Dussault et al. 2006; Stewart et al. 2010). Further, the ideal availability of food
may be when landscapes are composed of approximately 25% to 40% primary habitat (Allen et al. 1987; Romito
et al. 1999; Higgelke et al. 2000; Kurttila et al. 2002).
During spring, summer, and fall, moose primarily consume fresh shoots and leaves from deciduous shrubs,
young deciduous trees, and wetland vegetation. Moose are also known to browse on young coniferous trees in the
summer, such as balsam fir (Abies balsamea), if available. The moose diet in summer is typically made up of 74%
shrubs and trees, 25% forbs, and 1% graminoids (Renecker 1987). Preferred fall and winter browse includes
red-osier dogwood (Cornus sericea), willow species (Salix spp.), trembling aspen (Populus tremuloides),
balsam poplar (Populus balsamifera), bog/dwarf birch (Betula glandulosa), alder (Alnus spp.), and beaked
hazelnut (Corylus cornuta) (Stelfox 1993).
The FMPs that overlap the Project indicate that prior to industry development, coniferous trees were much more
prominent and made up greater than 50% of the landscape. Climate change may contribute to this shift because
longer summers favour the persistence of broadleaved species and limit invasion of poplar stands by
conifers (Carleton 2001). While tree composition has changed over time, the main tree species that were
historically present and remain present in the study areas are Jack pine (Pinus banksiana), trembling aspen,
black spruce (Picea mariana), white spruce (Picea glauca), balsam fir, eastern white cedar (Thuja occidentalis),
tamarack (Larix laricina), white birch (Betula papyrifera), and balsam poplar (Greenmantle and MNR 2007; Domtar
and MNR 2008; Clergue and MNR 2010; AbiBow and MNR 2011; Lake Nipigon Forest Management and MNR
2011; Terrace Bay Pulp and MNR 2011; GreenForest and MNR 2013). Historically, boreal forest composition and
structure was primarily affected by wildfire, insect outbreaks, and disease, while more recently, large-scale
harvesting and controlled fire suppression have played key roles in forest composition and structure.
Historically, small, low intensity fires were likely common across the moose RSA but larger, less frequent
high intensity fires have likely had more of an influence on the structure of the landscape than small fires.
Fire suppression over the last 60 years has prolonged the forest fire return cycle, leading to an increase in the
average age of the forest. Before fire suppression, the boreal forest complex of northwestern Ontario
was approximately 30 years younger than it was during the 1970s (based on comparisons from Pikangikum to
Pickle Lake between 1915 and 1974) (Carleton 2001).
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Overall, forests have become more fragmented with several smaller cuts due to the influence from financial
decisions, as well as policies providing direction to limit the size of clearcuts and scatter cuts throughout the forest.
Selectively harvesting specific high-quality timber products has also resulted in sites with poorer quality trees in
older age classes. There has been a reduction in the quality of tolerant hardwood stands due to selective cutting
starting in the 1940s.
A total of approximately 117,466 ha (63.3%) and 4,880,521 ha (46.5%) of moderate to high suitability moose
habitat is estimated to be present in the wildlife and wildlife habitat LSA and moose RSA, respectively, at baseline
characterization (refer to Table 14-6; Appendix 14-IV, Figure 14-IV-9 and Figure 14-IV-10). SWH for moose is
present in the wildlife and wildlife habitat LSA at baseline characterization (refer to Appendix 14-I), including
2,573 ha of moose late wintering habitat and 240 ha of moose aquatic feeding areas. Approximately 348 ha of
moose calving areas are in the wildlife and wildlife habitat LSA at baseline characterization.
Moose are expected to have the capacity to adapt and be resilient to existing natural and human-related
disturbances and associated variations in habitat availability. There is a large amount of moderate and
high suitability moose habitat in the moose RSA at baseline characterization, and moose can use many different
habitat types. The amount of moderate to high suitability habitat in the moose RSA (46.5%) is near the estimate
predicted to provide ideal moose forage habitat on the landscape (25% to 40%) (Allen et al. 1987; Romito
et al. 1999; Higgelke et al. 2000; Kurttila et al. 2002).
Table 14-6:

Moose Habitat Availability at the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

117,466
68,200
185,667

63.3
36.7
100.0

4,880,521
5,619,920
10,500,441

46.5
53.5
100.0

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
ha = hectare; LSA = Local Study Area; RSA = Regional Study Area.

Moose are highly mobile and have large annual home ranges that often encompass thousands of hectares (Murray
et al. 2012; Street et al. 2015a). Reported dispersal distances range from a few kilometres to extreme cases of
greater than 1,000 km (Hoffman et al. 2006). Juvenile moose disperse short distances after being abandoned by
cows, typically after their first year (Hoffman et al. 2006). Causes of dispersal include resource competition,
resource depletion, predation pressure, and acquiring mates. Hoffman et al. (2006) suggest that high mobility
allows moose to exploit suitable habitat patches in heterogeneous landscapes. Evidence to support this includes
that moose are at harvestable population levels in the Canadian prairies where patches of wetlands and trees are
highly isolated by secondary roads and agriculture. Specific to Ontario, moose genetic differentiation data obtained
from blood samples of moose from Algonquin Provincial Park and WMU 49 suggest that local populations are
connected by dispersal and are likely part of a larger regional population (Murray et al. 2012).
Individual moose undergo seasonal movements as part of the annual life cycle (MNRF 2014b). During spring,
summer, and fall, moose use lowland to upland forests for eating fresh shoots and leaves from deciduous shrubs,
young deciduous trees, and wetland vegetation. During the fall and winter, moose typically prefer habitats where
adequate browse is available and provides denser cover from wind and snowfall (MNRF 2014b).
Sensory disturbance from human activity such as noise, dust, lights, and smells may alter the distribution of moose.
In particular, moose distribution may be altered in relation to anthropogenic and natural linear features on the
landscape (Bartzke et al. 2015). For example, some studies of moose distribution indicate avoidance of roads by
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100 m to 3 km (Jiang et al. 2009; Laurian et al. 2012) but this effect may be seasonal where avoidance of roads
is more evident in fall or winter (McLoughlin et al. 2011; Beyer et al. 2013). It has been postulated that avoidance
of roads by moose in fall and winter may be an artifact of hunter use of roads to harvest moose
(McLoughlin et al. 2011). Moose may also adapt to road activity by altering the time of day that they use habitats
near roads to when activity is lower (Neumann et al. 2009). Transmission lines may act as a barrier to
moose movement when the width of the ROW exceeds 90 m (Joyal et al. 1984), but narrower ROWs are not
avoided (Bartzke et al. 2014; Bartzke et al. 2015) and may provide suitable forage as cleared vegetation
regenerates and attracts moose (Bartzke et al. 2014). Similar to roads, preferred route ROWs may be used by
hunters to access moose (Bartzke et al. 2014).
Overall, changes in habitat distribution in the moose RSA at baseline characterization are predicted to be well
within the resilience limits and adaptive capacity of moose because this species is highly mobile and can access
suitable habitat and food resources even in highly fragmented landscapes.

14.5.2.2.2

Survival and Reproduction

Moose are not listed federally or in Ontario, nor are they under consideration by COSEWIC (Government of
Canada 2016). Moose populations are managed by the Government of Ontario primarily through harvest at the
scale of WMUs across the province. A goal of moose management in Ontario is to keep the moose density within
a range at which they can fulfill their natural role in the ecosystem (MNRF 2014b). The wildlife and wildlife habitat
LSA intersects WMUs 13, 14, 21A, 21B, 22, 32, 33, 34, and 35. Population estimates reported in 2015 for these
WMUs range from 437 to 3,819 (refer to Table 14-7), with densities ranging from approximately 18.9 to 40.6 moose
per 100 km². With the exception of WMUs 13 and 35, all other WMU densities are within or above the MNRF’s
desired ecological density range. Additional WMUs that overlap with the moose RSA include 15B and 19,
which have moose densities within their desired ecological density range. In 2015, moose densities in these WMUs
are similar to the mid-point of the distribution of densities reported throughout their North American range (Messier
1994). Recent population trends suggest moose abundance is generally decreasing across the province (MNRF
2016c), although some subpopulations may be increasing and acting as source populations (Murray et al. 2012).
Table 14-7:

Moose Population Estimates for Wildlife Management Units Intersected by the Project

Wildlife Management Unit

2015 Population Estimate

2015 Population Density
(per 100 km²)

Desired Ecological Density(a)
(per 100 km²)

13
14
15B
19
21A
21B
22
32
33
34
35

2,781
437
3,819
1,621
2,524
3,539
2,176
919
1,158
584
970

25.3
40.6
25.1
16.7
18.9
26.2
28.6
22.0
25.2
26.2
10.4

30.0 to 55.0
15.0 to 35.0
15.0 to 35.0
15.0 to 35.0
15.0 to 35.0
10.0 to 25.0
10.0 to 25.0
20.0 to 40.0
10.0 to 25.0
10.0 to 25.0
20.0 to 40.0

Source: MNRF 2016c.
a) 2014 Ontario Ministry of Natural Resources and Forestry Moose Resource Reports for WMUs 13, 14, 15B, 19 21A, 21B, 22, 32, 33, 34,
and 35.
km2 = square kilometre.
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Moose are long-lived ungulates with relatively high adult survival rates (e.g., 74.6% to 89.9% [including harvest])
(Murray et al. 2012), with a life expectancy of 15 to 25 years (National Geographic, 2016). Key factors
influencing moose populations include hunting, habitat suitability, climate change, and interactions with deer, elk,
caribou, and predators (MNRF 2014b). Moose are primarily threatened by habitat loss (Street et al. 2015a), altered
predator-prey relationships (Dussault et al. 2005; Street et al. 2015a), and hunting (Timmerman et al. 2002).
Their primary predators are wolves and bears, which most often kill calves, although adults can also become
prey (Ballard and Van Ballenberghe 1997). Predation and snow conditions are interrelated factors that can affect
moose survival and recruitment.
Moose breed annually in the fall, often resulting in one to two calves the following spring. A recent Ontario moose
productivity study determined that pregnancy rates were 22% for yearling and 86.5% for adult females with twins
occurring 17% of the time (Murray et al. 2012). These reproductive rates are within the range observed in other
moose populations (Stenhouse et al. 1994; Schwarz 1998).
Moose display life history traits (e.g., large home ranges, high reproductive rates, ability to eat many types of
plants) that provide flexibility to adapt to different ecozones and rates of development across North America.
For example, in the last 30 years, moose populations have increased to harvestable levels in southern
Saskatchewan (SASK 2012), which is a landscape where suitable habitat is highly fragmented due to cereal grain
agriculture and a network of secondary roads to support this industry. Moose also expanded their range to include
coastal temperate rain forest in British Columbia in the 1900s (Darimont et al. 2005). Therefore, it is expected that
historical changes in survival and reproduction present at baseline characterization are probably well within the
resilience and adaptability limits for this criterion.

14.5.2.3

American Marten

A photo of an American marten is shown in Figure 14-8. American marten are important to some Indigenous
communities. For example, MNO participants identified some marten habitat in the Lakehead/Nipigon/
Michipocoten and/or the Historic Sault Ste. Marie Traditional Territory (Calliou Group 2016). MNO has also
identified small animal habitat in the LSA (Calliou Group 2017).

February 2018
Project No. 1536607/2000/2219

14-43

EAST-WEST TIE TRANSMISSION PROJECT
AMENDED ENVIRONMENTAL ASSESSMENT REPORT

Figure 14-8:

American Marten Photo

14.5.2.3.1

Habitat

American marten is strongly associated with coniferous forests with high structural complexity. Throughout much
of their range, they are commonly associated with mature coniferous and mixed-coniferous forests with abundant
coarse woody debris and a well-developed understory (Buskirk and Ruggiero 1994; Clark et al. 1987; Lyon
et al. 1994; Thompson and Harestad 1994; Payer and Harrison 2000; Slauson et al. 2007; Thompson et al. 2012).
However, marten may also use second growth forests and cutblocks that provide adequate structural complexity
across their range (Bowman and Robitaille 1997; Mowat 2006; Thompson et al. 2008; Hearn et al. 2010). They do
not regularly occur in open habitats with low canopy cover such as bogs, meadows and burns, and recent clearcuts
(Koehler and Hornocker 1977; Taylor and Abrey 1982; Godbout and Ouellet 2008; Cheveau et al. 2013).
Structural complexity is important to marten because it creates quality conditions for foraging, resting,
and reproduction. Marten are often considered a wildlife tree user because they use hollow trees as rest sites and
reproductive dens (Bull et al. 2005). Buskirk and Ruggiero (1994) report that dens are often located in the cavities
of large trees and snags, under coarse woody debris, or in rock crevices. Marten typically hunt for small mammals
around coarse woody debris, stumps, and rocks, and research conducted in Ontario shows that the presence of
those features increases foraging efficiency by marten independent of prey abundance (Andruskiw et al. 2008).
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Coarse woody debris, stumps, and rocks are also used by marten in winter as access points to enter subnivean
resting sites and hunting areas (Buskirk and Ruggiero 1994).
In boreal forests of eastern Canada, marten tend to select late-seral mixedwood stands that are greater than
70 years old (Potvin et al. 2000; Cheveau et al. 2013). This could be related to the fact that mixedwood stands,
compared to other habitat types on the landscape, present a complex forest structure that reduces the risk
of predation and provides increased availability of prey and denning and resting sites (Cheveau et al. 2013).
Boreal mixedwood stands dominated by trembling aspen produce a large amount of coarse woody debris, mainly
when the stands are between 80 and 130 years old (Hély et al. 2000; Pedlar et al. 2002). Avoidance of open
habitats by marten is generally inferred to be a response to predation threats and a lack of or low density of
prey (Buskirk and Ruggiero 1994; Thompson and Colgan 1994).
Historically, fire was the main natural disturbance in coniferous forests in the boreal forests of eastern Canada and
ranged in size, interval, and severity (Bergeron et al. 2001; Carleton 2001). The historical fire regime likely
maintained a mosaic of forest ages across the landscape (Bergeron 2000; Bergeron et al. 2001; Carleton 2001).
Larger burned areas and lower total amounts of forested habitat likely reduced habitat periodically across portions
of the landscape; however, smaller and more frequent mid-severity fires may have improved patches of marten
habitat by creating suitable prey habitat (i.e., snags and coarse woody debris) that could support marten denning
and hunting (Pedlar et al. 2002; Brassard and Chen 2006, 2010). Major efforts in fire monitoring and suppression
in Ontario began in the 1950s and likely resulted in a gradual change of forest composition and structure from a
mosaic of age classes to a forest dominated by older forest stands (MNR 1996). Older boreal forest stands tend
to have more wildlife trees and coarse woody debris (Hély et al. 2000), so increasing forest age likely benefited
marten by accelerating the accumulation of coarse woody debris and snags used for denning and hunting.
Over the past several decades, commercial forest harvesting has become an increasingly common disturbance in
the eastern boreal forest (Brassard and Chen 2010). Forestry targets mature and old stands (MNR 1996),
and clearcutting is the preferred harvesting practice (McRae et al. 2001; Brassard and Chen 2006). As forest
stands in boreal Ontario are harvested, there is a natural tendency for deciduous tree species to colonize those
open sites, especially in mixedwood forests, and a reduction in the proportion of coniferous forest cover across
the boreal landscape has been observed (MNR 1996; Carleton 2001; MNRF 2014c). Marten will use early
successional stands and clearcuts that provide adequate structural complexity (Bowman and Robitaille 1997;
Mowat 2006; Hearn et al. 2010) and are near patches of intact forest (Huggard 1999; Poole et al. 2004; Godbout
and Ouellet 2008); however, habitat quality tends to decline if open and early successional stands comprise a
large portion (i.e., 25% to 40%) of an individual’s home range (Chapin et al. 1998, Hargis et al. 1999; Payer and
Harrison 2000; Potvin et al. 2000; Fuller and Harrison 2005). Forest management guidelines have been
implemented under regulation to maintain marten populations in boreal forests (MNR 1996) that include
continuously maintaining 10% to 20% of the forest in suitable marten core habitat areas of 3,000 to 5,000 ha in
size (MNR 1996). Nevertheless, the combined impact of increased younger aged forests and a reduction in
coniferous forest cover has likely reduced the amount of habitat available to marten in Ontario’s boreal forest
relative to conditions prior to logging.
Availability of moderate to high suitability habitat for marten was predicted at baseline characterization using
FRI data. Estimated habitat availability for marten at baseline characterization is summarized in Table 14-8 and
Appendix 14-IV, Figure 14-IV-11. A total of approximately 45,166 ha (24.3%) and 175,197 ha (25.2%) of moderate
to high suitable habitat is estimated to be present in the wildlife and wildlife habitat LSA and marten RSA,
respectively, at baseline characterization. The juxtaposition of young and late-seral stands has historically been
common in the wildlife and wildlife habitat LSA and marten RSA, and the availability of suitable habitat has almost
certainly changed over time across the study areas. Therefore, marten are expected to have the capacity to adapt
and be resilient to existing natural and human-related disturbances and associated changes in habitat availability.
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Table 14-8:

American Marten Habitat Availability in the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

45,166
140,500
185,667

24.3
75.7
100

175,197
518,958
694,156

25.2
74.8
100

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

American marten home ranges are variable depending on sex, location, prey availability, habitat conditions,
and population density (Buskirk and McDonald 1989). Typically, male home ranges are two to three times larger
than those of females (Buskirk and McDonald 1989). In boreal Ontario, home ranges average from 1 to 3 km² for
females and from 3 to 5 km² for males (Thompson and Colgan 1987). Marten generally avoid open areas that lack
overhead cover, although some studies have reported travel along edges of open areas (Buskirk and Powell 1994)
and crossings of openings less than 600 m-wide (Snyder and Bissonette 1987). Some studies indicate that marten
avoid linear disturbances such as seismic lines (Tigner et al. 2015) and access roads (Robitaille and Aubry 2000),
while others found that marten movement is not impeded by resource roads, trails, and paved highways (Coffin
et al. 2002). Overall, marten tend to respond more strongly to forest fragmentation associated with logging than to
proximity to forest roads (Chapin et al. 1998). Some studies indicate that marten may compensate for
fragmentation effects by increasing home range size in disturbed landscapes (Buskirk and Ruggiero 1994;
Thompson and Colgan 1994; Fuller and Harrison 2005). The degree of forest fragmentation appears to be critical,
with marten nearly absent from landscapes having greater than 25% non-forest cover, even with connected forest
patches (Hargis et al. 1999).
Dispersal behaviour of marten is not well understood. It is generally accepted that marten avoid travelling through
large expanses of open habitat and that over 5 km of treeless land acts as an effective barrier to marten
dispersal (Buskirk and Ruggiero 1994). Marten are known to disperse through habitat patches that are unsuitable
for occupation (Wasserman et al 2010), and juveniles can travel over 80 km to establish a home range (Broquet
et al. 2006). Average juvenile dispersal distances in boreal Ontario have been reported to be less than 20 km in
logged and unlogged landscapes (Broquet et al. 2006; Johnson et al. 2009). Juveniles from younger, logged
landscapes disperse shorter distances and experience greater mortality risk with increasing distance compared
with juveniles from older unlogged landscapes (Johnson et al. 2009). Nevertheless, evidence suggests that marten
genetic diversity and population structure is not particularly sensitive to habitat arrangement (Broquet et al. 2006;
Koen et al. 2012). Marten have good dispersal abilities and only a few successful dispersers are required to
maintain gene flow within a population (Kyle and Strobeck 2003; Broquet et al. 2006). The lack of strong genetic
structure indicates that dispersal is not greatly impeded in areas where forest harvesting has caused considerable
habitat change and factors that influence marten movement at small scales are not influential enough to cause
large-scale disruptions in gene flow (Kyle and Strobeck 2003; Koen et al. 2012).
The marten habitat model predicts suitable habitat to be distributed throughout the wildlife and wildlife habitat LSA
and marten RSA in the baseline characterization (refer to Appendix 14-IV, Figure 14-IV-11). Overall, available
evidence indicates marten habitat and populations remain connected in the marten RSA and wildlife and wildlife
habitat LSA in the baseline characterization, despite increased habitat fragmentation from anthropogenic
disturbances compared to historical conditions. Habitat connectivity is not a limiting factor for this species given
its ability to disperse long distances across various habitat types, and combined changes from natural and
human-related disturbance in the baseline characterization should be within the resilience and adaptability limits
of this species.
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14.5.2.3.2

Survival and Reproduction

American marten are considered secure in Ontario (MNRF 2016b). They are common and widespread throughout
central and northern Ontario but extirpated from southern Ontario (MNRF 2016b). Limited data are available to
assess population trends in the marten RSA for the baseline characterization. Abundance in the marten RSA has
presumably been influenced by multiple factors, including quality and quantity of available habitat, prey
abundance, harvest, and connectivity. The primary threat to marten populations is habitat loss and fragmentation
due to both anthropogenic and natural disturbance (Stone 2010).
Industrial logging is the main form of disturbance that has created non-forested openings and fragmented forested
habitats used by marten in the marten RSA. About 56% of the marten RSA is undisturbed upland forest at baseline
characterization. Research shows that marten can be sensitive to habitat loss and fragmentation, especially as a
result of clearcut logging. The mechanisms by which marten are impacted by clearcutting are the removal of
overhead cover, the removal of large coarse woody debris, and changes in prey communities (Buskirk and
Ruggiero 1994). American marten densities are generally lower in areas fragmented by
clearcuts (Hargis et al. 1999), and regenerating forests tend to increase the mortality rate of dispersing juveniles
relative to older forests (Johnson et al. 2009). Hargis et al. (1999) found that marten abundance declined when
natural and anthropogenic openings comprise more than 25% of the landscape, despite connectivity between
forested patches and the presence of prey. This apparent low tolerance for forest openings on the landscape
suggests that marten populations in the marten RSA may be sensitive to the existing levels of natural and
anthropogenic forest openings at baseline characterization.
Fire suppression in marten habitat has likely had a positive effect on the species. Fire suppression since the 1950s
has almost certainly increased the proportion of the landscape in late-successional closed-canopy conditions
relative to historical conditions (MNR 1996; MNRF 2014c). Whether the benefits of fire suppression in the marten
RSA has outpaced adverse effects associated with concurrent forestry activities is not known. Nevertheless, an
increase in total older aged forested habitat on the landscape since the 1950s suggests that an overall increase
in marten abundance in the marten RSA at baseline characterization relative to historical conditions is plausible.
As this older forest is lost due to logging or natural disturbance, a decrease in marten abundance in the marten
RSA can be expected (MNR 1996).
Insect outbreaks have affected the condition of boreal forest ecosystems in Ontario by disrupting the natural
trajectory of succession towards coniferous dominant stands and shifting sites back to early seral mixed deciduous
forests. The incidence of insect outbreaks in the marten RSA has likely increased during the baseline
characterization compared to historical conditions primarily because of forestry practices (McCullough et al. 1998).
Fire suppression and logging has resulted in less tree diversity, higher tree density, and more homogeneity of
forest structure, making forest stands more prone to outbreaks (McCullough et al. 1998). Insect outbreaks are
beneficial to marten because they can cause the deaths of large numbers of trees, initiating stand replacement,
and abruptly recruiting large numbers of snags or volumes of coarse woody debris (Chapin et al. 1997; Potvin
et al. 2000). Therefore, insect outbreaks may have improved ecological function for marten in the marten RSA at
baseline characterization relative to historical conditions.
American marten abundance may also be affected by changes in the abundance of their prey. American marten
are opportunistic feeders with a diet that includes small and medium-sized mammals, birds and their eggs, insects,
carrion, and berries (Powell et al. 2003). However, mice and voles are their primary prey species and these taxa
are subject to population cycles. Prey shortages can suppress the pregnancy and ovulation rates of
marten (Thompson and Colgan 1987), with negative consequences on population growth and
recruitment (Fryxell et al. 1999) irrespective of habitat change. Weckwerth and Hawley (1962) reported that
marten abundances in Montana declined for both adults (30% decline) and juveniles (80% decline) over a
three-year period in which the abundance of small mammals dropped by 85%. The fact that habitat change and
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prey can both influence marten abundance in concert or independent of one another emphasizes two ecological
relationships: first, that prey abundance is important to marten population dynamics, and second, that marten
require structure for reproduction and foraging (Thompson et al. 2012).
American martens are one of the most economically important furbearers in Ontario, and the species is harvested
for fur across the western boreal forest (Landriault et al. 2012). There are 62 active traplines that overlap the
Project footprint and 81 active traplines that overlap the wildlife and wildlife habitat LSA. Trapping in Ontario is
regulated by a quota system set by regional authorities based on local habitat conditions, population trends, and
past trapping success. American martens are susceptible to overharvest, and trapping may adversely affect
marten abundance because of their large spatial requirements and relatively low reproductive rates compared to
similar sized mammals (Buskirk and Ruggiero 1994; Fryxell et al. 2008; Johnson et al. 2009). Harvest pressure
may be one reason that marten appear to avoid roads (Robitaille and Aubry 2000), and their abundance can
decline as road density increases (Nielsen et al. 2007). In contrast, martens are relatively long lived for their body
size, both sexes reach sexual maturity by one year of age, and established females are capable of producing
many litters over their lifetime (Powell et al. 2003). Thus, martens are capable of rapid population growth and are
relatively resilient to harvest pressure given suitable habitat conditions (Fryxell et al. 1999; Fryxell et al. 2001;
Powell et al. 2003). Banci and Proulx (1999) suggest that the combination of suitable habitat, reproductive
potential, and dispersal capabilities makes marten moderately resilient to trapping pressure. Thus, mortality levels
in the baseline characterization are likely within the resilience and adaptability limits for this species.

14.5.2.4

Little Brown Myotis and Northern Myotis

A photo of a little brown myotis is shown in Figure 14-9.

Figure 14-9:

Little Brown Myotis Photo
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14.5.2.4.1

Habitat

Availability of summer maternity roosting habitat is not likely a limiting factor for little brown myotis and northern
myotis in the baseline characterization. While conversion of forests to agriculture and other land uses has probably
reduced maternity roosting habitat availability for these species in the RSA relative to what may have been
available historically, the majority of the RSA remains forested in the baseline characterization
(refer to Section 12.5). Little brown myotis are not habitat specialists and have been documented in a wide variety
of coniferous and deciduous forest types (COSEWIC 2013). Moreover, little brown myotis are well adapted to
human disturbance and will use buildings, bat houses, and bridges for maternity roosts, indicating that they are
resilient to changes in summer habitat. As an aerial hawker, little brown myotis forages in open areas, often over
water (Environment Canada 2015a). Northern myotis is more of a forest specialist than little brown myotis because
it prefers intact forest for roosting and foraging, and is less likely to roost in man-made structures. Northern myotis
will use both coniferous and deciduous forest, however, Broders and Forbes (2004) found that male Northern
myotis preferred to roost in coniferous stands.
Logging has replaced fire as the main cause of loss of forest biomass (i.e., biological material derived from living,
or recently living organisms) in northern Ontario in large part due to fire suppression. Fire suppression has
generally resulted in older, broadleaved-dominated forests replacing the conifer-dominated forest (Carleton 2001).
Fire suppression has likely had a positive effect on little brown myotis (and possibly northern myotis),
as this species was found to be more abundant in old versus young forest types in Alberta and central Ontario
(Jung et al. 1999; COSEWIC 2013) and has demonstrated a preference for broadleaved forest (e.g., poplar and
birch species).
Effects from forest harvesting activities on little brown myotis and northern myotis are likely adverse (Patriquin
and Barclay 2003; Taylor 2006). It is thought that even small-scale forestry activities can negatively affect bats by
removing snags (roosting habitat) and decreasing canopy closure (Jung et al. 1999). In addition, forestry and other
industrial activities in close proximity to hibernacula can degrade the habitat by altering its microclimatic
characteristics (US Fish and Wildlife Service 2007). The effects of edges and corridors on little brown myotis and
northern myotis are unclear, but a number of studies suggest that forest fragmentation may be beneficial for
little brown myotis (Broders and Forbes 2004; Broders et al. 2006; Ethier and Fahrig 2011; Jantzen and Fenton
2013; Segers and Broders 2014). Other studies have found that little brown myotis prefer closed and cluttered
canopy areas and avoid edges (Kalcounis and Brigham 1995; Jung et al. 1999; Morris et al. 2010). As a forest
interior species, northern myotis is adversely affected by forest fragmentation (Broders and Forbes 2004).
Winter hibernacula are likely more limiting than summer maternity roosting habitat because specific physiological
requirements limit the number of sites that provide suitable overwintering habitat. In Ontario, mines harbour the
greatest concentrations of hibernating little brown myotis, which often over winter at the same locations as northern
myotis (Environmental Canada 2015a). The location of abandoned mines in the Myotis RSA is well understood
but their occupancy by bats is not well understood. Those that have been identified as important hibernacula have
occasionally been protected through gates and other means of restricting public access (e.g., signage).
Minor hibernacula that harbour smaller concentrations of bats are poorly understood but have the potential to play
a critical role in the recovery of the population from white-nose syndrome (WNS), a deadly fungal disease that has
wiped out most of the northeastern North American populations. A total of 192 hibernacula were identified in
Canada as critical habitat required for the survival and recovery of the species, recognizing that this likely
represents a small fraction of occupied hibernacula (Environment Canada 2015a). General grid squares containing
critical habitat for little brown myotis and northern myotis in the wildlife and wildlife habitat LSA and Myotis RSA
are shown in Appendix 14-IV, Figure 14-IV-12.
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Availability of winter habitat for little brown myotis and northern myotis was estimated in the baseline
characterization. A total of five active and 24 candidate hibernacula are present in the wildlife and wildlife habitat
LSA and additional seven active and two candidate hibernacula are present in the Myotis RSA at baseline
characterization (refer to Table 14-9). Active hibernacula are those that have been confirmed to be occupied by
bats in the winter. Candidate hibernacula have high potential to function as hibernacula but occupancy by bats
has not been confirmed. An additional 247 ha (<1%) of the wildlife and wildlife habitat LSA has been identified as
cliffs, rock barrens or talus slopes (refer to Appendix 14-I, Table 14-I-1). These areas may provide minor
hibernacula with potential to harbour smaller concentrations of little brown myotis and northern myotis in the
baseline characterization, as compared to active and candidate hibernacula.
Availability of maternity roosting habitat for little brown myotis and northern myotis was estimated in the baseline
characterization (refer to Table 14-10, Appendix 14-IV, Figure 14-IV-12). A total of approximately 54,891 ha
(29.6%) of moderate to high suitability maternity roosting habitat is estimated to be present in the wildlife and
wildlife habitat LSA at baseline characterization. In the Myotis RSA, an estimated 214,573 ha (30.9%) of moderate
to high suitability maternity roosting habitat is available at baseline characterization.
Overall, the changes to the amount of suitable habitat available in the baseline characterization have not exceeded
the adaptability or resilience limits of little brown myotis and northern myotis populations that overlap with the
Myotis RSA because maternity roosting habitat remains abundant. Although winter habitat availability is not well
understood, both species make use of abandoned mine sites in winter, and some of the more important
hibernacula receive protection suggesting that availability of winter habitat has not decreased relative to what was
historically available in the Myotis RSA (i.e., pre-mining disturbance).
Table 14-9:

Little Brown Myotis and Northern Myotis Hibernacula in the Baseline Characterization
Study Area

Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
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Hibernaculum status(a)

Unique Identifier(b)

2017 Occupancy Survey

Active
Active
Active
Active
Active
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate
Candidate

BH-Ref02 (WCA HH/S)
WCA-AR
WCA-CL
WCA-GR
WCA-HT
BH001 (AMIS)
BH005
BH007
BH012 (WCA-HA/M)
BH016 (AMIS)
BH017 (AMIS)
BH018 (AMIS)
BH019
BH-Ref05
AMIS1
AMIS2
AMIS3
AMIS4
AMIS5
BH002 (AMIS)
BH004
BH006
BH008
BH011
BH013

Yes
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
No
No
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Table 14-9:

Little Brown Myotis and Northern Myotis Hibernacula in the Baseline Characterization
Study Area

Hibernaculum status(a)

Unique Identifier(b)

2017 Occupancy Survey

Candidate
Candidate
Candidate
Candidate
Active
Active
Active
Active
Active
Active
Active
Candidate
Candidate

BH020
BH-Ref07 (AMIS)
WCA-FM
WCA-S-P
BH-Ref01 (WCA-CAL)
BH-Ref03 (WCA-HI)
WCA-CW1
WCA-J-EM
WCA-NSG1
WCA-NSG2
WCA-WGF
WCA-CW2
WCA-RM

No
No
No
No
Yes
No
No
No
No
No
No
No
No

Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Wildlife and wildlife habitat LSA
Myotis RSA
Myotis RSA
Myotis RSA
Myotis RSA
Myotis RSA
Myotis RSA
Myotis RSA
Myotis RSA
Myotis RSA

a) Active hibernacula are those that have been confirmed to be occupied by bats. Candidate hibernacula have high potential to function as
hibernacula but occupancy by bats has not been confirmed.
b) The unique identifier code is an indication of the dataset associated with each hibernaculum including Golder 2017, MNRF Wildlife
Concentration Area (WCA) 2017 and the Abandoned Mine Invormation System (AMIS). Due to the sensitive nature of these data, more detailed
information on names and locations of hibernacula is not presented in this assessment.
LSA = Local Study Area; RSA = Regional Study Area.

Table 14-10:

Little Brown Myotis and Northern Myotis Maternity Roosting Habitat Availability in the
Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

54,891
130,776
185,667

29.6
70.4
100

214,573
479,583
694,156

30.9
69.1
100

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
The percent change is calculated using the total amount of moderate to high or nil to low habitat available at baseline characterization; percent
change is not relative to the size of the study area.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

The little brown myotis and northern myotis are widely distributed across Canada and in Ontario; their ranges
extends across the province to just south of James Bay. Both species are regional migrants and can move
hundreds of kilometres between summer and winter areas (Fenton 1969; Kurta and Murray 2002;
Norquay et al. 2013). Most of the known hibernating bats of a region are found in a few hibernacula. Four active
hibernacula occur in the wildlife and wildlife habitat LSA and Myotis RSA. In Ontario, many more little brown myotis
hibernate in abandoned mines than in caves (Fenton and Barclay 1980). Because of the congregatory
(i.e., grouping) nature of these species, disturbance of hibernacula can have a disproportionate effect on local
populations.
In the Myotis RSA, abandoned mines identified as candidate hibernacula are primarily located in the vicinity of the
Township of Schreiber, the Steel River, and the Municipality of Wawa. Natural habitat features with potential to
provide hibernacula for bats (e.g., rock barrens, talus slopes, or cliffs) are clustered in the western portion of the
wildlife and wildlife habitat LSA and Myotis RSA in the vicinity of Black Bay. These natural features may provide
minor hibernacula that harbour smaller concentrations of bats and have the potential to play a critical role in the
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recovery of the population from WNS. The abandoned mine locations generally align with 50 km² grid squares
identified as critical habitat by Environment Canada (2015a; refer to Appendix 14-IV, Figure 14-IV-12).
Maternity roosting habitat is generally distributed throughout the Myotis RSA, with the greatest concentrations of
suitable habitat located between Steel River and the Town of Marathon, and east of Magpie River
(refer to Appendix 14-IV, Figure 14-IV-12). Bats will follow linear forest features for commuting and foraging, and
little brown myotis are tolerant of linear disturbance, even when associated with noise (e.g., roads) (Abbott et al.
2012). Little brown myotis is a strong disperser and populations are considered to be well connected across
the Myotis RSA in the baseline characterization. As a forest interior species, northern myotis may be less tolerant
of habitat fragmentation but are likewise strong dispersers and therefore considered to be well connected
across the Myotis RSA.
Overall, the habitat mapping results, and an understanding of this species’ biology, indicate a clustered distribution
in the wildlife and wildlife habitat LSA and Myotis RSA during the winter and a broader distribution of this species in
the wildlife and wildlife habitat LSA and Myotis RSA in the summer. Existing disturbances in the wildlife and wildlife
habitat LSA and Myotis RSA do not function as dispersal barriers for these species in the baseline characterization
because bats are highly mobile. Therefore, changes to habitat distribution in the baseline characterization have
not exceeded the resilience or adaptability limits of the little brown myotis.

14.5.2.4.2

Survival and Reproduction

Little brown myotis and northern myotis are listed as endangered under the provincial ESA, and as endangered
and on Schedule 1 of the federal SARA due to dramatic population declines resulting from a devastating fungal
disease called WNS. Prior to the introduction of WNS, little brown myotis was probably the most common bat in
Canada (Environment Canada 2015a). WNS has reduced populations by more than 75% in infected
hibernacula (Frick et al. 2010). Mortality rates at infected sites in eastern Ontario were 92% after two years of
exposure (COSEWIC 2012). Northern myotis populations have likewise been decimated by this disease. WNS has
been estimated to travel at an average rate of 200 to 250 km per year (COSEWIC 2013). It is anticipated that the
entire Canadian populations of little brown myotis and northern myotis will be impacted by WNS within 12 to
18 years, or possibly sooner based on the recent confirmation of WNS in Washington State (USGS 2016).
The little brown myotis is predicted to be functionally extirpated (i.e., less than 1% of existing population remaining)
in Canada and the United States by 2026 (COSEWIC 2013) due to WNS and the same prediction likely applies to
northern myotis. Therefore, changes to little brown myotis and northern myotis abundance in the baseline
characterization may have exceeded the resilience and adaptability limits of this criterion due to the mortality
associated with WNS. Other factors that may affect their recovery are discussed below.
Most bats, including little brown myotis and northern myotis, are long lived and only give birth to one pup per
year (Fenton and Barclay 1980; Kunz and Reichard 2010), making their populations sensitive to increases in adult
mortality and slow to recover when the population size is small. Females may be reproductively active during their
first year of life and have high fecundity rates (Kunz and Reichard 2010). Individuals of this species have been
recorded to live to over 30 years of age (Fenton and Barclay 1980), although the average life span is thought to
be shorter (COSEWIC 2013). Reproductive rates seem to decline with increasing latitude; a reproductive rate of
greater than 96% was recorded in the eastern United States, with lower rates of 42% to 57% in British Columbia
(COSEWIC 2013). Mean annual survival of little brown myotis in Ontario was 0.82 for males and 0.71 for
females (COSEWIC 2013). Survival rates are lowest in the first year of age because juveniles often lack sufficient
fat reserves needed for hibernation (COSEWIC 2013).
Mortality of little brown myotis may result from collision with or barotrauma from wind turbines, extermination,
disturbance during hibernation, and declining insect populations. Little brown myotis are vulnerable to persecution
because of their tendency to use anthropogenic structures (Environment Canada 2015a). Extermination of large
colonies can affect local populations, particularly in areas that are already affected by WNS.
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Wind turbines can kill bats through direct strikes with rotor blades (Horn et al. 2008) or from barotrauma caused
from sudden changes in air pressure behind the blades (Baerwald et al. 2008), particularly if they are
inappropriately sited near important habitat features such as hibernacula, maternity roosts, or within important
migratory corridors. The Greenwich Wind Energy Project exists in the Myotis RSA at baseline characterization
and is located near Ouimet Canyon. Bat mortality rates at the Greenwich Wind Energy Project are not available,
but Myotis species are typically at lower risk than long-distance migrants (Arnett et al. 2008), likely because they
migrate shorter distances and fly below turbine height in summer (Reynolds 2006).
Disturbance during hibernation can result from recreational or industrial activities. Tourists, spelunkers, and
researchers are the main visitors to hibernacula but their impact is likely minimal because these visits typically
occur in the summer (Environment Canada 2015a). Noise and vibration from industrial activities has the potential
to disturb hibernating bats, or to otherwise interfere with their behaviour by masking echolocation and
hearing (Schaub et al. 2008; Siemers and Schaub 2011). At present, little is known about the specific effects of
noise on the behaviour of the little brown myotis or northern myotis. However, Luo et al. (2014) found some
evidence that torpid bats will habituate to repeated and prolong noise disturbance.

14.5.2.5

Bald Eagle

A photo of a bald eagle is shown in Figure 14-10.

Figure 14-10:

Bald Eagle Photo
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14.5.2.5.1

Habitat

The main disturbances in the bald eagle RSA at baseline characterization are forestry, fire and fire suppression
activities, mineral exploration activities, and linear development. Bald eagles typically nest in areas of low human
disturbance. In northwestern Ontario, lakes with bald eagle nests were significantly farther from roads than lakes
without nests (Jones 1995). However, more recent evidence indicates that bald eagles are adaptable to human
modifications to the landscape and some individuals will nest closer to urban areas (Armstrong 2014).
Availability of nesting and winter roosting habitat for bald eagles was predicted at baseline characterization (refer to
Appendix 14-IV, Figure 14-IV-13 and Table 14-11). Moderate to high suitability habitat is estimated
to compose approximately 35,252 ha (19.0%) of the wildlife and wildlife habitat LSA at baseline characterization.
In the bald eagle RSA, an estimated 114,234 ha (16.5%) of suitable habitat is available at baseline
characterization. Armstrong (2014) predicted that approximately 76% of the Lake Superior shoreline has potential
to provide bald eagle nesting habitat, which likely represents a decline in suitable habitat relative to what was
historically available because of urban and industrial development along lake and river shorelines (MNRF 2015a).
Shoreline urban and industrial development has the greatest potential to limit habitat availability because
it overlaps with the highest quality habitat for bald eagles (Buehler 2000).
Table 14-11:

Bald Eagle Habitat Availability in the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

35,252
150,415
185,667

19.0
81.0
100.0

114,234
579,922
694,156

16.5
83.5
100.0

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

The Significant Wildlife Habitat Technical Guide (MNR 2000) identifies bald eagle winter habitat as “seasonal
concentration areas” and bald eagle nesting, foraging and perching habitat as “rare or specialized habitats for
wildlife.” Based on results of the 2017 MNRF LIO data requested for the Project, approximately 1,185 ha of raptor
nesting habitat was identified, a portion of which may represent SWH for bald eagles in the wildlife and wildlife
habitat LSA at baseline characterization (refer to Appendix 14-I).
Some changes in the baseline characterization may have favoured bald eagle nesting habitat. Selective harvesting
of high quality timber products (i.e., tall, straight trees) may have increased the proportion of trees on the
landscape that provide high quality eagle nesting habitat, such as those with large tree forks (i.e., bifurcation
[i.e., the division into two parts] in the trunk) that are considered low quality timber product (Packham 2005).
The forest industry also led to increased fire suppression, which has resulted in an increase in average forest age
and possibly more suitable bald eagle habitat in the bald eagle RSA.
Overall, the changes from natural and anthropogenic disturbance and activities in the bald eagle RSA have
probably resulted in less suitable habitat than was historically available. Bald eagles have some flexibility in their
selection of breeding habitat (Grier and Guinn 2003) and there is increasing evidence that bald eagles are
adaptable to anthropogenic disturbance (Armstrong 2014). Available evidence does not suggest that habitat
availability is a limiting factor for this species in the wildlife and wildlife habitat LSA or bald eagle RSA at baseline
characterization. Therefore, changes to habitat availability in the baseline characterization appear to be within the
adaptability and resilience limits of bald eagle populations that overlap with the bald eagle RSA.
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Bald eagles are found in association with aquatic habitats (coastal areas, rivers, lakes, and reservoirs) with
forested shorelines or cliffs throughout North America (Buehler 2000). In Ontario, the highest concentration of
bald eagle nests is centred on Lake of the Woods in northwestern Ontario, outside the bald eagle RSA (Armstrong
2014). Good quality bald eagle habitat covers approximately 76% of the shoreline of Lake Superior, and 60 nest
locations have been documented along the shore of Lake Superior (Bowerman et al. 2005). In the wildlife and
wildlife habitat LSA and bald eagle RSA, suitable breeding habitat for bald eagles was mapped along the cliffs and
shoreline of Nipigon Bay, between Jackfish Channel and the Town of Marathon, and near Obatanga Provincial
Park (refer to Appendix 14-IV, Figure 14-IV-13).
Bald eagles have historically been observed within 1 km of the wildlife and wildlife habitat LSA, including four
active nesting sites in 2007, a fifth active nest site identified in 2007 but considered inactive in 2009, one active
nest in 2008, and one active nest in 2013 (MNRF 2017). Baseline surveys for the Project recorded
seven observations of bald eagles in 2014, one during breeding bird surveys and the others as incidental
observations (refer to Appendix 12-I; Dillon 2016). A single bald eagle was observed during aerial reconnaissance
surveys on June 9, 2016 (refer to Appendix 14-II). The individual was recorded flying approximately 26.5 km
southwest of the Township of Nipigon and no nests or breeding behaviour were documented at the time of
observation.
Forests have become more fragmented in recent years due to policies that favour creating several smaller clearcut
areas that are scattered throughout the forest (Greenmantle and MNR 2007; Domtar and MNR 2008; Clergue
and MNR 2010; AbiBow and MNR 2011; Lake Nipigon Forest Management and MNR 2011; Terrace Bay Pulp
and MNR 2011; GreenForest and MNR 2013). Bald eagles are likely not negatively influenced by this
fragmentation because they are a highly mobile species and forest tract size may be unimportant if the tract is
isolated from human development (Buehler 2000). Nest trees are more accessible in areas with habitat
discontinuity, or edge, or relatively open canopies (McEwan and Hirth 1979; Anthony and Isaacs 1989;
Livingston et al. 1990; Buehler 2000).
Overall, habitat is well distributed and connected in the bald eagle RSA and wildlife and wildlife habitat LSA.
Existing disturbances in the bald eagle RSA and wildlife and wildlife habitat LSA do not likely function as
a dispersal barrier for this species in the baseline characterization. Bald eagle populations that overlap with the
bald eagle RSA are considered to be within the resilience and adaptability limits of historic changes for this
indicator.

14.5.2.5.2

Survival and Reproduction

Bald eagle populations are estimated at 100,000 individuals in North America (Buehler 2000). Bald eagles declined
drastically in the early 1900s because chemicals such as dichloro-diphenyl-trichloroethane (DDT)
and polychlorinated biphenyls (PCBs) accumulated through the food chain and weakened egg shells, leading to
low reproductive success (Armstrong 2014). Bald eagles were also historically shot as pests or
trophies (Armstrong 2014). Bald eagles are long lived and slow to mature, capable of breeding at five years,
but often not until they reach six or seven years of age (Armstrong 2014). Bald eagle clutch sizes are
small (one to three eggs) and their incubation time is long (34 to 46 days), such that if their nest tree is blown
down, the affected pair may not breed for a year (Armstrong 2014). Slight shifts in adult bald eagle survival, for
example from illegal shooting, accidental trapping, or collisions with wind turbines, can drastically affect population
trends (Armstrong 2014).
Bald eagles in Ontario have shown a large recent increase after recovering from historical
threats (Blancher et al. 2009). However, bald eagles in Ontario still have vulnerabilities and face some threats,
and are designated as a species of Special Concern in Ontario (MNRF 2015a). After DDT was banned in the
1970s, bald eagle in the Great Lakes region rebounded more slowly than more inland Ontario populations because
of the more contaminated fish populations in that region (Armstrong 2014). Wright (2016) also found that numbers
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of bald eagles breeding in the north in summer (North Carolina to eastern Canada) increased more slowly than
numbers of bald eagles breeding in the south in winter (Texas to North Carolina) based on migration counts from
1991 to 2015. As top predators that feed primarily on fish, bald eagle continue to face threats from pollution,
residual chemical contamination, and heavy metal poisoning from lead and mercury (Armstrong 2014).
Collision with electrical lines is recognized as contributing to avian mortality, particularly for raptors that are known
to have blind areas when in flight (Martin and Shaw 2010). Bald eagle collision risk with electrical lines is increased
when lines are less than 1 km from shoreline and not surrounded by vegetation (Watts et al. 2009).
Forest harvesting can have negative effects on bald eagle survival and reproduction. Isaacs et al. (2005) noted
a negative correlation between the extent of forestry operations and bald eagle productivity. In general,
clearcutting within approximately 400 m of an active nest may result in nest abandonment. However,
timber harvest or road building within approximately 800 m of bald eagle nests did not result in nest abandonment
or reduced productivity (Isaacs et al. 2005). Road density, proximity, and level of use does not appear to affect
bald eagle productivity (MNR 2010b).
Population data are not available in the bald eagle RSA. The RSA could overlap with more than one
bald eagle population, or birds may be part of a single large interbreeding population. The number of individuals
in the RSA was roughly estimated based on data from the Ontario Breeding Bird Atlas (Region 36:
Eastern Superior, Region 37: Pukaskwa, and Region 38: Thunder Bay; Cadman et al. 2007). Estimates were
averaged across the three survey regions and assumed a 100 m radius was sampled at each point count station.
Point counts for the Breeding Bird Atlas are unlimited distance (Cadman et al. 2007), but assuming an
approximately 100 m sampling radius provides a conservative estimate of bird abundance. Abundance estimates
for Region 37 and Region 38 are 0.02 and 0.06 individuals/km², respectively, which averages to
0.04 individuals/km² over the two regions. Bald eagle abundance estimates were not available for Region 36.
Applying an abundance estimate of 0.04 individuals/km² to the amount of suitable habitat corresponds to an
abundance estimate of approximately 14 individuals within the wildlife and wildlife habitat LSA and approximately
46 individuals in the bald eagle RSA.
Based on the population status, trends and abundance estimates derived for the bald eagle RSA and wildlife and
wildlife habitat LSA, bald eagles are likely less numerous in the bald eagle RSA than numbers that would have
been present prior to any anthropogenic influence. However, Ontario populations are experiencing positive growth
rates in the baseline characterization (MNR 2010b). Therefore, bald eagles have demonstrated that historic and
current changes in survival and reproduction are within the resilience or adaptability limits of the species at
baseline characterization.
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14.5.2.6

Bobolink

A photo of a bobolink is shown in Figure 14-11.

Figure 14-11:

Bobolink Photo

14.5.2.6.1

Habitat

Historically, bobolinks bred in native tall-grass prairie and, to a lesser extent, native mixed-grass prairie. In Ontario,
the largest concentration of suitable tall-grass prairie habitat would have been in the southern region of the
province, south of the Canadian Shield. However, habitat availability was nevertheless likely limited in the province
before the arrival of European settlers (COSEWIC 2010).
The exact extent of tall-grass prairie in Ontario before European settlement is unknown (McCracken et al. 2013).
There is evidence that some open habitat was maintained through natural disturbances and prescribed burning
by First Nations, but the province was primarily forested as was most of northeastern North America
(Askins et al. 2007). Considering the location of the bobolink RSA in the boreal region of Ontario, it is possible that
there was little suitable habitat for bobolinks in the bobolink RSA during the pre-settlement period.
Following European settlement, substantial areas of forest were converted to agricultural use, primarily in the
southern region of Ontario, but also in the region surrounding the City of Thunder Bay, which served as an
important trading hub beginning in the late 1600s. Bobolinks were able to exploit these anthropogenic habitats,
and habitat availability for this species increased in Ontario as a result of agricultural expansion.
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Habitat availability has steadily declined over the last century due to agricultural intensification and increasing
prevalence of crop types that are less desirable for bobolinks (e.g., alfalfa) (McCracken et al. 2013). Agricultural
intensification has reduced the need for large areas of pasture and forage crop, which are favoured by bobolinks.
Many former agricultural lands surrounding urban centres have been subjected to urban expansion, altogether
removing habitat.
Availability of breeding habitat for bobolinks was predicted at baseline characterization using FRI data.
There is limited suitable habitat for bobolinks in the bobolink RSA. Approximately 445 ha (0.2%) of the wildlife and
wildlife habitat LSA and approximately 596 ha (0.1%) of the bobolink RSA represent suitable habitat at baseline
characterization (refer to Table 14-12). This likely represents an increase in suitable habitat relative to what was
available before European settlement in the Thunder Bay region, but a decrease from what was available during
the height of agriculture in the region.
Most of the suitable habitat is in the form of agricultural lands; agricultural land cover types represent 73.0% and
62.7% of available breeding habitat for bobolinks in the wildlife and wildlife habitat LSA and bobolink RSA,
respectively. Prairie/savannah represents less than 1% of available breeding habitat in both study areas.
The remaining available habitat is meadow marsh, which is likely secondary habitat based on evidence of low
occupation by bobolinks of this habitat type (COSEWIC 2010).
Table 14-12:

Bobolink Habitat Availability at the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

445
185,222
185,667

0.2
99.8
100.0

596
693,560
694,156

0.1
99.9
100.0

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

Overall, habitat availability for bobolinks is low in the bobolink RSA at baseline characterization and is considered
a limiting factor for this species. Suitable breeding habitat for bobolinks in Ontario is mostly confined to areas south
of the Canadian Shield, where most of the agricultural land in the province is located (Cadman et al. 2007).
Prior to European settlement and agricultural expansion, habitat distribution in Ontario was likely further
restricted and more patchily distributed in the southern portion of the province in naturally occurring prairies,
savannahs, and alvar grasslands.
Suitable habitat in the vicinity of the bobolink RSA is located primarily west of the City of Thunder Bay where
agricultural development has created habitat for this species. Habitat suitability modelling in the bobolink RSA
indicates that suitable habitat occurs primarily as small patches concentrated between the City of Thunder Bay
and the Township of Nipigon, with scattered patches extending to the vicinity of the Township of
Terrace Bay (refer to Appendix 14-IV, Figure 14-IV-14). However, the fragmented and isolated distribution of the
habitat patches likely limits their suitability for bobolinks.
These conclusions about bobolink habitat in the bobolink RSA are consistent with available information on the
occurrence of bobolink in northern Ontario. The occurrence map developed by the MNRF (2015b) indicates
the species is known to occur west of the City of Thunder Bay but has not been confirmed to occur in the
bobolink RSA. However, based on consultation with the MNRF, bobolink does occur in the Township of
Dorion area (refer to Appendix 12-I), which is in the area of the bobolink RSA between the City of Thunder Bay
and the Township of Nipigon where suitable breeding habitat is most concentrated based on habitat modelling.
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Bobolink was also observed in the Municipality of Wawa area during the first (1981 to 1985) atlas of the breeding
birds of Ontario, but not the second (2001 to 2005) atlas (Cadman et al. 2007). However, survey grids are large in
northern Ontario, and the observation in the first atlas was likely outside the bobolink RSA in an area of more open
habitat to the northeast of the Municipality of Wawa in the vicinity of the now abandoned Helen Mine.
The habitat mapping results, occurrence data and an understanding of this species’ biology indicate
a concentrated distribution of suitable bobolink breeding habitat in the bobolink RSA and wildlife and
wildlife habitat LSA that results from a natural lack of suitable habitat in this predominantly forested region of the
province. Existing disturbances in the bobolink RSA and wildlife and wildlife habitat LSA do not likely function as
dispersal barriers for this highly mobile species in the baseline characterization, and some agricultural
disturbances have had positive effects on habitat distribution.
Bobolinks have adapted well to anthropogenic habitats (e.g., pastures, hayfields) and, as a result, are adaptable
to some types of habitat modification and are likely more abundant in the bobolink RSA than they were historically.
Therefore, although bobolink are rare in the wildlife and wildlife habitat LSA and bobolink RSA, the positive
and negative changes to the amount of suitable habitat available in the baseline characterization are predicted to
be within the adaptability or resilience limits of populations that overlap with the bobolink RSA.

14.5.2.6.2

Survival and Reproduction

Bobolinks are declining in Ontario, where they have been designated as “Threatened” under the ESA; however,
some experts contend that population declines for this species in parts of its range that were historically forested
may represent a return to historical numbers (Brennan and Kuvlesky 2005). The provincial recovery strategy
recognizes that the abundance of bobolink in Ontario likely increased substantially during the agricultural
expansion period and has identified a provincial population target that is 10% lower than the current estimated
total population in the province, but probably much higher than the historical population in the province
(McCracken et al. 2013).
The current estimated total population in Ontario is 800,000 individuals (Blancher and Couturier 2007).
However, breeding bird survey data indicate the relative abundance of bobolink in the City of Thunder Bay area is
low (COSEWIC 2010). A comparison between the results of the first (1981 to 1985) and second (2001 to 2005)
atlas of the breeding birds of Ontario identified a 68% decline in the probability of observation of bobolink in the
Northern Shield region, which encompasses the bobolink RSA, and densities observed in the region during
the second atlas averaged fewer than 2.9 individuals per 25 point counts (Cadman et al. 2007).
Bobolinks were likely never abundant in the bobolink RSA due to the lack of naturally available suitable habitat.
Abundance may have been higher at the peak of agricultural expansion in the region, but current abundance is
likely higher than it was before European settlement in northwestern Ontario, when the species was likely
uncommon in the region, or possibly absent (COSEWIC 2010).
There is no information on the reproductive success or survival of bobolinks specific to the populations in
northwestern Ontario. Studies from other parts of the species’ range indicate bobolink reproduce successfully in
various agricultural land cover types, though nesting success rates vary by specific land cover type and
land management approach (e.g., frequency and timing of mowing, grazing intensity) (Perlut et al. 2006).
Reported breeding densities are higher in hayfields than in native prairies (Renfrew et al. 2015), but mowing early
in the season can result in high rates of nest failure (Perlut et al. 2006). Given the general lack of naturally available
suitable habitat in the region, the population(s) of bobolink overlapping the bobolink RSA are likely breeding
predominantly if not entirely in agricultural land cover types. This species will also occasionally breed in meadow
marshes and graminoid peatlands (COSEWIC 2010), which occur in the bobolink RSA in small quantity. However,
bobolink breeding densities are much lower in these habitats (McCracken et al. 2013), and reproductive success
in these habitats is unknown.
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Wind turbines can kill birds through collisions with turbine blades. The Greenwich Wind Energy Project exists
in the bobolink RSA at baseline characterization and is located near Ouimet Canyon. Bird mortality rates at the
Greenwich Wind Energy Project are not available, but bobolinks may be more susceptible to mortality than other
migratory birds because they migrate at night when visibility is reduced. Nevertheless, the risk of collision is
predicted to be negligible in northern Ontario and particularly in the bobolink RSA given the low density of bobolink
reported in this region of the province.
Brown-headed cowbirds (Molothrus ater) have been reported to parasitize bobolink nests although the degree
that nest parasitism contributes to bobolink survival and reproduction is not known (Renfrew et al. 2015).
Parasitism rates of bobolink nests are lower in eastern parts of the species’ range than in the Midwest (Renfrew
et al. 2015). Brown-headed cowbirds prefer edge habitat (Lowther 1993) and the density of brown-headed
cowbirds may increase with an increase in edge habitat.
Bobolinks exhibit high fidelity to breeding sites (Renfrew et al. 2015); therefore, the population(s) that overlap
the bobolink RSA may be relatively isolated and experience low rates of immigration from populations in
other regions within the species’ range. This may make the population(s) more vulnerable to extirpation.
Population modelling results from one study suggest survivorship of adults outside of the breeding season may
be a greater factor contributing to population viability than reproductive success (Fletcher et al. 2006).
Pesticide poisoning and human persecution in the winter range, where bobolinks are perceived as crop pests,
have been identified as major threats to the species (McCracken et al. 2013). Bobolink are also trapped on
wintering grounds and sold in the pet trade, but this is unlikely to be a major threat to population viability
(McCracken et al. 2013; Renfrew et al. 2015).
Overall, populations that overlap with the bobolink RSA are likely larger than those historically present and the
provincial population target identified in the provincial recovery strategy for this species is 10% lower than
the current estimated total population in the province. Therefore, changes to survival and reproduction are
expected to be within the resilience and adaptability limits of this species at baseline characterization.
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14.5.2.7

Canada Warbler

A photo of a Canada warbler is shown in Figure 14-12.

Figure 14-12:

Canada Warbler Photo

14.5.2.7.1

Habitat

Canada warblers breed in forested areas in Canada and the parts of the United States and overwinter in
South America. The main disturbances affecting Canada warbler habitat availability in the warbler RSA at baseline
characterization are forestry and fire suppression activities. Availability of breeding habitat for Canada warbler was
predicted at baseline characterization using FRI data. Suitable habitat is estimated to compose
60.2% (approximately 111,718 ha) of the wildlife and wildlife habitat LSA and 55.7% (approximately 386,443 ha)
of the warbler RSA at baseline characterization (refer to Table 14-13).
Forestry can have both positive and negative effects on Canada warbler habitat. Initially forestry activities remove
suitable habitat; Canada warblers are generally absent from recently disturbed areas (0 to 5 years
post-disturbance) (Norton et al. 2000; Schieck and Song 2006). In the eastern part of their range, Canada warblers
are most abundant in areas 6 to 30 years post-harvest that contained residual live trees (Hagan et al. 1997;
Hobson and Schieck 1999; Schieck and Hobson 2000; Lambert and Faccio 2005; Hallworth et al. 2008;
Environment Canada 2016a). Canada warblers do not use harvested areas where residual mature tree retention
is low. Canada warblers were absent in harvested stands when retention was 6% but were present when
mature tree retention was 30% to 40% and retention was aggregated into larger patches (Norton and
Hannon 1997; Schieck and Hobson 2000).
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Fire suppression activities have increased the average forest age by approximately 30 years, compared to 1915
(Carleton 2001). Shrub density is highest in young regenerating (0 to 24 years) and mature forests (more than
100 years) because light levels are limited in closed-canopy stands of 25 to 100 years (Alaback 1982; McKenzie
et al. 2000). The ages of forest stands across the wildlife and wildlife habitat LSA and warbler RSA are variable,
ranging from 6 to over 200 years old. However, stands aged 25 to 100 years are most common. The direction of
the effect on Canada warbler habitat from fire suppression activities (i.e., positive or negative) is likely related to
the density of the shrub layer in old forests. If old forests have a dense shrub layer, fire suppression activities have
likely increased Canada warbler habitat from what was historically available for this species. Conversely, if the
shrub layer in old forests is sparse, fire suppression activities have likely decreased the amount of habitat that is
available in the warbler RSA, from historical conditions, by decreasing the amount early regenerating habitat.
Table 14-13:

Canada Warbler Habitat Availability in the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

111,718
73,949
185,667

60.2
39.8
100

386,443
307,713
694,156

55.7
44.3
100

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

It is currently unknown whether breeding habitat is limiting Canadian populations of Canada warbler (Environment
Canada 2016a). Approximately 50% of the Canadian population may reside in Ontario, and results of the habitat
mapping in the warbler RSA indicate that over 50% of the warbler RSA is suitable breeding habitat for Canada
warbler.
Changes to forest composition have been greatly influenced by forest harvesting operations. Overall, forests have
become more fragmented over the past 60 years, with policies providing direction to limit the size of clearcuts and
scatter cuts throughout the forest (Greenmantle and MNR 2007; Domtar and MNR 2008; Clergue and MNR 2010;
AbiBow and MNR 2011; Lake Nipigon Forest Management and MNR 2011; Terrace Bay Pulp and MNR 2011;
GreenForest and MNR 2013). Effects from habitat fragmentation on Canada warblers are unclear. Some studies
suggest that fragmentation has negative effects on Canada warblers because they are an interior-forest nesting
bird that avoids edge habitat (Askins and Philbrick 1987; Hobson and Bayne 2000). Other studies suggest that
Canada warblers are resilient to habitat fragmentation from logging activities as the species uses early
successional habitat (Schmiegelow et al. 1997; Schmiegelow and Monkkonen 2002).
Habitat fragmentation from mineral exploration and other linear disturbances present in the wildlife and
wildlife habitat LSA and warbler RSA at baseline characterization may have negatively affected Canada warbler
habitat distribution. However, habitat does not appear to be a limiting factor for Canada warblers at baseline
characterization, and this species is highly mobile and can establish territories in new or vacant
areas. St. Clair et al. (1998) found that some forest birds were reluctant to cross gaps greater than 50 m but would
cross gaps of 200 m when no other choice existed.
At baseline characterization, suitable Canada warbler habitat is distributed throughout the warbler RSA and
wildlife and wildlife habitat LSA, with less habitat being present between the City of Thunder Bay and the Township
of Nipigon, and near the Township of White River (refer to Appendix 14-IV, Figure 14-IV-15). Baseline surveys for
the Project recorded Canada warbler at three locations in 2014 and at five locations in 2016. Information
from the MNRF (2015d) indicates that Canada warblers breed from the Mixedwood Plains north to the
Hudson Plains, with the highest densities of this species occurring in the Southern Shield. Canada warblers
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were observed across the warbler RSA during the first and second Ontario Breeding Bird Atlas surveys (Cadman
et al. 2007).
Overall, habitat is well distributed and connected across the warbler RSA. Existing disturbance in the warbler RSA
and wildlife and wildlife habitat LSA do not likely function as dispersal barriers for this species in the baseline
characterization. Habitat remains abundant at the baseline characterization and changes in habitat availability
have likely been both positive and negative over time (e.g., fire suppression, forestry): therefore, these changes
are not likely to have exceeded the adaptability or resilience limits of this criterion.

14.5.2.7.2

Survival and Reproduction

Approximately 82% of the Canada warbler breeding range occurs in Canada (Environment Canada 2016a).
The Canadian population of this species is estimated to be three million individuals (Environment Canada 2016a).
Abundance estimates of Canada warbler in Ontario suggest a population of 900,000 individuals or approximately
33% of the Canadian population (COSEWIC 2008). In Ontario, the Ontario Breeding Bird Atlas showed an annual
population trend of -0.8% between the first (1981 to 1985) and second (2001 to 2005) atlas periods. Long-term
breeding bird survey data show a decline of Canada warbler abundance of 4.5% per year from 1968 to
2007 (overall 83% decline) (Environment Canada 2016a). Population trends for eastern Canada (Ontario, Quebec,
and the Maritimes) show long-term (1968 to 2007) and short-term (1997 to 2007) declines (COSEWIC 2008).
Because the Canada warbler population in Canada has declined by 83% from 1968 to 2007, they are considered
a priority species under the Bird Conservation Strategy with the objective of doubling current
abundance (Environment Canada 2013b). The Canada warbler was designated as threatened by COSEWIC in
2008 and was given the same status under Schedule 1 of SARA in 2010. Despite concerning population trend
data, Environment Canada (2016a) states that “there are currently adequate numbers of individuals to sustain the
species in Canada or increase its abundance with the implementation of proper conservation actions.”
The population objective for Canada as identified in the final federal recovery strategy is to halt the national decline
by 2025, with no more than a 10% decline during this time, and ensure a 10-year positive population trend
thereafter (Environment Canada 2016a).
There are likely numerous populations of Canada warbler that are distributed within and also extend outside the
warbler RSA. Population data are not available for the warbler RSA. Data from the Ontario Breeding Bird Atlas
(Region 36: Eastern Superior, Region 37: Pukaskwa, and Region 38: Thunder Bay; Cadman et al. 2007)
were used to estimate the number of individuals in the warbler RSA. Estimates were averaged across the
three survey regions and assumed an approximately 100 m radius was sampled at each point count station.
Point counts for the Breeding Bird Atlas are unlimited distance (Cadman et al. 2007), but assuming an
approximately 100 m sampling radius provides a conservative estimate of bird abundance. Abundance estimates
for Region 36, Region 37, and Region 38 are 2.1, 1.0, and 0.9 individuals/km², respectively, which averages to
1.3 individuals/km² over the three regions. Applying this abundance estimate to the amount of suitable habitat
corresponds to a rough abundance estimate of 1,452 individuals in the wildlife and wildlife habitat LSA and
5,023 individuals in the warbler RSA.
The abundance of Canada warbler is positively related to shrub density (Norton and Hannon 1997;
Hallworth et al. 2008). The primary threats to Canada warbler habitat include conversion of land for agriculture,
removal of the shrub layer (e.g., from forest harvesting or silviculture), forest harvesting, and accidental mortality
from collisions with infrastructure (Environment Canada 2016a). Several theories have been suggested as the
cause of Canada warbler population decline, including habitat loss and degradation (Ball and Bayne 2014),
predation on breeding grounds (Bohning-Gaese et al. 1993), and spruce budworm declines (Sleep et al. 2009).
A cause-effect relationship has not been established between loss and degradation of wintering habitat and
Canada warbler population decline, but loss of primary forest on the wintering grounds is still considered to be a
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primary potential cause of this species decline (Environment Canada 2016a). It is currently unknown whether
breeding habitat is limiting in Canada (Environment Canada 2016a).
Canada warbler primarily feeds on flying insects and spiders. Although Canada warbler is not considered a spruce
budworm specialist, it has been found to feed heavily on spruce budworms during outbreaks. Insect populations
are declining worldwide, and spruce budworm outbreaks in eastern forests have decreased since 1970; both
factors may be contributing to Canada warbler decline (Environment Canada 2016a). Many aerial-foraging
insectivorous birds, such as Canada warbler, have experienced large declines since the 1980s
(Blancher et al. 2009; NABCIC 2012). The declines suggest a single cause related to insect abundance as both
forest and non-forest aerial-foraging birds are declining (Blancher et al. 2009; Nebel et al. 2010; Nocera et al.
2012; Paquette et al. 2014). Potential causes of reduced availability of insects include habitat loss, changes to
timing of peak food abundance from climate change, and pesticide use (Nebel et al. 2010; Nocera et al. 2012;
Paquette et al. 2014). Insect and bird populations that are distributed within and also likely extend outside the
warbler RSA have likely been affected by these factors at baseline characterization. Canada warblers may be
susceptible to these factors because their residency on breeding grounds is brief compared to other warblers.
Canada warbler is one of the last species to arrive on breeding grounds and one of the first species to leave in the
fall (COSEWIC 2008). This behaviour reduces the possibility for raising more than one clutch per year, as well as
limits adaptive capability in regard to climate change (Environment Canada 2016a).
The Canada warbler is a nocturnal migrant and vulnerable to accidental mortality from collisions with infrastructure
such as communication towers, buildings, transmission lines, and wind turbines (Reitsma et al. 2010; Environment
Canada 2016a). This species is particularly vulnerable to collisions with buildings and is 17.9 times more likely to
have collisions with buildings than the average species (Loss et al. 2014). Canada warblers are 46.7 times more
likely to collide with low-rise buildings and 25.8 times more likely to collide with high-rise buildings than the average
species (Loss et al. 2014). Neotropical migrants and nocturnal migrants are most likely to collide with
communication towers because they are attracted to tower lights. It is estimated that 20,622 Canada warblers are
killed each year through collisions with communication towers (Longcore et al. 2013). Although the number of
Canada warblers killed by collisions with transmission lines has not be quantified, the nocturnal migration patterns
of this species may make them especially vulnerable as transmission lines are not highly visible at night.
It is estimated that 50% of bird deaths from collisions with wind turbines in Canada occur in Ontario and that
each year 70 Canada warblers die from collisions with wind turbines in Canada (Zimmerling et al. 2013).
Changes to Canada warbler habitat from forest harvesting may have positive and negative effects on this species’
survival and reproduction. Canada warblers avoid habitats 0 to 5 years after disturbance (Norton et al. 2000;
Schieck and Song 2006) but have high densities in forests 6 to 30 years post-harvest (Hagan et al. 1997; Hobson
and Schieck 1999; Schieck and Hobson 2000; Lambert and Faccio 2005; Hallworth et al. 2008; Environment
Canada 2016a). Canada warblers have been found to tolerate a degree of forest harvesting, especially in the
eastern portion of its range (Hagan et al. 1997; Environment Canada 2016a). Canada warbler habitat in eastern
Canada could potentially be maintained by rotating harvests that leave residual trees and create dense shrub
understories (Hallworth et al. 2008).
Canada warbler nests typically contain four or five eggs, though as few as two and as many as six eggs have
been observed (Reitsma et al. 2010). Brown-headed cowbirds have been reported to parasitize Canada warbler
nests although the degree that nest parasitism contributes to Canada warbler survival and reproduction is not
known (Reitsma et al. 2010). Brown-headed cowbirds prefer edge habitat (Lowther 1993) and the density of
brown-headed cowbirds may increase with an increase in edge habitat. Canada warbler is an interior-forest nesting
species. Therefore, although habitat availability may decrease within increasing edge, the risk of nest parasitism
is not expected to increase as Canada warblers avoid edge habitats (Lambert and Faccio 2005).
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Despite declining population trends, the abundance of Canada warbler in the warbler RSA is estimated to be over
9,000 individuals. Environment Canada (2016a) states that “there are currently adequate numbers of individuals
to sustain the species in Canada or increase its abundance with the implementation of proper conservation
actions.” Therefore, changes to Canada warbler survival and reproduction in the baseline characterization are
expected to be within the resilience and adaptability limits of this species.

14.5.2.8

Eastern Whip-poor-will

A photo of an eastern whip-poor-will is shown in Figure 14-13.

Figure 14-13:

Eastern Whip-poor-will Photo

14.5.2.8.1

Habitat

Eastern whip-poor-wills breed in forested landscapes in parts of central and eastern Canada and the
eastern United States and overwinter in the southern United States and Central America. In Ontario, eastern
whip-poor-wills are found from the Manitoba border, east to Kenora, with a northern limit roughly following the
northern shore of Lake Superior, south to the United States border, and lower Great Lakes (COSEWIC 2009).
Eastern whip-poor-will were found infrequently in several isolated locations near Red Lake and Lake Nipigon
during the second Ontario Breeding Bird Atlas survey from 2001 to 2005 (COSEWIC 2009).
The main disturbances in the whip-poor-will RSA at baseline characterization include forestry, fire and
fire suppression activities, mineral exploration activities, and linear development. Disturbances have likely resulted
in positive changes to eastern whip-poor-will habitat as road ROWs and utility corridors can create habitat for this
species (Cink et al. 2017; COSEWIC 2009). Larger disturbance areas, such as laydown yards, may provide
suitable foraging habitat, especially areas surrounded by suitable nesting habitat (e.g., semi-open
mixedwood forest) (MNR 2013c).
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Forestry activities are common throughout the whip-poor-will RSA, and have likely had positive and negative
changes on habitat in the baseline characterization. Microclimate and vegetation features near the nest are
important, and disturbance within 20 m of the nest may disrupt these parameters, making the area unsuitable for
nesting (MNR 2013c). Timber harvesting practices that occur at a small scale and selectively remove individual
trees likely increase eastern whip-poor-will habitat (MNR 2013c). Developments that result in large-scale
alteration or clearing of vegetation are not compatible with eastern whip-poor-will habitat
requirements (MNR 2013c). Smaller clearcuts that are scattered throughout the forest have been favoured forest
management policies in recent years (Greenmantle and MNR 2007; Domtar and MNR 2008; Clergue and
MNR 2010; AbiBow and MNR 2011; Lake Nipigon Forest Management and MNR 2011; Terrace Bay Pulp
and MNR 2011; GreenForest and MNR 2013) and have therefore likely increased suitable eastern whip-poor-will
habitat relative to historical conditions. Post-harvest areas may be suitable for eastern whip-poor-will within 0 to
15 years following disturbance (i.e., while the areas have sparse to moderate shrub and herbaceous vegetation
cover) (Environment Canada 2015b).
Availability of breeding habitat for eastern whip-poor-will was predicted at baseline characterization using FRI data.
Suitable habitat is estimated to compose 18.4% (approximately 34,164 ha) of the wildlife and wildlife habitat LSA
and 16.6% (approximately 115,064 ha) of the whip-poor-will RSA at baseline characterization (refer to
Table 14-14). This likely represents an increase in suitable habitat relative to what was historically available for
this species because post-harvest areas of 0 to 15 years can provide suitable habitat for whip-poor-will (COSEWIC
2008; Environment Canada 2015b) and forest management policies have favoured the development of smaller
clearcuts, which may increase whip-poor-will habitat (MNR 2013c).
Table 14-14:

Eastern Whip-poor-will Habitat Availability at the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

34,164
151,503
185,667

18.4
81.6
100

115,064
579,092
694,156

16.6
83.4
100

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

Overall, eastern whip-poor-will habitat availability remains high in the whip-poor-will RSA at baseline
characterization and is not considered a limiting factor for this species. Therefore, the positive and negative
changes to the amount of suitable habitat available in the baseline characterization are predicted to be within
the adaptability and resilience limits of the eastern whip-poor-will populations that may overlap with the
whip-poor-will RSA.
Studies suggest eastern whip-poor-wills may avoid small, isolated woodlands and that distance from forest tracts
may be an important factor influencing the presence of whip-poor-will (Bushman and Therres 1988;
COSEWIC 2009). Forest management policies that favour the development of smaller clearcuts scattered
throughout the forest have been implemented in recent years in the Forestry Management Units (FMUs) that
intersect with the whip-poor-will RSA (Greenmantle and MNRF 2007; Domtar and MNRF 2008; Clergue and
MNR 2010; AbiBow and MNR 2011; Lake Nipigon Forest Management and MNR 2011; Terrace Bay Pulp
and MNR 2011; GreenForest and MNR 2013) and may have increased eastern whip-poor-will habitat availability
and consequently distribution (MNR 2013c).
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Eastern whip-poor-will habitat distribution in the wildlife and wildlife habitat LSA and warbler RSA at baseline
characterization is shown in Appendix 14-IV, Figure 14-IV-16. Based on habitat modelling, suitable habitat occurs
in numerous discrete patches that are well distributed throughout both study areas. No eastern whip-poor-will was
observed during species-specific baseline surveys conducted for the Project in 2016. However, eastern
whip-poor-will was observed at three locations during baseline surveys conducted for the Project in 2017.
No whip-poor-will was recorded during surveys at the Marathon Platinum Group Metals and Copper Mine Project,
approximately 10 km north of Marathon, Ontario, in 2011 (Stillwater Canada Inc. 2012). No eastern whip-poor-wills
were observed during surveys completed at the Wabikoba 2 Pit, located between the Town of Marathon and the
Township of White River, approximately 8 km north of Struthers, Ontario, in 2012 (Williams Operating
Corporation 2013).
The occurrence map developed by the MNRF for this species indicates eastern whip-poor-will is distributed
sporadically in northern Ontario and has been observed in the whip-poor-will RSA between the City of Thunder Bay
and the Township of Nipigon (Government of Ontario 2014). However, sampling coverage for this species in
northern Ontario is low (Cadman et al. 2007). Overall, habitat distribution is patchy and not well connected across
the whip-poor-will RSA, but the species has high mobility and existing disturbances in the RSA and wildlife and
wildlife habitat LSA do not likely function as movement barriers in the baseline characterization.

14.5.2.8.2

Survival and Reproduction

Canada is estimated to contain 6% of the global eastern whip-poor-will population (approximately
120,000 individuals) (Environment Canada 2015b). Data from breeding bird surveys indicated a Canada-wide
population decline of 3.19% per year from 2002 to 2012, or 75% loss of the population over this time
period (Environment Canada 2014). Between the first (1981 to 1985) and second (2001 to 2005) Ontario Breeding
Bird Atlas periods, eastern whip-poor-will declined by 37% (Cadman et al. 2007; Environment Canada 2015b).
Because the eastern whip-poor-will population in Canada has declined by 75% from 1968 to 2007, it is considered
a priority species under the Bird Conservation Strategy with the objective of doubling current abundance
(Environment Canada 2013b). The eastern whip-poor-will was designated as threatened by COSEWIC in 2008
and was listed on Schedule 1 of SARA as a threatened species in 2011. It is also listed as threatened under the
provincial ESA. Despite concerning population trend data, Environment Canada (2015c) states that individuals
that are capable of reproduction are available to sustain the population and improve its abundance.
The population objectives for Canada as identified in the final federal recovery strategy are to halt the national
decline by 2025, with no more than a 10% population decline during this time, maintain an area of occupancy at
3,000 km² or more, and ensure a 10-year positive population trend thereafter, while gradually recolonizing areas
in the southern portion of the breeding distribution (Environment Canada 2015b).
The primary threats to eastern whip-poor-wills include reduced availability of insect prey, habitat conversion for
agriculture on breeding and wintering ranges, and predation (Environment Canada 2015). Eastern whip-poor-will
feed on many types of flying insects (Cink et al. 2017). Insect populations are declining worldwide and these
declines may be contributing to whip-poor-will population decline (COSEWIC 2009; Environment Canada 2015b).
Many aerial-foraging insectivorous birds, such as whip-poor-will, have experienced large declines since the 1980s
(Blancher et al. 2009; NABCIC 2012). Forest and non-forest aerial-foraging birds have experienced drastic
population declines, which suggests the major cause of the declines is decreased insect abundance
(Blancher et al. 2009; Nebel et al. 2010; Nocera et al. 2012; Paquette et al. 2014). Wagner (2012) noted declines
for many nocturnal moth species, which are the preferred prey for eastern whip-poor-will (Cink et al. 2017).
Potential causes of reduced availability of insects include habitat loss, climate change resulting in a temporal
mismatch between reproduction and peak food abundance, and pesticide use, which can reduce the abundance
and diversity of flying insects (Nebel et al. 2010; Nocera et al. 2012; Paquette et al. 2014). Insect and bird
populations that are distributed within and likely extend outside the whip-poor-will RSA have likely been affected
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by all of these factors at baseline characterization. Eastern whip-poor-wills may be susceptible to these factors
because they are primarily aerial insectivores and they have low annual productivity (average of two eggs per
brood, with two broods per year reported; Cink et al. 2017).
Forest harvesting can result in positive and negative changes to eastern whip-poor-will habitat, and ultimately
survival and reproduction in the baseline characterization (Bushman and Therres 1988; Wilson and Watts 2008;
Environment Canada 2015b). Forest harvesting is not likely the leading cause of whip-poor-will declines
(Environment Canada 2015b). Early successional habitats are preferred by this species, but high shrub density at
10- to 15-year post-harvest reduces habitat suitability (Environment Canada 2015b). Regenerating areas were
found to have high densities of foraging individuals (Wilson and Watts 2008). Clearcuts may increase the
occupancy and abundance of breeding whip-poor-wills (Tozer et al. 2014).
Fire suppression has likely had negative effects on eastern whip-poor-will in the baseline characterization.
Fire suppression may keep forest stands at a more mature stage, which is less suitable for eastern whip-poor-wills.
In Ontario, fire suppression has been identified as a cause of eastern whip-poor-will population decline, especially
in northern Ontario (Cadman et al. 2007; Tozer et al. 2014).
Nest parasitism by brown-headed cowbirds has not been reported for eastern whip-poor-will; an increase in edge
density is not likely to decrease eastern whip-poor-will survival and reproduction. An increase in edge density may
decrease eastern whip-poor-will survival and reproduction by increasing predation risk, as eastern whip-poor-wills
are ground-nesters and are therefore especially vulnerable to nest predators (Cink et al. 2017).
Three eastern whip-poor-will nests were identified in the wildlife and wildlife habitat LSA during field surveys
conducted for SAR permitting for the Project. Nevertheless, eastern whip-poor-wills were likely never abundant in
the RSA due to a historical lack of naturally available suitable habitat. Despite declining population trends,
Environment Canada (2015b) states that individuals capable of reproduction are available to sustain the population
and increase abundance. Therefore, changes to eastern whip-poor-will survival and reproduction in the baseline
characterization are expected to be within the resilience and adaptability limits of this species.
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14.5.2.9

Olive-sided Flycatcher

A photo of an olive-sided flycatcher is shown in Figure 14-14.

Figure 14-14:

Olive-sided Flycatcher Photo

14.5.2.9.1

Habitat

The main anthropogenic activities in the olive-sided flycatcher RSA at baseline characterization include forestry,
fire suppression, and urban, industrial, and linear development. Disturbances can result in positive and negative
changes to olive-sided flycatcher habitat. Vegetation clearing can improve habitat around the disturbance
perimeter by creating edge habitats that are positively associated with species abundance (McGarigal and
McComb 1995). However, vegetation clearing can also result in a net loss of habitat when the edge to open area
ratio is small. Overall, disturbances tend to have positive effects when they result in small forest openings and
tend to have negative effects when the disturbance is large. In general, urbanization and large industrial
developments such as mining have likely had a net negative change on habitat in the olive-sided flycatcher RSA.
Habitat fragmentation is thought to improve olive-sided flycatcher habitat; however, Haché et al. (2014) found that
the density of olive-sided flycatcher was negatively affected by linear disturbances on the landscape.
Forestry is an important industry in the olive-sided flycatcher RSA, and likely had positive and negative changes
on habitat in the baseline characterization. Activities that create early seral habitat and increase forest to
edge ratios can sometimes improve olive-sided flycatcher habitat. For example, smaller clearcuts (with high edge
to open area ratios) may have improved habitat for this criterion in places where closed canopy forests
were previously present, particularly when snags and residual trees remain for perching and nesting (Altman
and Sallabanks 2012). However, large clearcuts do not appear to result in as favourable habitat for
olive-sided flycatcher (Beese and Bryant 1999).
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Fire suppression has likely resulted in opposing changes to habitat in the wildlife and wildlife habitat LSA
and olive-sided flycatcher RSA. Fire suppression probably has resulted in less high-quality burned habitat.
However, increased amount and age of forests can create habitat conditions suitable for olive-sided flycatcher,
especially where variable canopy height is created.
Availability of breeding habitat for olive-sided flycatcher was predicted at baseline characterization using FRI data.
Suitable habitat is estimated to compose approximately 55,480 ha (29.9%) of the wildlife and wildlife habitat LSA
at baseline characterization (refer to Table 14-15; Appendix 14-IV, Figure 14-IV-17). This represents 31.3% of the
approximately 217,564 ha of suitable habitat available in the olive-sided flycatcher RSA at baseline
characterization. This likely represents a decline in suitable habitat relative to what was historically available for
this species because the amount of old growth forest has decreased during the 20th century (COSEWIC 2007),
and while logging creates habitat that is attractive to this species, recent studies suggest that this habitat may be
less suitable for breeding (Robertson and Hutto 2007). Overall, the changes in habitat availability at baseline
characterization are predicted to be within the adaptive capacity and resilience limits of this criterion.
Table 14-15:

Olive-sided Flycatcher Habitat Availability at the Baseline Characterization
LSA

Habitat Suitability
Moderate to high
Nil to low
Total

RSA

Area
(ha)

Percent
(%)

Area
(ha)

Percent
(%)

55,480
130,187
185,667

29.9
70.1
100

217,564
476,592
694,156

31.3
68.7
100

Numbers are rounded for presentation purposes. Therefore, it may appear that the totals do not equal the sum of the individual values.
LSA = Local Study Area; RSA = Regional Study Area; ha = hectare.

The olive-sided flycatcher is found throughout forested areas of northwestern Ontario (COSEWIC 2007).
It is locally and patchily distributed, and is generally found at low densities throughout its range in Canada
(COSEWIC 2007). The importance of habitat distribution and connectivity for this species is unknown
(Environment Canada 2016b).
Suitable breeding habitat for olive-sided flycatcher is distributed throughout the wildlife and wildlife habitat LSA
and olive-sided flycatcher RSA, with larger patches of contiguous habitat located in the vicinity of Black Sturgeon
Provincial Park, the Steel River and south of Obatanga Provincial Park between the Township of White River and
the Municipality of Wawa. Baseline surveys for the Project recorded olive-sided flycatcher at two locations in 2014
about 5 km northwest of the Town of Marathon (refer to Appendix 12-I), but not in 2016 (refer to Appendix 14-II).
Overall, habitat is well distributed and connected in the olive-sided flycatcher RSA and wildlife and wildlife
habitat LSA. Existing disturbances in the olive-sided flycatcher RSA and wildlife and wildlife habitat LSA do not
likely function as movement or dispersal barriers for this species in the baseline characterization.

14.5.2.9.2

Survival and Reproduction

Olive-sided flycatchers are found throughout most of Canada, with the latest population estimate indicating there
are approximately 900,000 individuals in Canada (Environment Canada 2016b). Olive-sided flycatchers are found
in lower abundance in northwestern Ontario compared to other parts of their range (Environment Canada 2016b).
This is corroborated by the very low detection rate during baseline surveys for this Project (e.g., 0 of 57 plots
in 2016). Population data are not available in the olive-sided flycatcher RSA. Data from the Ontario Breeding
Bird Atlas (Region 36: Eastern Superior, Region 37: Pukaskwa, and Region 38: Thunder Bay; Cadman et al. 2007)
were used to estimate the number of individuals in the olive-sided flycatcher RSA. Estimates were averaged across
the three survey regions and assumed an approximately 100 m radius was sampled at each point count station.
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Point counts for the Breeding Bird Atlas are unlimited distance (Cadman et al. 2007), but assuming an
approximately 100 m sampling radius provides a conservative estimate of bird abundance. Abundance estimates
for Region 36, Region 37, and Region 38 are 0.8, 1.1, and 0.5 individuals/km², respectively, which averages to
0.8 individuals/km² over the three regions. Applying this abundance estimate to the amount of suitable habitat
corresponds to a rough abundance estimate of 444 individuals within the wildlife and wildlife habitat LSA and
1,741 individuals in the olive-sided flycatcher RSA in the baseline characterization.
An analysis of Breeding Bird Survey data by Environment Canada (2014) indicates an average annual population
decline of 2.1% in Ontario from 1970 to 2012, suggesting an overall 88% decline during that time period.
Because the olive-sided flycatcher population may have declined by more than 50%, they are considered a priority
species under the Bird Conservation Strategy with the objective of doubling current abundance (Environment
Canada 2013b). More recent analyses completed by the Boreal Avian Monitoring Project found no evidence for a
decline in olive-sided flycatcher density across Canada between 1997 and 2013 (Haché et al. 2014).
Nevertheless, olive-sided flycatcher is designated as threatened by COSEWIC (2007) and has the same status
under Schedule 1 of SARA (Species at Risk Public Registry; Government of Canada 2015). In Ontario,
it is designated as Special Concern under the ESA. Environment Canada (2016b) states that “there are currently
adequate numbers of individuals to sustain the species in Canada or increase its abundance with the
implementation of proper conservation actions.” The population objective for olive-sided flycatcher identified in
the federal recovery strategy is to halt the national decline by 2025, with no more than a 10% decline during
this time, and ensure a 10-year positive population trend thereafter (Environment Canada 2016b).
The abundance of olive-sided flycatcher is positively related with the amount of old-growth, forest edge,
and fragmentation (McGarigal and McCombs 1995). The main threats to olive-sided-flycatcher populations include
habitat loss or degradation, fire suppression, and reduced availability of insect prey (Environment Canada 2016b).
Several studies have suggested that deforestation on the wintering grounds in South and Central America may be
a primary factor in the decline of this species (Petit et al. 1993; Altman and Sallabanks 2000).
Olive-sided flycatchers have been shown to respond both positively and negatively to forest harvesting on their
breeding grounds (e.g., Meehan et al. 2003; Robertson and Hutto 2007). However, olive-sided flycatchers
continue to decline across their breeding range despite the continued addition of early seral and edge habitat
(through harvest) to the landscape. Although current forest management practices, along with other forms of
anthropogenic disturbance (e.g., mining), may be contributing to the decline of this species (COSEWIC 2007;
Environment Canada 2016b) they are not likely the leading cause and it is currently unknown whether breeding
habitat is a limiting factor for this criterion (Environment Canada 2016b).
Olive-sided flycatcher abundance is often higher in early post-fire communities than in other habitat types (Altman
and Sallabanks 2000; Environment Canada 2016b). Altman and Sallabanks (2000) report that nest success for
olive-sided flycatcher was highest in early post-fire habitat. Although logging has created a patchwork of forest at
variable seral stages, in some ways similar to the changes generated by fire, Robertson and Hutto (2007) found
nest success to be twice as high in a burned plot compared to a selectively forested one and suggest that nests
in logged areas are subject to higher rates of predation. In contrast, Meehan et al. (2003) reported higher
reproductive success in logged habitat.
The olive-sided flycatcher is an aerial insectivore and insect populations are showing large declines worldwide,
which is likely contributing to the declining population trend for this species (Environment Canada 2016b).
Potential causes of reduced availability of prey include habitat loss, climate change resulting in a temporal
mismatch between reproduction and peak food abundance, and pesticide use, which can reduce the abundance
and diversity of flying insects (Both et al. 2009; Environment Canada 2016b). The olive-sided flycatcher RSA has
likely been affected by these factors at baseline characterization. Olive-sided flycatcher may be particularly
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susceptible to these factors because they have low reproductive potential and the longest migration distance of
all flycatchers (Environment Canada 2016b). However, considering the availability and distribution of habitat,
changes in survival and reproduction are expected to be within the resilience and adaptive capacity limits for this
species.

14.5.2.10

Summary of Baseline Conditions

The key findings of the baseline characterization for wildlife and wildlife habitat are provided below.

Woodland Caribou



Habitat – In the Lake Superior Coast Range, functional habitat (i.e., Category 1 habitat) includes
approximately 19,927 ha (5%) of nursery areas, 21,142 ha (6%) of winter use areas, and 38,439 ha (10%)
of travel corridors. All but 1 ha of nursery and winter use areas overlap spatially. Potential caribou habitat
includes approximately 34,509 ha (9%) of winter habitat, 124,394 ha (33%) of refuge habitat, and 205,722 ha
(55%) of Category 3 habitat (remaining areas in range) in the Lake Superior Coast Range at baseline
characterization. The majority of potential habitat in the discontinuous range consists of Category 3 habitat
(approximately 2,933,893 ha; 98%) and the remainder is permanent disturbance. Approximately 2,291 ha
(0.1%) of winter use areas have also been delineated in the discontinuous range. The current availability of
habitat likely represents a decline in suitable habitat relative to what was historically available for this species,
as development activities have influenced the amount and quality of habitat since the late 1800s. Effects from
declining habitat availability and increasing disturbance at baseline characterization (31.2% disturbed) are
likely approaching the resilience limits and adaptive capacity of the Lake Superior Coast Range population.
In the Lake Superior Coast Range, known nursery and winter use areas occur on the Slate Islands, along
the Lake Superior shoreline between Terrace Bay and Marathon, while the only delineated travel corridor is
located along the Lake Superior shoreline between Pukaskwa National Park and Wawa. The discontinuous
range consists mainly of Category 3 habitat that provides some functional connectivity for caribou to areas
of the continuous distribution. However, there is also a high degree of fragmentation from natural and
human-related disturbance, which suggests that connectivity between the Lake Superior Coast Range
and continuous ranges is likely compromised. Overall, the lines of evidence indicate that effects from changes
in habitat distribution (including fragmentation and predation) in the baseline characterization are likely
approaching the resilience limits and adaptive capacity of the Lake Superior Coast Range population.



Survival and reproduction – At baseline characterization, the Lake Superior Coast Range caribou
population is at low abundance and unstable. Most of the available habitat for survival and reproduction
(Category 1 habitats) located on the mainland are disturbed at baseline characterization and caribou
occurrence here is considered low. Evidence suggests that increased predation, facilitated by habitat
alteration, is the key driver of population size and trend, particularly on the mainland. The remaining areas of
Category 1 habitat are located on the Slate Islands, Pic Island, and Michipicoten Island where the majority of
individuals in the Lake Superior Coast Range population occur. Overall, the lines of evidence indicate that
effects from changes in survival and reproduction in the baseline characterization have likely exceeded the
limits of resilience and adaptive capacity of the Lake Superior Coast Range population.

Moose



Habitat – A total of approximately 117,466 ha (63.3%) and 4,880,521 ha (46.5%) of moderate to high suitably
habitat for moose is estimated to be present in the wildlife and wildlife habitat LSA and moose RSA,
respectively, at baseline characterization. SWH for moose is present in the wildlife and wildlife habitat LSA
at baseline characterization, including approximately 2,573 ha of moose late wintering habitat and 240 ha of
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moose aquatic feeding areas. Approximately 348 ha of moose calving areas are in the wildlife and
wildlife habitat LSA at baseline characterization. Moose are expected to have the capacity to adapt and be
resilient to existing natural and human-related disturbances and associated variations in habitat availability.
There is a large amount of moderate and high suitability moose habitat in the moose RSA at baseline
characterization and moose are highly mobile, have large home ranges, and can use many different habitat
types. Overall, changes in habitat distribution in the moose RSA at baseline characterization are predicted to
be well within the resilience limits and adaptive capacity of moose because moderate and high suitability
moose habitat is distributed throughout the moose RSA and this species is highly mobile and can access
suitable habitat and food resources even in highly fragmented landscapes.



Survival and reproduction – Moose are long-lived ungulates with relatively high adult survival rates.
Moose populations are managed by the Government of Ontario primarily through harvest at the scale of
WMUs across the province. With the exception of WMUs 13 and 35, moose densities in WMUs overlapping
the wildlife and wildlife habitat LSA are within or above the MNRF’s desired ecological density range.
Additional WMUs that overlap with the moose RSA include 15B and 19, which have moose densities within
their desired ecological density range. Moose display life history traits (e.g., large home ranges,
high reproductive rates, ability to eat many types of plants) that provide flexibility to adapt to changes from
human development. Therefore, it is expected that changes in survival and reproduction in the baseline
characterization are within the resilience and adaptability limits for this criterion.

American Marten



Habitat – American marten are strongly associated with coniferous forests with high structural complexity,
but may also use second growth forests and cutblocks that provide adequate structural complexity across
their range. A total of approximately 45,166 ha (24.3%) and 175,197 ha (25.2%) of moderate to high suitable
habitat is estimated to be present in the wildlife and wildlife habitat LSA and marten RSA, respectively, at
baseline characterization. The current availability of habitat likely represents a decline in suitable habitat
relative to what was historically available for this species, as forestry has influenced the amount and quality
of habitat over the past several decades. However, marten are expected to have the capacity to adapt and
be resilient to existing natural and human-related disturbances and associated variations in habitat
availability. There is a large amount of moderate and high suitability marten habitat in the RSA at baseline
characterization and marten are highly mobile, have large home ranges, and can use many different habitat
types. The marten habitat model predicts suitable marten habitat to be distributed throughout the wildlife and
wildlife habitat LSA and marten RSA in the baseline characterization. Overall, available evidence indicates
marten habitat is well connected in the wildlife and wildlife habitat LSA and marten RSA in the baseline
characterization, despite increased habitat fragmentation from anthropogenic disturbances compared to
historical conditions. Habitat connectivity is not a limiting factor for this species given its ability to disperse
long distances across various habitat types, and combined changes from natural and human-related
disturbance in the baseline characterization are expected to be within the resilience and adaptability limits of
this species.



Survival and reproduction – American marten are common and widespread throughout central and
northern Ontario. Marten are capable of rapid population growth and are relatively resilient to harvesting
pressure given suitable habitat conditions and their strong dispersal capabilities. Mortality levels in the
baseline characterization are expected to be within the resilience and adaptability limits of this species.
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Little Brown Myotis and Northern Myotis



Habitat – A total of five active and 24 candidate hibernacula are present in the wildlife and wildlife habitat
LSA and an additional seven active and two candidate hibernacula are present in the Myotis RSA at baseline
characterization. An additional 247 ha (<1%) of the wildlife and wildlife habitat LSA has been identified as
cliffs, rock barrens or talus slopes that may provide minor hibernacula for little brown myotis and northern
myotis in the baseline characterization. A total of approximately 54,891 ha (29.6%) of suitable maternity
roosting habitat is estimated to be present in the wildlife and wildlife habitat LSA at baseline characterization.
In the Myotis RSA, an estimated 214,573 ha (30.9%) of suitable maternity roosting habitat is available at
baseline characterization. While conversion of forests to agriculture and other land uses has likely reduced
maternity roosting habitat availability in the Myotis RSA, most of the Myotis RSA remains forested in the
baseline characterization. Little brown myotis are not habitat specialists and have been documented in a wide
variety of coniferous and deciduous forest types. By contrast, northern myotis is more of a forest specialist
because it prefers intact forest for roosting and foraging, and is less likely to roost in man-made structures.
Winter hibernacula are likely more limiting than summer maternity roosting habitat because specific
physiological requirements limit the number of sites that provide suitable overwintering habitat. Nevertheless,
habitat is not a limiting factor in the baseline characterization and the little brown myotis is inherently resilient
to habitat changes because it is highly mobile and well adapted to human disturbance, using human
structures for both hibernation and summer maternity roosting. Northern myotis is less resilient to habitat
changes due to its reliance on intact forest. Overall, the changes to the amount of suitable habitat available
in the baseline characterization have not exceeded the adaptability or resilience limits of little brown myotis
and northern myotis populations that overlap with the Myotis RSA because maternity roosting habitat remains
abundant, and winter habitat has not likely decreased relative to what was historically available in the
Myotis RSA (i.e., pre-mining disturbance). The habitat mapping results and an understanding of these
species’ biology indicate a clustered distribution of hibernacula in the wildlife and wildlife habitat LSA and
Myotis RSA and a broader distribution of maternity roosting habitat in the wildlife and wildlife habitat LSA
and Myotis RSA. Existing disturbances in the wildlife and wildlife habitat LSA and Myotis RSA do not function
as dispersal barriers for these species in the baseline characterization because bats are highly mobile.
Therefore, changes to habitat distribution in the baseline characterization are predicted to be well within the
resilience or adaptability limits of little brown myotis and northern myotis.



Survival and reproduction – Little brown myotis and northern myotis are long lived and have low
reproductive rates, making their populations sensitive to increases in adult mortality and slow to recover when
the population size is small. Populations of myotis that overlap with the Myotis RSA are highly sensitive to
changes in survival and reproduction because a deadly fungal disease known as WNS has resulted
in dramatic declines of this species across the eastern portions of its range, including the Myotis RSA.
Because of its rapidly declining population, Myotis species are vulnerable to additional threats including
changes in habitat availability, distribution, or other factors affecting the survival and reproduction of the
remaining individuals. Therefore, changes to survival and reproduction in the baseline characterization may
have exceeded the resilience and adaptability limits of this species.

Bald Eagle



Habitat – Suitable breeding habitat for bald eagle is estimated to compose approximately 35,252 ha (19.0%)
of the wildlife and wildlife habitat LSA and 114,234 ha (16.5%) of the bald eagle RSA at baseline
characterization. Based on results of the 2017 MNRF LIO data requested for the Project, approximately
1,185 ha of raptor nesting habitat was identified, some of which may represent SWH for bald eagle in the
wildlife and wildlife habitat LSA at baseline characterization. Natural and anthropogenic disturbance and
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activities in the bald eagle RSA have likely resulted in a decline in suitable habitat relative to what was
historically available. Bald eagle typically nest in areas of low human disturbance; however, they exhibit some
flexibility in their selection of breeding habitat and there is increasing evidence of their tolerance to habitat
disturbance by humans. The provincial management plan for bald eagle predicted that approximately 76%
of the Lake Superior shoreline has potential to provide bald eagle nesting habitat. Available evidence does
not suggest that habitat availability is a limiting factor for this species in the wildlife and wildlife habitat LSA
or bald eagle RSA at baseline characterization. Therefore, changes to habitat availability in the baseline
characterization appear to be within the adaptability and resilience limits of bald eagle populations that
overlap with the bald eagle RSA. In the wildlife and wildlife habitat LSA and bald eagle RSA, suitable breeding
habitat for bald eagle was mapped along the cliffs and shoreline of Nipigon Bay, between Jackfish Channel
and the Town of Marathon, and near Obatanga Provincial Park. Forests have become more fragmented in
recent years due to policies that favour creating several smaller clearcut areas that are scattered throughout
the forest; however, bald eagle are likely not negatively influenced by this fragmentation because they are
highly mobile and forest tract size may be unimportant if the tract is isolated from human development.
Existing disturbances in the bald eagle RSA and wildlife and wildlife habitat LSA likely do not function as
dispersal barriers for this species in the baseline characterization. Bald eagle habitat is well connected at
baseline characterization and changes to habitat distribution are considered to be within the resilience and
adaptability limits of this criterion.



Survival and reproduction – As long-lived top predators with low reproductive rates, bald eagle can
be sensitive to changes in survival and reproduction. Based on the population status, trends, and abundance
estimates derived for the bald eagle RSA and wildlife and wildlife habitat LSA, bald eagle populations that
overlap with the bald eagle RSA are likely smaller relative to those historically present, but Ontario
populations are experiencing positive growth rates. Therefore, changes to survival and reproduction expected
to be within the resilience or adaptability limits of this criterion at baseline characterization.

Bobolink



Habitat – Habitat availability is low in the bobolink RSA at baseline characterization and is considered a
limiting factor for this species. However, bobolink have adapted well to anthropogenic habitats
(e.g., pastures, hayfields) and as a result are likely more abundant in the bobolink RSA than they were
historically. Approximately 445 ha (0.2%) of the wildlife and wildlife habitat LSA and approximately 596 ha
(0.1%) of the bobolink RSA is composed of suitable habitat at baseline characterization. This likely represents
an increase in suitable habitat relative to what was available before European settlement in the Thunder Bay
region, but a decrease from what was available during the height of agriculture in the region. Most of the
suitable habitat is in the form of agricultural lands; agricultural land cover types represent 73.0% and 62.7%
of available breeding habitat for bobolink in the wildlife and wildlife habitat LSA and bobolink RSA,
respectively. Therefore, the positive and negative changes to the amount of suitable habitat available in the
baseline characterization are likely within the adaptability or resilience limits of the populations that overlap
with the bobolink RSA. Habitat is limited and concentrated in the bobolink RSA and wildlife and wildlife habitat
LSA, which is due the extensive amount of forested area in the region. Existing disturbances in the bobolink
RSA and wildlife and wildlife habitat LSA do not likely function as dispersal barriers for this highly mobile
species in the baseline characterization, and some agricultural disturbances have resulted in positive
changes to habitat distribution. The positive and negative changes to habitat distribution in the
baseline characterization are expected to be within the adaptability and resilience limits of the populations
that may overlap with the bobolink RSA.
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Survival and reproduction – Bobolink populations that may overlap with the RSA are likely larger than those
historically present and the provincial population target identified in the provincial recovery strategy for this
species is 10% lower than the current estimated total population in the province. Changes to survival and
reproduction are considered to be within the resilience and adaptability limits of this species at baseline
characterization.

Canada Warbler



Habitat – It is currently unknown whether breeding habitat is limiting Canadian populations of
Canada warbler. Approximately half of the Canadian population may reside in Ontario, and results of the
habitat mapping in the warbler RSA indicate that 60.2% (approximately 111,718 ha) of the wildlife and wildlife
habitat LSA and 55.7% (approximately 386,443 ha) of the warbler RSA is suitable breeding habitat for
Canada warbler. This suggests that breeding habitat is not a limiting factor for Canada warbler populations
that overlap with the warbler RSA at baseline characterization and that changes in habitat availability have
not exceeded the adaptability or resilience limits of this criterion. Suitable Canada warbler habitat is
distributed throughout the warbler RSA and wildlife and wildlife habitat LSA. Habitat fragmentation from
mineral exploration and linear disturbances present in the wildlife and wildlife habitat LSA and warbler RSA
at baseline characterization may have negatively affected Canada warbler habitat distribution since this
species is an interior forest species that avoids edge habitat. However, habitat does not appear to be a
limiting factor for Canada warbler at baseline characterization, and this species is highly mobile and can
establish territories in unoccupied areas. Overall habitat is well distributed and connected in the warbler RSA
and wildlife and wildlife habitat LSA. Existing disturbance in the warbler RSA and wildlife and wildlife habitat
LSA does not likely function as dispersal barriers for this species in the baseline characterization and habitat
conditions at baseline characterization are expected to be within the resilience and adaptive capacity limits
for this criterion.



Survival and reproduction – Despite declining population trends, the abundance of Canada warbler in the
warbler RSA is estimated to be over 9,000 individuals. The federal recovery strategy for Canada warbler
states that “there are currently adequate numbers of individuals to sustain the species in Canada or increase
its abundance with the implementation of proper conservation actions” (Environment Canada 2016a).
Therefore, changes to Canada warbler survival and reproduction in the baseline characterization are
considered to be within the resilience and adaptability limits of this species.

Eastern Whip-poor-will



Habitat – Suitable habitat for eastern whip-poor-will is estimated to compose 18.4% (approximately
34,164 ha) of the wildlife and wildlife habitat LSA and 16.6% (approximately 115,064 ha) of the whip-poor-will
RSA at baseline characterization. This likely represents an increase in suitable habitat relative to what was
historically available for this species because post-harvest areas of 0 to 15 years can provide suitable habitat
for eastern whip-poor-will and forest management policies have favoured the development of
smaller clearcuts, which may increase eastern whip-poor-will habitat. Overall, eastern whip-poor-will habitat
availability remains high in the whip-poor-will RSA at baseline characterization and is not considered a
limiting factor for this species. Therefore, the positive and negative changes to the amount of suitable
habitat available in the baseline characterization have not exceeded the adaptability or resilience limits of
the eastern whip-poor-will populations that overlap with the whip-poor-will RSA. Suitable habitat for
eastern whip-poor-will occurs in numerous discrete patches that are well distributed throughout the wildlife
and wildlife habitat LSA and whip-poor-will RSA. Sampling coverage for this species in northern Ontario
is low. Eastern whip-poor-wills were observed at three locations during baseline surveys conducted for the
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Project in 2017. However, eastern whip-poor-will were not observed during prior baseline surveys for
the Project (2014 and 2016) or during surveys for several other development projects in the whip-poor-will
RSA in 2011 and 2012. The occurrence map developed by the MNRF for this species indicates eastern
whip-poor-will is distributed sporadically in northern Ontario and has been observed in the whip-poor-will RSA
between the City of Thunder Bay and the Township of Nipigon. Habitat distribution is patchy and not
well connected in the whip-poor-will RSA. However, the species is highly mobile and existing disturbances in
the whip-poor-will RSA and wildlife and wildlife habitat LSA do not likely function as dispersal barriers in the
baseline characterization. Therefore, the positive and negative changes to the amount of suitable habitat
available in the baseline characterization are predicted to be within the adaptability and resilience limits of
the eastern whip-poor-will populations that may overlap with the whip-poor-will RSA.



Survival and reproduction – Eastern whip-poor-will were likely never abundant in the whip-poor-will RSA
due to a historical lack of naturally available suitable habitat. Despite declining population trends, the federal
recovery strategy for eastern whip-poor-will states that individuals that are capable of reproduction are
available to sustain the population and improve its abundance. Therefore, changes to eastern whip-poor-will
survival and reproduction in the baseline characterization are considered to be within the resilience and
adaptability limits of this species.

Olive-sided Flycatcher



Habitat – A total of approximately 55,480 ha (29.9%) of suitable breeding habitat for olive-sided flycatcher is
estimated to be present in the wildlife and wildlife habitat LSA at baseline characterization. This represents
31.3% of the approximately 217,564 ha of suitable breeding habitat available in the olive-sided flycatcher
RSA at baseline characterization. This likely represents a decline in suitable habitat relative to what was
historically available for this species because the amount of old growth forest has decreased during the
20th century. Logging creates habitat that is attractive to this species, but this habitat may be less suitable for
breeding. Although current forest management practices, along with other forms of anthropogenic
disturbance (e.g., mining), may be contributing to the decline of this species, they are likely not the
leading cause and it is currently unknown whether breeding habitat is a limiting factor for this criterion.
Available evidence does not suggest that habitat availability is a limiting factor for this species in the wildlife
and wildlife habitat LSA or olive-sided flycatcher RSA at baseline characterization. Therefore, changes to
habitat availability in the baseline characterization appear to be within the adaptability and resilience limits of
olive-sided flycatcher populations that overlap with the olive-sided flycatcher RSA. Suitable breeding habitat
for olive-sided flycatcher is distributed throughout the wildlife and wildlife habitat LSA and olive-sided
flycatcher RSA, with larger patches of contiguous habitat located in the vicinity of Black Sturgeon Provincial
Park, the Steel River and south of Obatanga Provincial Park between the Township of White River and the
Municipality of Wawa. Suitable breeding habitat is abundant and well distributed and connected in the
olive-sided flycatcher RSA at baseline characterization, and individuals can fly over and around disturbances.
Existing disturbances in the olive-sided flycatcher RSA and wildlife and wildlife habitat LSA likely do not
function as dispersal barriers for this species in the baseline characterization and habitat conditions
at baseline characterization are expected to be well within the resilience and adaptive capacity limits for
this criterion.
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Survival and reproduction – Olive-sided flycatcher are found in lower abundance in northwestern Ontario
compared to other parts of their range. An analysis of Breeding Bird Survey data identified an average annual
population decline of 2.1% in Ontario from 1970 to 2012, suggesting an overall 88% decline during that time
period. However, more recent analyses completed by the Boreal Avian Monitoring Project found no evidence
for a decline in olive-sided flycatcher density across Canada between 1997 and 2013. The federal recovery
strategy for olive-sided flycatcher states that “there are currently adequate numbers of individuals to sustain
the species in Canada or increase its abundance with the implementation of proper conservation actions”
(Environment Canada 2016b). Therefore, changes to olive-sided flycatcher survival and reproduction in the
baseline characterization are considered to be within the resilience and adaptability limits of this species.

14.6 Potential Project-Environment Interactions
Potential Project-environment interactions were identified through a review of the Project Description and existing
environmental conditions. The linkages between Project components and activities and potential effects to wildlife
criteria are identified in Table 14-16.
Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

Forest-dwelling
woodland caribou

Indicator

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)











_









_



Loss or alteration of vegetation and
topography can reduce or degrade caribou
habitat.
Sensory disturbance can reduce or degrade
caribou habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade caribou habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade caribou habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade caribou habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
caribou habitat.
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Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

Forest-dwelling
woodland caribou

Moose

Indicator

Survival and
Reproduction

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)



















_



_



















_









_



Loss or alteration of vegetation and
topography can adversely affect caribou
survival and reproduction.
Sensory disturbance can adversely affect
caribou survival and reproduction.
Use of linear corridors and converted habitat
(i.e. younger, more productive forest) by prey
and predators leading to decreases in
survival and reproduction of caribou.
Collisions with Project vehicles can result in
injury or mortality to caribou.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect caribou survival and
reproduction.
Fly rock from blasting can result in injury or
mortality to caribou.
Increase in public access could increase
injury or mortality of caribou due to vehicle
strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect caribou survival and reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade moose
habitat.
Sensory disturbance can reduce or degrade
moose habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade moose habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade moose habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade moose habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
moose habitat.
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Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

Moose

American marten

Indicator

Survival and
Reproduction

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)



















_



_



















_









_



Loss or alteration of vegetation and
topography can adversely affect moose
survival and reproduction.
Sensory disturbance can adversely affect
moose survival and reproduction.
Use of linear corridors and converted habitat
(i.e., younger, more productive forest) by
prey and predators leading to decreases in
survival and reproduction of moose.
Collisions with Project vehicles can result in
injury or mortality to moose.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect moose survival and
reproduction.
Fly rock from blasting can result in injury or
mortality to moose.
Increase in public access could increase
injury or mortality of moose due to vehicle
strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect moose survival and reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade American
marten habitat.
Sensory disturbance can reduce or degrade
American marten habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade American marten habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade American marten habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade American marten habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
American marten habitat.
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Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

American marten

Little brown myotis
and Northern myotis

Indicator

Survival and
Reproduction

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)



_



















_



_




















_
_









_



Site preparation and construction may result
in the destruction of denning American
marten (incidental take).
Loss or alteration of vegetation and
topography can adversely affect American
marten survival and reproduction.
Sensory disturbance can adversely affect
American marten survival and reproduction.
Use of linear corridors and converted habitat
(i.e., younger, more productive forest) by
prey and predators leading to decreases in
survival and reproduction of American
marten.
Collisions with Project vehicles can result in
injury or mortality to American marten.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect American marten
survival and reproduction.
Fly rock from blasting can result in injury or
mortality to American marten.
Increase in public access could increase
injury or mortality of American marten due to
vehicle strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect American marten survival and
reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade bat
habitat.
Sensory disturbance can reduce or degrade
bat habitat.
Blasting can reduce or degrade bat habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade bat habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade bat habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade bat habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
bat habitat.
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Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

Little brown myotis
and Northern myotis

Bald Eagle

Indicator

Survival and
Reproduction

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)











_





_









_



















_









_



Loss or alteration of vegetation and
topography can adversely affect bat survival
and reproduction.
Sensory disturbance can adversely affect bat
survival and reproduction.
Site preparation and construction (including
blasting) may result in the destruction of
roosting or hibernating bats (incidental take).
Collisions with the transmission line causing
injury or mortality to bats.
Electrocution causing injury or mortality to
bats.
Collisions with Project vehicles can result in
injury or mortality to bats.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect bat survival and
reproduction.
Increase in public access could increase
injury or mortality of bats due to vehicle
strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect bat survival and reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade bald
eagle habitat.
Sensory disturbance can reduce or degrade
bald eagle habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade bald eagle habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade bald eagle habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade bald eagle habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
bald eagle habitat.
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Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

Bald Eagle

Bobolink

Indicator

Survival and
Reproduction

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)













_













_



_



















_









_



Loss or alteration of vegetation and
topography can adversely affect bald eagle
survival and reproduction.
Sensory disturbance can adversely affect
bald eagle survival and reproduction.
Collisions with the transmission line causing
injury or mortality to bald eagle.
Electrocution causing injury or mortality to
bald eagle.
Site preparation, construction, and
maintenance of the preferred route ROW
may result in the destruction of nests, eggs,
and individual bald eagles (incidental take).
Collisions with Project vehicles can result in
injury or mortality to bald eagle.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect bald eagle survival and
reproduction.
Fly rock from blasting can result in injury or
mortality to bald eagle.
Increase in public access could increase
injury or mortality of bald eagle due to vehicle
strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect bald eagle survival and reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade bobolink
habitat.
Sensory disturbance can reduce or degrade
bobolink habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade bobolink habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade bobolink habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade bobolink habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
bobolink habitat.
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Table 14-16:

Project-Environment Interactions for Wildlife
Project Phase

Criteria

Bobolink

Canada warbler

Indicator

Survival and
Reproduction

Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)
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Loss or alteration of vegetation and
topography can adversely affect bobolink
survival and reproduction.
Sensory disturbance can adversely affect
bobolink survival and reproduction.
Collisions with the transmission line causing
injury or mortality to bobolink.
Electrocution causing injury or mortality to
bobolink.
Site preparation, construction, and
maintenance of the preferred route ROW
may result in the destruction of nests, eggs,
and individual bobolinks (incidental take).
Collisions with Project vehicles can result in
injury or mortality to bobolink.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect bobolink survival and
reproduction.
Fly rock from blasting can result in injury or
mortality to bobolink.
Increase in public access could increase
injury or mortality of bobolink due to vehicle
strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect bobolink survival and reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade Canada
warbler habitat.
Sensory disturbance can reduce or degrade
Canada warbler habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade Canada warbler habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade Canada warbler habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade Canada warbler habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
Canada warbler habitat.
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Canada warbler

Indicator

Survival and
Reproduction

Eastern whip-poor-will Habitat

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)
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Loss or alteration of vegetation and
topography can adversely affect Canada
warbler survival and reproduction.
Sensory disturbance can adversely affect
Canada warbler survival and reproduction.
Collisions with the transmission line causing
injury or mortality to Canada warbler.
Electrocution causing injury or mortality to
Canada warbler.
Site preparation, construction, and
maintenance of the preferred route ROW
may result in the destruction of nests, eggs,
and individual Canada warblers (incidental
take).
Use of linear corridors and converted habitat
(i.e., younger, more productive forest) by
prey and predators leading to decreases in
survival and reproduction of Canada warbler.
Collisions with Project vehicles can result in
injury or mortality to Canada warbler.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect Canada warbler survival
and reproduction.
Fly rock from blasting can result in injury or
mortality to Canada warbler.
Increase in public access could increase
injury or mortality of Canada warbler due to
vehicle strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect Canada warbler survival and
reproduction.
Loss or alteration of vegetation and
topography can reduce or degrade eastern
whip-poor-will habitat.
Sensory disturbance can reduce or degrade
eastern whip-poor-will habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade eastern whip-poor-will habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade eastern whip-poor-will habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade eastern whip-poor-will habitat.
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Project-Environment Interactions for Wildlife
Project Phase
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Indicator

Eastern whip-poor-will Habitat

Survival and
Reproduction

February 2018
Project No. 1536607/2000/2219

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)
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Herbicide application can change soil quality
and vegetation, which can reduce or degrade
eastern whip-poor-will habitat.
Loss or alteration of vegetation and
topography can adversely affect eastern
whip-poor-will survival and reproduction.
Sensory disturbance can adversely affect
eastern whip-poor-will survival and
reproduction.
Collisions with the transmission line causing
injury or mortality to eastern whip-poor-will.
Electrocution causing injury or mortality to
eastern whip-poor-will.
Site preparation, construction, and
maintenance of the preferred route ROW
may result in the destruction of nests, eggs,
and individual eastern whip-poor-wills
(incidental take).
Collisions with Project vehicles can result in
injury or mortality to eastern whip-poor-will.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect eastern whip-poor-will
survival and reproduction.
Fly rock from blasting can result in injury or
mortality to eastern whip-poor-will.
Increase in public access could increase
injury or mortality of eastern whip-poor-will
due to vehicle strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect eastern whip-poor-will survival and
reproduction.
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Olive-sided flycatcher

Indicator

Habitat

Survival and
Reproduction

Construction
(includes access
road and ROW
preparation,
installation, and
reclamation
activities)

Operation
(includes operation
and maintenance
activities)

Description of Potential
Project-Environment Interaction
(Potential Effect)
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Loss or alteration of vegetation and
topography can reduce or degrade olivesided flycatcher habitat.
Sensory disturbance can reduce or degrade
olive-sided flycatcher habitat.
Changes to hydrology may alter drainage
patterns, change soils, vegetation and reduce
or degrade olive-sided flycatcher habitat.
Introduction and spread of noxious and
invasive plant species can affect plant
community composition, and reduce or
degrade olive-sided flycatcher habitat.
Dust and air emissions can change soil
quality and vegetation, which can reduce or
degrade olive-sided flycatcher habitat.
Herbicide application can change soil quality
and vegetation, which can reduce or degrade
olive-sided flycatcher habitat.
Loss or alteration of vegetation and
topography can adversely affect Olive-sided
flycatcher survival and reproduction.
Sensory disturbance can adversely affect
olive-sided flycatcher survival and
reproduction.
Collisions with the transmission line causing
injury or mortality to olive-sided flycatcher.
Electrocution causing injury or mortality to
olive-sided flycatcher.
Site preparation, construction, and
maintenance of the preferred route ROW
may result in the destruction of nests, eggs,
and individual olive-sided flycatchers
(incidental take).
Collisions with Project vehicles can result in
injury or mortality to olive-sided flycatcher.
Attraction of wildlife to the Project may
change predator-prey relationships, which
can adversely affect olive-sided flycatcher
survival and reproduction.
Fly rock from blasting can result in injury or
mortality to olive-sided flycatcher.
Increase in public access could increase
injury or mortality of olive-sided flycatcher
due to vehicle strikes.
Chemical or hazardous material stored on
the Project footprint, or spills can adversely
affect olive-sided flycatcher survival and
reproduction.

 = A potential Project-environment interaction could result in an environmental or socio-economic effect
_ = No plausible interaction was identified
ROW = right-of-way.
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