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ABBREVIATIONS
AMIS Abandoned Mines Information System
ANSI Area of Natural and Scientific Interest
ARU Autonomous Recording Unit(s)
BCR Bird Conservation Region
COSSARO Committee on the Status of Species at Risk in Ontario
COSEWIC Committee on the Status of Endangered Wildlife in Canada
cm Centimetre(s)
dB Decibel
ELC Ecological Land Classification
END Endangered
EO Element Occurrence
ESA Endangered Species Act, 2007
EXT Extirpated
FIA Focused Investigation Area
FRI Forest Resource Inventory
GHD General Habitat Description
GPS Global Positioning System
Ha Hectares
Hr Hour
kHZ Kilohertz
km Kilometre(s)
m Metre(s)
MAFA Moose Aquatic Feeding Area
mm Millimeter(s)
MNR Ministry of Natural Resources
MNRF Ministry of Natural Resources and Forestry
OMNR Ontario Ministry of Natural Resources
NHIC Natural Heritage Information Centre
OBBA Ontario Breeding Bird Atlas
OMNRF Ontario Ministry of Natural Resources and Forestry
ORAA Ontario Nature Reptile and Amphibian Atlas
OWES Ontario Wetland Evaluation System
PSW Provincially Significant Wetland
RIA Regional Investigation Area
SAR Species at Risk
SARA Species at Risk Act
SC Special Concern
SCC Species of Conservation Concern
SWH Significant Wildlife Habitat
THR Threatened
WSP WSP Canada Inc.; previously WSP E&I Canada Limited; previously Wood
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1 INTRODUCTION
Agnico Eagle Mines Limited (Agnico Eagle) is proposing to develop an operating mine (the Project) at the
Upper Beaver property, located in the Kirkland Lake – Larder Lake Mining District, which has a long
history of exploration and mining dating back over a century (Figure 1-1). Previous mining activities
occurred at the location from 1912 to 1928 and from 1965 to 1971. Agnico Eagle is planning on
undertaking an Advanced Exploration program to assess the mineral resources present and the feasibility
of a production phase.

This Terrestrial Resources 2023 Baseline Report has been prepared to update the existing information
and inform the current biological (terrestrial) conditions and characteristics in the defined investigation
area at and around the Project Location. Findings from the 2021, 2022, and 2023 Terrestrial Resources
Baseline studies are presented in this report, and include the proponent-led wildlife camera surveys from
2024. These studies document the vegetation and wildlife of the area, estimate the area’s biodiversity,
and quantify the distribution and abundance of natural heritage features relative to the proposed Project
boundary and its areas of investigation. The objectives of the 2021, 2022, and 2023 surveys were to
address data gaps within the current baseline studies completed to date, in support of future
environmental approvals.

1.1 INVESTIGATION AREA OVERVIEW
The Upper Beaver Gold Project is located approximately 5 kilometres (km) northeast of Dobie, Ontario, in
the geographic townships of Gauthier and McVittie. The nearest larger communities are the towns of
Larder Lake and Kirkland Lake, located about 8 km to the southeast and 15 km to the southwest,
respectively (Figure 1-2). The site is accessed using Dobie Road and Beaverhouse Road, connected to
the Trans-Canada Highway (Highway 66).

The Project occurs in the southeastern corner of ecoregion 3E, Lake Abitibi ecoregion (Figure 1-3). The
southern boundary of ecoregion 3E coincides with several major end moraines such as the Carter,
Rowhide Lake, Whisky Lake, Obabika Lake and McConnell Lake, and Chapleau Moraine (Barnett, Henry
and Babuin 1991). The climate in this ecoregion is included in the Humid Mid-Boreal Ecoclimatic Region
(Ecoregions Working Group 1989) and within the Missinaibi-Cabonga section of the Boreal Forest Region
(Rowe 1972); winters are long, cold, and snowy, while summers are warm but short. The surficial geology
is diverse, and the terrain is highly variable. The varied and steep terrain in these areas yields rock
outcrops with poor or no substrate development (Crins et al. 2009). Half of the site is overlain by
glaciolacustrine soils as well as thinner till deposits. Bedrock outcrops are present, particularly along the
shores of York, Ava, and Beaverhouse Lakes.

Mixed forest (29.5%), coniferous forest (28.1%), sparse forest (10.8%), and deciduous forest (7.2%) grow
in this ecosystem (Crins et al. 2009). The vegetation in this ecoregion is Boreal, with Black Spruce, White
Spruce, Balsam Fir, Jack Pine, Tamarack, White Birch, Trembling Aspen, and Balsam Poplar composing
the main forest species (Hills 1959, Rowe 1972). Species characteristic of the more southerly Great
Lakes-St. Lawrence Forest Region (ecoregion 4E), such as Eastern White Pine and Red Pine, grow on
sandy ridges and other warmer-than-normal sites and now tend to be found only in small, isolated
pockets. American Elm and Eastern White Cedar inhabit protected valleys (Hills 1959). Fires in these
ecosystems tend to be stand-replacing (Crins et al. 2009). Numerous small lakes are found in the
southern portions of the ecoregion, and drainage is highly variable. The site is within the Great Lakes
Watershed.

As with the vegetation, the fauna of the ecoregion is typically Boreal. Moose, Wolf, American Marten,
Canada Lynx, Snowshoe Hare, Red Squirrel, Beaver, and Eastern Red-backed Vole are characteristic
mammals. Common Loon, Great Blue Heron, Bald Eagle, Osprey, Spruce Grouse, Canada Jay, Common
Raven, and Boreal warblers, sparrows, and finches are among the representative birds in the ecoregion.
Amphibians and reptiles include Spotted Salamander, Boreal Chorus Frog, Wood Frog, Mink Frog,
Midland Painted Turtle, and Eastern Gartersnake. Representative fish include Brook Trout, Lake
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Whitefish, Northern Pike, Walleye, and Yellow Perch (Crins et al. 2009; aquatic baselines are submitted
under separate cover).

A focused investigation area (FIA) inclusive of the Project site was investigated, as well as a broader,
regional investigation area (RIA) (Figure 1-2); the represented FIA and RIA were adjusted in 2023 to
accommodate a new alignment for the planned Transmission Line.
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2 EXISTING INFORMATION
Two (2) previous terrestrial baseline reports were available for background review. The first report was
prepared by Azimuth Environmental Consulting Inc. (Azimuth) in 2013, and the second report was
prepared by Story Environmental Inc. (Story) in 2019 for Advanced Exploration Permitting.

The Azimuth (2013) report documents work undertaken between April and September 2011 to
characterize the natural environment. The study area at the time was an even square which
encompassed the then-project area and some land to the southeast. Azimuth completed vegetation
community inventory and mapping based on the Ontario Ecological Land Classification (ELC) protocols of
the Ecosites of Ontario Operational Draft Manual (Ecological Land Classification Working Group 2009).
Azimuth determined the project to be located in the Great Lakes St. Lawrence overlap on Boreal and
used Boreal codes. Azimuth completed breeding bird surveys, calling amphibian surveys, and
documented all incidental fauna observations.

Azimuth (2013) found that the area represents a typical Boreal forest influenced by anthropogenic
disturbance. Azimuth documented 33 unique ecosites, none of which were considered rare. These can be
summarized as six (6) deciduous forest sites, one (1) mixed forest site, ten (10) coniferous forest sites,
and a variety of wetland, anthropogenic, and open water sites. No plant species of Threatened or
Endangered status were documented at the time; however, a provincially rare non-status species,
Eastern Swamp Saxifrage, was documented. It is noted that Eastern Swamp Saxifrage is known only
from the far southwest and northwest portions of the Province, and that this instance is likely a
misidentification (Section 4.1.4). A total of 106 bird species were documented in 2011, including Eastern
Whip-poor-will, Common Nighthawk, Canada Warbler, and Rusty Blackbird, all of which are Species at
Risk (SAR). Various mammals were recorded, none of which were SAR; however, no bat surveys were
completed. At the time, the Ministry of Natural Resources (MNR) confirmed waterfowl nursery habitat, late
winter Moose habitat, Moose aquatic feeding areas, and Moose calving sites. None of the reptiles or
amphibians documented were SAR.

Story (Story 2019) completed additional terrestrial baseline studies in 2018 in refined and direct study
areas to update the Azimuth results. Breeding bird recordings and Eastern Whip-poor-will recordings
were taken with Autonomous Recording Units (ARUs). Eastern Whip-poor-will surveys were completed in
person, and swallow activity was also targeted. ARUs were deployed to record bat species. Story (2019)
updated/confirmed Azimuth’s vegetation stand descriptions at ARU locations. A total of 53 bird species
were detected on ARUs, including Eastern Whip-poor-will and Common Nighthawk (avian SAR). Two (2)
bat SAR, Northern Myotis and Little Brown Myotis, were also recorded. Surveys also revealed that
forestry operations removed one (1) of the previously delineated coniferous forest communities.
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3 METHODOLOGY
The following subsections outline the methods for completing terrestrial background and field
investigations completed by WSP Canada Inc. (WSP; previously Wood Environment and Infrastructure
Solutions) in 2021, 2022, and 2023, as well as the proponent-led wildlife camera surveys from 2024. A
summary of field investigations completed is provided in Camera data provided to WSP was processed
on the Wildtrax platform. Image sets uploaded to Wildtrax are first auto-tagged with Artificial Intelligence
(AI). The auto-tagger is an AI tool built on multiple machine learning approaches, which uses a
combination of MegaDetector v5, MegaClassifier v0.1,1, and WildTrax AI. The AI auto detects NONE
(i.e., false-fires), humans, STAFF/SETUP, vehicles, and animals. Anything detected as an animal is when
reviewed by a biologist to confirm and provide a species ID. A senior biologist then verified all photos
tagged as wildlife.Table 3 1.

Note that all species names contained in this report are referred to by common English names; scientific
names are provided in Appendix A.

3.1 DESKTOP SCREENING
Screening of available background information from existing studies, plans, databases, and other sources
was completed for the initial 2021 baseline and revisited for this report update. The desktop screening
assisted in the preliminary determination of existing Natural Heritage Features and additional sensitivities.
Data also included potential occurrences of species of conservation concern (SCC), including SAR and
provincially rare species. Relevant background queries, studies, and reports include:

ī Ontario Geohub (2024, aggregate data from Land Information Ontario);

ī Natural Heritage Information Centre (NHIC 2024; available 1 km grid squares);

ī Ontario Nature Reptile and Amphibian Atlas (ORAA; 2020; available 10 km grid squares);

ī Ontario Breeding Bird Atlas (OBBA; Cadman et al. 2007; available 10 km grid squares);

ī Ontario Butterfly Atlas (MacNaughton et al. 2024; available 10 km grid squares);

ī Atlas of Mammals of Ontario (Dobbyn 1994);

ī eBird (2024) Hotspots Larder Lake-Dublin Bay, Kirkland Lake Dump, and Crystal Beach;

ī Bat Conservation International (BCI, 2024);

ī iNaturalist (2024);

ī Species at Risk in Ontario List (MECP, 2024a);

ī Upper Beaver Project Terrestrial Baseline Report (Azimuth 2013); and

ī Upper Beaver Zone Advanced Exploration Project (Story 2019).

3.2 FLORA AND VEGETATION COMMUNITY SURVEYS
Vegetation baseline studies describe the existing conditions of the flora and vegetation communities in
the FIA. Prior to undertaking field surveys, Forest Resource Inventory (FRI) data was used to provide an
initial classification of vegetation communities and to determine where to target vegetation survey plots
within the Preliminary Project Boundary (Figure 3-1). Vegetation survey plots in the Preliminary Project
Boundary were targeted to achieve sufficient coverage of all major vegetation communities. Vegetation
community types were classified using the Ontario ELC protocols of the Ecosites of Ontario Operational
Draft Manual (Ecological Land Classification Working Group 2009). The Project is located in the Great
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Lakes St. Lawrence overlap on Boreal. As the FRI and previous work by Azimuth (2013) used Boreal
codes, WSP’s work continued to use Boreal coding for consistency.

Within each vegetation community assessed, the following information was recorded:

ī A complete list of all plant species observed, including the relative abundance of each species;

ī A listing of the dominant plant species in the vegetation layers of the community (canopy, sub-
canopy, understory, and ground layer);

ī A general classification of the site into broad habitat categories (e.g., forest, fen, marsh); and

ī Other relevant information as applicable.

Vegetation sampling identified the dominant vegetation species composition at each survey location, and
the location was assigned a Boreal ecosite code (and not a vegetation or substrate code). FRI boundaries
were not altered at this scale as the area is very homogenous, and there are few hard lines between
communities. Additionally, vegetation cover, substrate, moisture, etc., occurs in a gradient (Ecological
Land Classification Working Group 2009); therefore, altering boundaries was deemed unnecessary. Note
that ELC codes from the FRI were updated based on field surveys, as necessary. Boundaries are instead
used to understand where the sampled site fits in relation to other sampled sites and to characterize the
various communities in the investigation area likely to be affected. Field sampling is also used to inform
the extent of wetlands likely to be affected by Project activities. Wetlands are considered according to
their size, type, description of their function (e.g., ecological, hydrological, wildlife, socioeconomic, etc.),
and species composition (Section 3.2.2).

The terminology used to define vegetation layers, understanding that some layers may not be present
within a vegetation community sampled, are:

ī Canopy: Consists of tall vegetation that reaches the light first, typically composed of tall trees (in a
forest community);

ī Sub-canopy: Includes vegetation growing just under the canopy, vegetation that receives filtered
sunlight, typically composed of trees and tall shrubs (in a forest community);

ī Understory: Includes vegetation growing below the sub-canopy, typically composed of both tall and
low-growing shrubs (in a forest community); and

ī Ground layer: Consists of the vegetation that is closest to and covers the ground, typically composed
of herbaceous vegetation.

By defining the Boreal ecosite, the presence of rare, sensitive, and/or significant vegetation communities
and/or species can be identified. ELC communities were cross-referenced with provincially significant
vegetation communities as identified in the Significant Wildlife Habitat Technical Guide (OMNR 2000). A
total of 75 vegetation communities were visited throughout the investigation areas, including repetitions
where the same community type was visited at several different locations.

3.2.1 RARE VEGETATION COMMUNITY/TYPE SURVEYS

Rare vegetation community types (informed by the Significant Wildlife Habitat Criteria Schedule 3E) were
mapped based on FRI data. Accessible sites were confirmed during field visits as feasible, and targeted
surveys were completed from late August to early September 2021 and in late August 2022.

3.2.2 SIGNIFICANT WETLANDS

Wetlands identified wholly or partially in the Preliminary Project Boundary were evaluated for significance
via a wetland functions assessment. A wetland functions assessment considers key information on
wetlands important for the environmental assessment of the proposed project (Hanson et al. 2008). The
wetland functions assessment is adapted from assessment protocols outlined within the Ontario Wetland
Evaluation System Northern Manual (OWES; MNRF 2022) and reflects the discourse on wetland
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evaluations from the Canadian Wildlife Service Technical Report Series document Wetland ecological
functions assessment: an overview of approaches (Hanson et al. 2008).

The first element of wetland delineation includes a desktop effort, and the second element includes
fieldwork. Accessible sites were inventoried during field visits as feasible, and targeted surveys were
completed from late August to early September 2021 and late August 2022.

The wetland evaluation procedure defines, identifies, and measures wetland functions and values.
Wetland functions are natural processes (physical, chemical, biological) associated with wetlands
independent of the benefits to humans. Wetlands values reflect ecosystem services that wetlands provide
to humans and the societal values placed upon these services (Hanson et al. 2008). The OWES manual
considers human cultural significance (a wetland value); however, the focus of this evaluation is to assess
wetland ecological functions rather than values. As this evaluation is intended to inform the EA process,
not just significance, wetland value is not considered as the wetland value assessment is inadequate for
evaluating environmental impact reduction, compensation measures, or prescribing compensatory
mitigation requirements for no net loss of function. The exclusion of wetland values does not mean that
wetlands on site are not socially, culturally, or aesthetically important.

Factors of interest include but are not limited to, substrate, drainage, catchment area, vegetation
communities, significant wildlife habitat features, and SAR. The determination of significance is based on
the functions assessment and ranks wetlands relative to one another.

3.3 BIRD SURVEYS
Bird surveys, including Breeding Bird Surveys, Crepuscular Bird Surveys, Marsh Bird Surveys, Nocturnal
Owl Surveys, Stick Nest Surveys, Migratory Bird (including migratory waterfowl) Surveys, and ARU
Surveys were completed to describe abundance, distribution, and life stages of birds and their habitat that
are found or are likely to be found, in the investigation areas. Year-round migratory bird use of the area is
also informed based on preliminary data from existing sources and current surveys.

3.3.1 BREEDING BIRD SURVEYS

Breeding Bird Survey sites were selected using a randomized approach stratified across habitats in
ArcMAP. Randomly generated points were removed from areas of landowner limitations, unsafe access,
and areas of remote access. For the 2023 surveys, the ELC distribution of previously surveyed sites was
assessed, and under-represented ELC types were selected as new survey locations. Additional 2023
breeding bird surveys were completed at sites with candidate Lesser Yellowlegs habitat to target the
uplisted species.

Surveys were adapted from the protocols described in the OBBA Guide for Participants (2021a) and
Instructions for Point Counts (2021b). Breeding evidence was recorded according to the OBBA (2021a).
A team of two (2) observers completed bird surveys during all site visits. In all years, surveys were
conducted between 30 minutes before sunrise and 5 hours after sunrise. Surveys were conducted for
10 minutes at each station, recording birds at time intervals of 0 to 3 minutes, 3 to 5 minutes, and 5 to 10
minutes. All birds heard or observed were recorded at distance intervals of 0 to 50 m, 50 to 100 m, >100
m, and flyovers. Each bird was recorded once and mapped on the field data sheets to ensure no
duplication of individual birds, as best feasible.

In 2021, 60 point counts were completed in June and repeated in July (Figure 3-2). In June 2022, ground
conditions limited accessibility and 24 point counts were completed (Figure 3-2). In July 2022, 44 point
counts were completed, consisting of 22 of the original June survey points and an additional 22 new
survey points. Surveys completed in 2022 re-surveyed 34 point count stations from 2021. In 2023, 85
point counts were completed between 12 June and 8 July; of these, 49 (32 unique stations) had been
completed in previous years, and 36 (21 unique stations) were new locations targeting vegetation
communities that had been undersampled in 2021 and 2022. Of the stations visited in previous years, 21
were surveyed in both 2021 and 2022, 10 were surveyed in 2021 but not in 2022, and one (1) was
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surveyed in 2022 but not in 2021. An additional 16 point counts were conducted in 2023 between 23-30
May in areas with the highest likelihood of detecting nesting Lesser Yellowlegs (photo 58 Appendix B).

Breeding bird survey data were combined with bird ARU data to model densities of as many detected bird
species as possible. Integrating both data types provided greater accuracy in density estimates and the
ability to model temporal variation in densities. To integrate both types of data into a single analysis, a
Micro (Wildlife Acoustics Inc.) and an SM4 (Wildlife Acoustics Inc.) ARU was used to record birds
concurrently with 100 breeding bird surveys in 2023 (only 84 of the 85 point counts plus 16 for Lesser
Yellowlegs). Of these paired (In-person survey + ARU) point counts, 96 had successful pairing of the
Micro and SM4 detectors, and five (5) had errors where either the Micro or the SM4 did not record. By
obtaining ARU recordings during the same 10-minute period and the same location of a BBS survey,
statistical offsets could be derived to correct for differences between both data types. More details on the
paired point counts can be found in Section 3.3.7.

3.3.2 CREPUSCULAR BIRD SURVEYS

Crepuscular bird surveys followed protocols for Eastern Whip-poor-will and nightjars adapted from the
DRAFT Survey Protocol for Eastern Whip-poor-will (Caprimulgus vociferus) in Ontario (OMNRF 2014)
and the Canadian Nightjar Survey Protocol 2019 (Wildlife Research 2019) program. Surveys were
completed in the active period for crepuscular birds (15 June to 15 July; OBBA 2021b; OBBA 2021c)
around full moons (the full moon was 26 May, 24 June, and 23 July 2021, and 16 May, 14 June, and 13
July 2022, and 5 May, 3 June, and 3 July 2023). Surveys started as early as 30 minutes before sunset
and were completed within three hours after sunset. Surveys were conducted on evenings with calm wind
and no rain. Crepuscular bird surveys were conducted at 27-point count locations in 2021. In 2022, 26-
point count stations were resurveyed from 2021 (Figure 3-3). ARUs recorded during full moon periods in
2021, 2022, and 2023, per the OMNRF (2014) protocol. Methods for ARUs are presented below in
Section 3.3.7. ARUs for birds recorded from mid-June to early July 2021, capturing the 24 June 2021 full
moon. They also recorded from mid-May 2022 to late August 2022, capturing full moon periods from May-
July in 2022, and from late May to early December in 2023, capturing full moon periods from June-
November.

In addition, Nocturnal Owl Surveys (Section 3.3.4) were completed on 18 to 20 May 2021, 19 to 21 May
2022, and 15 March 2023. These surveys follow the same weather restrictions described above but can
start one-half hour after sunset. During these owl surveys in 2021 and 2022, Eastern Whip-poor-will was
targeted to determine if calling occurred during the May full moons (in line with the draft protocol MNRF
2014).

3.3.3 MARSH BIRD SURVEYS

Marsh bird surveys followed evening survey protocols from the Marsh Monitoring Program Participant’s
Handbook for Surveying Marsh Birds (BSC 2009b). Surveys were completed around the active period for
marsh birds, adapted for the Boreal Shield (mid-May to late July; OBBA 2021a). Evening surveys began
up to four hours before sunset and were finished by dark. Each station was surveyed for 15 minutes
during calm conditions favourable for marsh birds. Each 15-minute survey was subdivided into three (3)
5-minute sections. The first 5 minutes were spent silent and listening, the second 5 minutes were spent
playing callbacks, and the third 5 minutes were spent silent and listening again. Callbacks aim to target
focal species; focal species are those species that rely on marsh habitats for one (1) or more stages of
their life cycle. For the project, the focal species in the study area are American Bittern, American Coot,
Sora, Virginia Rail, Yellow Rail, and Pied-billed Grebe.

Marsh bird surveys were conducted at 14-point count stations in both June and July 2021. In 2022, six (6)
point count locations were surveyed in May, and station UB-AM-07 was dropped, leaving five (5) point
count locations surveyed in both June and July 2022 (Figure 3-4). No in-person Marsh Bird Surveys were
conducted in 2023, but ARUs were deployed in habitats specifically targeting Lesser Yellowlegs, thus
actively monitoring for other marsh bird species as well.
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3.3.4 NOCTURNAL OWL SURVEYS

Nocturnal Owl Surveys were adapted from the OBBA Nocturnal Owl Surveys in Northern Ontario:
Participant’s Guide (OBBA 2024). Surveys were completed using callbacks, which is the preferred
technique for censusing secretive, nocturnal birds. Surveys were started 30 minutes after sunset in clear
and calm weather with good visibility and little precipitation in conditions where winds were <19 km/h (i.e.,
Beaufort 1 to 3) to allow for ideal listening conditions for owls. Each survey started with two minutes of
silence to listen for calling owls, followed by the playing of owl calls in an attempt to get an auditory
territorial call from owls in the area. After each owl call, another 1-minute silent listening period was
observed. Owl playbacks were made in the following order: Eastern Screech Owl, Boreal Owl, and Great
Gray Owl. In 2023, a Short-eared Owl call was also broadcast to target the species due to its recent
listing under the ESA. A JBL Clip 3 Portable Bluetooth speaker placed on the top of the vehicle was used
to play calls.

In 2021, Nocturnal Owl Surveys were conducted at 28 point count locations in tandem with Amphibian
Call Surveys. Nocturnal Owl Surveys in 2021 followed after the Amphibian Call Surveys. In 2022, 11 point
counts occurred in different locations than in 2021, targeting mature deciduous and mixed forests. In
March 2023, three (3) point count surveys were completed at locations previously surveyed (Figure 3-5);
other surveys were attempted, but survey points were inaccessible due to the winter snow conditions. In
2021, 2022, and 2023, each survey site was only visited once.

3.3.5 STICK NEST SURVEYS

Prior to the aerial survey in March 2021 (Section 3.3.7), provincial data on known raptor stick nest
locations and colonial tree nesting locations, as well as data from previous surveys, was mapped. During
the aerial survey, each previously known location was visited to confirm if the nest was extant and/or
active. Additionally, the edges of larger water bodies and along large rivers were specifically surveyed for
stick nests. When nests were detected, they were classified (i.e., probable species), photographed (if
possible), and geolocated. The classification was determined based on nest size, material type and size,
and placement within the tree/structure. Some nests were indiscernible, and the closest potential
identification was applied, or sometimes it was only classified as a stick nest. Species that typically use
these stick nests have high fidelity to nests and areas. They will return to them if nests are not destroyed
(e.g., fire disturbance, wind throw, or anthropogenic disturbance).

In March 2023, wildlife aerial surveys diverged from transects and attempted to locate a potential Great
Blue Heron rookery on an island in the southwest arm of Larder Lake, approximately three (3) km east of
the town of Larder Lake. Biologists also surveyed the peninsula east of the identified island.

3.3.6 MIGRATORY BIRD SURVEYS

Migratory bird surveys targeted two (2) types of migratory birds: songbirds and waterfowl. Songbird
migratory surveys were conducted as area searches where observers travelled throughout the
investigation area, recording all birds identified by sight or sound. Waterfowl migratory surveys were
conducted in targeted areas such as flooded fields and ponds, marshes, and lakes where ice-off would
first occur.

Migratory bird surveys occurred mid to late May (spring) in 2021, 2022, and 2023. In 2021, area searches
did not have a target location, rather occurred in the FIA. In 2022 and 2023, migratory bird surveys were
also completed in early to mid-September (fall). In 2022, 24 locations were surveyed in the spring and 45
locations were surveyed in the fall (Figure 3-7 focal areas of fall songbird stations). In 2023, surveys were
undertaken at four (4) locations in the spring and 24 locations in the fall (Figure 3-7).
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3.3.7 BIRD AUTONOMOUS RECORDING UNITS (ARUS)

3.3.7.1 ARU SURVEYS

In 2021 and 2022, Wildlife Acoustics brand Song Meter Micro wildlife recorders, single channel ARUs,
were used to record acoustic bird activity across the RIA (Photo 1 Appendix B) to supplement the results
of Bird Surveys. In 2021, 15 ARUs were deployed from mid-June to early July; however, they were
removed before the end of the summer to prevent damage from forest fires. In 2022, ten (10) ARUs were
deployed (in new locations from 2021), with deployment lasting from mid-May to late August. Three (3)
units (ARU-2, ARU-4, and ARU-10) were removed in June 2022 due to malfunctions. In 2021, ARUs were
programmed to record continuously from 30 minutes before sunrise to 30 minutes after sunrise and from
30 minutes before sunset to 30 minutes after sunset. In 2022, they were programmed to record
continuously from one hour before sunset to one hour after sunset, and from one hour before sunrise to
one hour after sunrise. ARUs were set to a sample rate of 48,000 Hz and a gain of 18 dB. They were
mounted on tree trunks or large shrubs at a height of approximately 1.6 m, with the microphones
positioned away from potential obstacles and angled away from prevailing winds to the extent feasible
(Photo 1 Appendix B).

In 2023, locations selected for long-term monitoring by ARUs focused on detecting Lesser Yellowlegs
within the RIA given this species’ recent uplisting. Consequently, 16 stations identified as harbouring
suitable Lesser Yellowlegs habitat were monitored with ARUs from 31 May to 5 December 2024. Due to
variability in ARU battery life, ARU refurbishing schedules and malfunctions, sampling effort varied slightly
across ARUs. The following FRI ecosites were identified as candidate Lesser Yellowlegs habitat for
selecting 2023 ARU survey locations: B005-B008, B020, B029, B030, B044, B045, B060, B077, B078,
B093, B094, B109, B110, B136-B146, B154-B156, B160-B162, B170-B172, B176-B178, and B186-B188.
The final locations for ARUs selected by field biologists were those that provided suitable habitat for
Lesser Yellowlegs and that were in proximity to other habitat types favourable to overall breeding bird
activity. Approximately half of the 2023 stations were within the FIA. The other half were located outside
the FIA and evenly distributed across the RIA as feasible.

In 2023, dual-channel ARUs (i.e., Wildlife Acoustics brand SM4) were determined to provide a sampling
radius more similar to that of a human observer. Consequently, both Micro and SM4 ARUs were
deployed in pairs at each ARU station. SM4 ARUs were believed to yield more accurate density
estimates because their dual-channel design facilitates better perception of individual birds in recordings.
To evaluate detection performance, Micros were paired with SM4s, enabling comparisons between both
ARU types. At each monitoring station, a Micro and an SM4 were mounted to a tree trunk one-foot apart
from each other and one above the other (the Micro was above the SM4 with ARUs at an approximate
height of 1.4 m). When this positioning was not possible, they were kept at a maximum of 1 m apart to
ensure maximum overlap between the areas they sampled. The microphone of the Micro ARU was
always aimed in the same direction as the right microphone of the SM4. To ensure that monitoring ran for
as long as possible, both ARU types were programmed to record for 10 minutes every hour from 30
minutes before sunset to five hours after sunrise. Micro ARUs were programmed to record with an 18 dB
gain and a sample rate of 48,000 Hz while the SM4s were set to a left and right gain of 16 dB and a
sample rate of 48,000 Hz.

In addition to the regularly monitored ARU stations in 2023, pairs of Micro and SM4 ARUs were deployed
next to surveyors during 84 breeding bird surveys (31 stations in June and 53 stations in July) to collect
ARU data that could be directly compared to in-person breeding bird survey results. An in-person point
count survey was also conducted at each of the 16 permanent ARU stations in May, resulting in a total of
100 paired human-ARU avian point count surveys. After surveys with missing data were removed, 98
paired surveys were available for analysis. This pairing supported the development of statistically derived
offsets or correction factors to account for detection differences between ARUs and humans in density
estimations. Differences between humans and ARUs, and between types of ARUs, in the probability of
detecting a given individual bird, may arise from a number of factors including:

ī The microphone of an ARU can be less sensitive than the human ear;
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ī Microphone sensitivity between types of ARUs can differ resulting in differences between ARU
recordings;

ī Single channel (microphone) ARUs sample a smaller area compared to humans and dual-channel
ARUs;

ī Some bird sounds cannot be identified to species, these are usually quick call notes. The bird making
the call may be more readily identified in the field because it was seen; and

ī Some birds do not make sounds but are visually observed.

Accounting for differences in the detection of birds between humans and each type of ARU was
necessary for integrating all data types (human, Micro, and SM4) into a single analysis of avian densities.
To achieve this, one (1) Micro and one (1) SM4 ARU was mounted to a tripod, at an identical height and
in an identical configuration as the long-term ARU stations in that year (the Micro was above the SM4
with ARUs at an approximate height of 1.4 m, and the Micro’s microphone pointed in the same direction
as the right SM4 microphone; Photo 59 Appendix B). Field technicians synchronized their watches with
the ARU clocks and stood 5 m from the ARUs to conduct the point count. Field staff voiced the exact
times at which they started and ended the survey out loud so these could be recorded by the ARU and
located in the recordings. While conducting the point count survey, field technicians were as quiet as
possible.

3.3.7.2 TRANSCRIPTION OF RECORDINGS

A subset of the recordings from ARUs was transcribed to derive density models for individual bird species
by combining ARU and in-person point count data. One (1) 10-minute recording, per week, was randomly
selected from the morning period from each monitoring station between 1 June and 31 July in each year.
Greater data resolution in the analysis was afforded to this period as it represents the peak period for
breeding bird activity, and data in 2021 and 2022 were not collected outside this period. Since data in
2023 were collected well into late fall, a 10-minute morning recording was randomly selected from every
second week for each station from 1 August until the end of sampling in 2023. Including these samples
from later seasons in the density analyses allows seasonal variation in density to be estimated.
Additionally, all recordings made during the paired human and ARU point count surveys (by both SM4
and Micro ARUs) were also transcribed to calculate offsets to correct for detection differences between
each type of ARU and humans. These recordings were given randomly generated names so that
transcribers were blind to the survey station name, location, and ARU type.

The selected recordings were transcribed on the Wildtrax platform (2024) by expert avian biologists. All
transcription tasks were completed by only three (3) transcribers. Transcribers were randomly assigned a
specific station, and recordings from each station were transcribed by two (2) transcribers alternating
between weeks. In this way, transcription tasks were completed efficiently since biologists could gain
experience with a given site as they progressed while minimizing sampling bias. Similar to the breeding
bird survey methodology, for each individual bird that biologists could identify in a given recording, they
noted the first time within the recording that it was detected and the species and type of vocalization (e.g.,
song, call, etc.). This was more naturally accomplished with SM4 recordings as the two (2) channels allow
for bi-aural processing of sound by the transcriber to identify the approximate location of signing birds
within the recordings. This was not possible with recordings from single-channel Micro ARUs, and
therefore, transcribers replied on indices such as singing rate and signal amplitude to infer the origin of
the signal. Based on labels made by transcribers for each detected individual, Wildtrax automatically
calculates the time of detection for each detected individual. These data were exported from Wildtrax and
used in the avian density modelling analysis (Section 3.3.7.3).

3.3.7.3 AVIAN DENSITY MODELS

Bird densities were modelled from point count and ARU survey data accounting for species-specific
detection probability following methods by Sólymos et al. (2013) and Van Wilgenburg et al. (2017).
Detection probability was modelled as a function of survey day and time of day, weather, habitat, and
survey type (human, SM4, Micro), and density was modelled as a function of habitat and survey week.
Measures were also taken to assess the robustness of the final density models through cross-validation.
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Covariates

Several temporal, climatic, and habitat covariates were used to model density. Temporal covariates
included the time since sunrise that the survey was conducted (TSSR), the survey day (Day), and the
survey day squared (Day2). Sunrise time was obtained from the nrc.canada.ca sunrise calculator
(Government of Canada 2020). Weather covariates included humidity (%), amount of precipitation (mm),
wind speed (km/h), and average temperature (°C). Weather for each point count survey was calculated
as the average weather measured by the three (3) Environment and Climate Change Canada (ECCC;
ECCC 2024) weather stations nearest to the Project site (Kirkland Lake, Kirkland Lake CS, and Earlton
Climate) during the hour in which the survey was conducted. Although Kirkland Lake is much closer to the
RIA than Earlton, some precipitation data was missing from this station, so data from the station in
Earlton, 50 km south of the Project, was also used.

Several steps were followed to obtain the final habitat variables used in the density analysis. Forest
Resource Inventory data from the Abitibi and Timiskaming regions was used to obtain the proportion
occupied by six (6) habitat categories within a 150 m radius circle around each point. The habitat
variables were created by summing the proportions of similar land classes to form five (5) main habitat
categories based on the general habitat preferences of the bird species that occur within the RIA: 1)
Coniferous Forest; 2) Deciduous/Mixed Forest; 3) Wetlands; and 4) Open Habitat. Each habitat category
was composed of the following Boreal ecosites:

1. Coniferous Forest: B011-B015, B023-B027, B033-B039, B048-B054, B064-B069, B081-B087,
B097-B103, and B113-B118;

2. Deciduous/Mixed Forest: B016-B019, B028, B040-B043, B055-B059, B070-B076, B088-B092,
B104-B108, B119-B125;

3. Wetlands:B126-B152, B154-B156, B216-B224;

4. Open: B001-B008, B020, B029, B030, B044, B045, B060, B061, B077, B078, B093, B094, B109,
B110, B157-B168, B170-B184, B186-B188, B201-B215.

As the Open habitat category was a small proportion of total habitat coverage (0.002%), it was excluded
from all subsequent analyses. Additional habitat covariates included the proportions of treed habitat,
riparian habitat, and mature forest, as well as the distance from the survey point to the nearest water
source. The proportion of treed habitat was calculated as the combined proportion of area occupied by
the above described Coniferous Forest and Deciduous/Mixed Forest habitat categories, and the following
treed wetland Boreal ecosites: B126-B137, B216, B222-B224. The proportion of riparian habitat was
calculated as the proportion of area occupied by a 100 m buffer around the “Clear Open Water” class
from the Far North Landcover layer obtained through the Ontario Geohub (2024). The proportion of
mature forest (forests more than 60 years old) at each spatial scale was obtained from the FRI forest age
attribute. Disturbed habitat included roads and other areas with human activity, as well as areas impacted
by harvest activities and forest fires. Disturbed habitat was compiled by merging the Ontario Roads
Network layer, the MNRF Roads layer, FRI Harvest and Fire polygons occurring after the year 2000, and
all FRI Boreal ecosite disturbance codes (B153, B169, B185, B189-B200). Distance to water was
calculated as the shortest distance from a point to a “Clear Open Water” Far North Landcover feature. All
spatial calculations were conducted in QGIS or R (R Core Team, 2024).

Offsets

Offsets were generated and included in the density models to account for the probability of detecting each
species. This probability can vary as a function of singing rate (phihat) and the distance from the observer
at which the animal can be detected (detection radius; tauhat). The detection probability will also vary with
the type of sampler (human, SM4 ARU, Micro ARU). To obtain offsets for each sampler, the following
steps were undertaken based on methods by Van Wilgenburg et al. (2017):

1) Offsets were calculated for humans as the temporal and distance data collected from in-person
surveys allows direct estimation of phihat and tauhat. The detection probability offset for humans was
calculated as ὕὪὪίὩὸ = log (ὃ × ὖ × ὗ) where:
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ὃ (ὨὩὸὩὧὸὭέὲ ὥὶὩὥ) = “ × ὸὥόὬὥὸς;

ὖ (ίὭὲὫὭὲὫ ὴὶέὦὥὦὭὰὭὸώ) = 1 e ÍÁØÉÍÕÍ ÓÕÒÖÅÙ ÔÉÍÅ ×ÐÈÉÈÁÔ

ὗ (ὴὩὶὧὩὴὸὭέὲ ὴὶέὦὥὦὭὰὭὸώ) =  1

Q was set to “1” since the offset was calculated for an untruncated maximum detection distance
(effective detection radius) in which all calling birds would be detected under perfect conditions
(Solymos 2019).

Phihat and tauhat were respectively obtained from the coefficients of removal and density models
conducted on the avian observation data by conditional maximum likelihood estimation (“cmulti”
function of the R package “detect”). Removal sampling was performed using three (3) time intervals
during which an individual bird would have been detected for the first time during the survey: 0 to 3
minutes, 3 to 5 minutes, and 5 to 10 minutes. Covariates included in the removal models were TSSR,
Day, Day2, Humidity, Precipitation, Windspeed, and Temperature. Distance sampling was achieved
using three (3) intervals for distance from the observer: 0 to 50 m, 50 to 100 m, and more than 100 m.
Covariates tested in the distance models included the same weather covariates from removal models,
the final habitat covariates described in the previous section, and the identity of the principal observer
conducting the survey.

2) A main assumption of the method is that the singing rate (phihat) is equal across the different
sampling methods and that the only differences between samplers in their detection probabilities
should originate from differences in their detection radius (tauhat). The singing rate was therefore
calculated for each ARU and compared to that of humans for each bird species paired-sampling
location. This allowed for identifying species for which the assumption of equal phihat across
samplers was satisfied.

Detections from ARU data were first collapsed into the same time intervals used for human point
count data (0-3 minutes, 3-5 minutes, 5-10 minutes). The human and ARU data were then compiled
into a single dataset. Phihat was modelled for this compiled dataset using the same methods outlined
in step 1 for human point count data. However, the sampler type was also included in the models to
test for any differences in phihat due to the sampler. Any species having unequal phihat across
samplers were rejected from subsequent density analyses.

3) For species for which the samplers had equal phihat, the difference in tauhat between humans and
each ARU type was then calculated. This difference is referred to as the scaling constant or delta.
The delta value for each ARU type was obtained by running a generalized linear mixed model for
each species on its combined data and including sampler as a covariate. In these models, each
sampler received their respective phihat values but tauhat values derived from human data were
applied to all samplers (since tauhat cannot be directly calculated for ARUs). Any difference in the
model estimates between samplers is assumed to stem from differences in tauhat. These differences
corresponded to the delta values for SM4 and Micro ARUs and were added to each sampler’s final
offsets to account for differences in each sampler’s detection radius.

Density Models

Generalized linear mixed models were used to estimate density as a function of year, week, habitat, and
whether the observation was made inside or outside the FIA (hereafter referred to as “Treatment”). The
model selection followed a hierarchical process where an initial comparison of null models with either a
negative binomial or a negative binomial with quadratic parameterization distribution was used to identify
the distribution family to carry forward in all subsequent models. If neither of these distributions fit the
model, Poisson and Conway-Maxwell Poisson distributions were tested. Secondly, the importance of
Year was tested by comparing models with and without Year. If including Year provided a better model fit
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to the data, it was carried forward in all subsequent models. Finally, a series of 24 models were compared
to test the effect of habitat and week on density. Except for one (1) model that contained no habitat
variables, all models contained two (2) to three (3) habitat variables. Combinations of habitat variables
were selected based on typical or expected habitat preferences for potentially occurring species. An
information-theoretic approach was used to select the top model by Akaike information criterion (Burnham
and Anderson 2002). To evaluate the goodness-of-fit of the best-fitting models, tests for normality of
residuals, over disperstion, zero inflation, and presence of outliers were conducted with R package
“DHARMa” (Hartig 2019). Model fit was evaluated based on adjusted probability (p) values (at Ŭ=0.01)
and on the size of model coefficient standard errors. If the final model for a given species did not pass
most goodness-of-fit tests, it was labelled as having a “questionable” fit. A model that did not have normal
residuals but passed all other goodness of fit tests was labelled as having “moderate” fit. All models
contained the individual point count station ID (“Point”) as a random intercept.

Model Validation

All models were validated by k-fold validation, where model performance was measured with the root
mean square error (RMSE; a measure of prediction error). This method was used due to its
computational efficiency and accuracy compared to “leave-one-out” cross-validation (James et al. 2021).
Data were split into a training set (80% of the data) and a testing set (20% of the data). Cross-validation
with a fold of k=5 was applied to the training set to obtain an average RMSE (referred to here as the
expected RMSE). The expected RMSE and its standard deviation was plotted against the RMSE
calculated from the testing set (observed RMSE). Concordance between the expected and observed
RMSE, as well as a low standard deviation of the expected RMSE, is indicative of a more stable and
generalizable model (i.e., not overfit).

Density Estimation

The average density for each species predicted by the models across both years and treatments at
average levels of the habitat covariates was plotted, and the density of each species was mapped across
the RIA (see Appendix H for the complete modelling results).

3.3.7.4 AUTOMATED SPECIES CLASSIFICATION

Automated species classification was leveraged to analyze the totality of the Micro ARU data (2021-2023)
to maximize the chances of detecting all bird species present within the RIA. To this end, the BirdNET
automated classifier was used to detect and classify bird vocalizations within all Micro recordings.
BirdNET was accessed and implemented throughout the National Park Service “R” library,
NSNSDAcoustics (National Park Service 2024). The model used was
BirdNET_GLOBAL_3K_V2.2_Model_ FP32.tflite. The location of the project (coordinates, Latitude
48.170294, and Longitude -79.766916) was specified which allowed BirdNET to generate a list of
possible species for the RIA from which to base the classification decisions. BirdNET was set to decide
which internal species list to use based on each specific survey week. The sensitivity of the classifier was
set to 0.5. The overlap was set to 0, meaning that BirdNET did not classify the same call more than once.
The significant figure threshold was set to 0.01; which made the classifier more inclusive for bird species
at the edge of their range.

Auto-classifications by the BirdNET classifier were first used to identify all SAR within recordings. This
included all species provincially or federally listed as endangered, threatened, or of special concern. Data
were filtered to include all SAR detections with a BirdNET classification confidence above 30%. This was
a very conservative threshold and ensured that practically all true SAR detections were captured, ignoring
only the detections with the lowest likelihood of being true SAR. All retained SAR detections were
manually vetted with the exception of the Common Nighthawk, for which the number of detections
selected per station was limited to 50 due to its relatively high detection frequency. Additionally, all
detections of species not identified incidentally or in any other survey, and having a classification
confidence above 90% were also manually vetted. Manual verification was performed by an expert avian
biologist through listening and visual examination of spectrograms using the software Kaleidoscope Pro
(Wildlife Acoustics Inc.).
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Migratory Birds

Waterfowl and colonially nesting migratory bird surveys were conducted in targeted areas such as
flooded fields and ponds, marshes, and lakes where ice-off would first occur. Data from the Wildtrax
transcriptions, as well as through the manual verification of recordings from ARU data, were also used to
inform the Migratory Birds species list. These data are presented and compared to known occurrence
data to inform year-round bird use.

Marsh Birds

Marsh bird nesting occurs in wetlands with shallow water with emergent aquatic vegetation present.
These sites are not safe to access in remote locations due to flying window limitations. Therefore, ARUs
were used in place of in-person marsh bird surveys. The Marsh Monitoring Program Participant’s
Handbook for Surveying Marsh Birds (BSC 2009b) was adapted for this. ARUs recorded during the active
period for marsh birds, adapted for the Boreal Shield (mid-May to late July; OBBA 2021a). Call-backs are
typically used in marsh bird surveys as species are generally more elusive. However, the ARU results
were queried for target focal species to inform marsh habitat delineation; focal species are those species
that rely on marsh habitats for one (1) or more stages of their life cycle. For the project, the focal species
in the RIA are American Bittern, American Coot, Sora, Yellow Rail, and Pied-billed Grebe.

According to the OBBA Instructions for Point Counts (OBBA 2021b), morning surveys can begin 30
minutes before sunrise and end no later than 10:00 and evening surveys can begin no earlier than four
hours before sunset and must be completed by dark. Stations are surveyed for 15 minutes sub-divided
into three (3) 5-minute sections, with the middle section used for playbacks. The ARU programming
captured the windows and duration set by the protocol but did not include playbacks. Lastly, the protocol
recommends that surveys be 10 days apart between May 20 and July 5. ARU placement within each
season was permanent.

Species at Risk Birds

As noted above, all detections of likely SAR by ARUs were identified and verified to develop a complete
species list for the FIA and RIA.

3.4 HERPTILE SURVEYS

3.4.1 AMPHIBIAN CALL SURVEYS

Amphibian Call Surveys followed an adapted program of the Marsh Monitoring Protocol (BSC 2009a),
focused on night-time temperatures greater than 5°C for the first survey, 10°C for the second survey, and
17°C for the third survey. In 2021, 28 point counts were completed in mid-May, selected based on aerial
imagery. Several locations were discontinued as habitat quality was poor or timing restrictions prevented
surveys in later months. Six (6) additional sites were added at Marsh Bird Survey locations in June and
July. Therefore, 14 point counts were completed in mid-June and again in early July. In 2021, eight (8)
Amphibian Call Survey Locations were surveyed in all three (3) months (Table 3-3; Figure 3-13).

In 2022, nine (9) point counts were completed in mid-May, and one (1) site (UB-AM-07) was eliminated
due to site noise, which made it very difficult to distinguish calls. Eight (8) point counts were completed in
mid-June, and another site was eliminated (UB-AM-12), resulting in seven (7) point counts completed in
early July (Table 3-3; Figure 3-13). In May, surveys were completed in conjunction with Nocturnal Owl
Surveys (completed before owl surveys started) and in June and July, surveys were completed in
conjunction with Marsh Bird Surveys. Surveys completed in 2022 did not resurvey 2021 locations. No
Amphibian Call Surveys were completed in 2023.

During the May survey period, stations were completed between 21:00 and 24:00. During June and July,
survey stations were completed between 21:30 and 24:00. The relative positions of each individual were
mapped on the datasheet, and a call level code/abundance count was recorded. Call Level Codes
categorize the intensity of calling activity and when calls were distinguishable, and an abundance count
was made.
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Call Codes are as follows:

ī Code 1 - Individuals can be counted; calls are not simultaneous;

ī Code 2 - Calls distinguishable; some simultaneous calling; and

ī Code 3 - Full chorus; calls continuous and overlapping, no abundance count can be made.

3.4.2 TURTLE BASKING SURVEYS

Searching for basking turtles is the most effective method of confirming the presence of species within
suitable habitats (OMNRF 2015b). Turtles typically select very specific spots for basking and are not
evenly dispersed throughout a wetland. Turtles basking within two (2) to three (3) weeks of ice-off are
likely near their overwintering habitat. Turtle basking surveys were completed in May (after ice-off) at
potentially suitable open-water habitat features (Figure 3-13; e.g., ponds and waterbodies). Open-water
habitat features were chosen as, for most turtles, wintering areas must be deep enough not to freeze and
have soft substrates (OMNRF 2015a).

Basking surveys were completed by slowly scanning suitable habitats (logs, rocks, vegetation hummocks,
sedge/grass tussocks, floating mats of aquatic vegetation, muskrat mounds and lodges) up to 1 m from
the water’s edge with binoculars. Surveys were carried out between 08:00 and 17:00 during sunny
periods when the air temperature was warmer than the water temperature and was above 5 °C. As
recommended in the OMNRF 2015b protocol, surveys can also be carried out on partially cloudy or
overcast days when the air temperature is above 15 °C and is higher than the water temperature.
Surveys were not carried out if air temperature exceeded 25 °C except early in the morning (08:00 -
10:00).

In 2021, 15 turtle basking surveys were completed during migratory bird area searches in the FIA. In
2022, 18 turtle basking surveys were completed at the same location as the migratory bird surveys for
waterfowl. The quality of the potential turtle habitat was evaluated based on the amount of basking
perches, depth of the water body, and amount of direct sunlight.

3.5 AERIAL SURVEYS
Aerial surveys targeting mammals and stick nests were flown on 18 March 2021 and 14 to 17 March
2023; no aerial surveys occurred in 2022. Surveys were flown during daylight and in good weather
conditions. Transects were flown approximately 150 m above ground level at approximately 80 to
120 km/hour, depending on habitat type and complexity (i.e., faster over large iced lakes). The pilot was
instructed to speed up, slow down, fly lower or higher, and circle as needed to scrutinize the area.
Surveys were completed by a two (2)-person crew (plus pilot) in 2021, and a three (3)-person crew (plus
pilot) in 2023. Crews consisted of skilled biologists covering each side of the helicopter to maximize
observations. All observation (and track) locations were recorded using a handheld Global Positioning
System (GPS) and the Avenza Maps application, with details of observations recorded on field data
sheets.

In total, the 2021 survey extent was comprised of 11 flight lines in an east-west orientation, spaced at 3
km intervals (Figure 3-8) over areas of mature coniferous forest blocks (suitable habitat) and potential
future habitat areas regenerating from past wildfires or forestry operations. The 2023 surveys consisted of
30 transects in an east-west orientation, spaced at 3 km intervals and ranging from 25 to 82 km in length.
Moose encountered during surveys were classified with respect to sex and age categories based on
physical attributes and behaviour (within-group association). The number of calves, number of adult
females, number of adult males, and number of unclassified individuals were recorded. Wolf and
furbearer signs (e.g., track sets, Beaver lodges) and observations of individuals were recorded, along with
tracks of grouse. Documentation of Snowshoe Hare tracks was limited to dense groupings due to their
ubiquitous nature across the aerial Study Area; low numbers of Snowshoe Hare records are not indicative
of low presence in the aerial Study Area.
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3.5.1 MOOSE LATE WINTER COVER

Aerial surveys also documented Moose Late Winter Cover. The provincial Wildlife Values Area data set
was queried for locations prior to the survey so known locations could be surveyed to confirm vegetation
characteristics and use. Late Winter Moose habitat is characterized by dense conifer cover with >60%
canopy closure and >6 m in height, preferably on upland sites with deep soils and areas >50 ha in size.
As Moose are very difficult to observe in late winter habitat, any number of Moose observed, or fresh
Moose tracks and trails observed in the habitat confirm this habitat type (OMNRF 2015a).

3.5.2 MOOSE AQUATIC FEEDING AREA SURVEYS

Seven (7) Moose Aquatic Feeding Areas (MAFAs) were surveyed in August 2022 in and adjacent to the
Preliminary Project Boundary, while aquatic plants were still readily identifiable from the helicopter.
MAFAs were ranked as low (1), moderate (2), high (3), or very high (4) potential according to size,
accessibility to moose, and vegetation type. The ranking of MAFA followed Figure 2.1.1 of the Selected
Wildlife and Habitat Features: Inventory Manual for use in Forest Management Planning, Version 1.0
(Ranta 1997). A helicopter was used to confirm MAFA found in the provincial Wildlife Values Area data
set (GeoHub 2020) and to survey other candidate aquatic habitats opportunistically (Figure 3-9). MAFA
surveys were flown between two hours after sunrise and two hours before sunset. Flights in the morning
and evening increased the likelihood of observing Moose feeding, as Moose are more active during these
times. In addition, 29 secondary MAFAs from provincial data were also visited in order to confirm if
current conditions reflected existing provincial rankings.

3.6 BAT SURVEYS

3.6.1 BAT MATERNITY ROOST HABITAT SURVEYS

Bat maternity habitat surveys were conducted in 2021, 2022, and 2023. FRI data (OMNRF 2022) were
used to identify areas of Mature Growth Deciduous/Mixed Wood Stands or Old Growth Deciduous/Mixed
Wood Stands as these were likely to provide the highest quality roosting habitat for bats. Locations were
refined based on vegetation surveys and ground truthing. Additionally, surveys also targeted specific
ecosites identified by MECP (2021c) as providing suitable maternity roosting habitat for bats. When
present, these included the following ELC ecosites: B015-019, B023-028, B039-043, B054-059, B069-
076, B087-092, B103-108, B118-125, and B130-133. An effort was also made to target these ecosites if
they occurred in the Preliminary Project Boundary. Finally, surveys also included any commonly occurring
forested ecosite not listed by MECP, as bats are generally opportunistic with respect to roost selection
and will use any tree species if roosting conditions are favourable. From late August to early September
2021, surveys for candidate maternity roost trees were conducted at 116 plots at 39 distinct sites focused
on the Preliminary Project Boundary (Figure 3-10). In late August 2022, 30 plots in and adjacent to the
Preliminary Project Boundary were completed (Figure 3-10). In May 2023, 47 plots were surveyed at 16
sites (Figure 3-10). Up to three (3) plots were surveyed at each location in 2021, one (1) plot was
surveyed at each site in 2022, and three (3) plots were surveyed at each site in 2023 with the exception
of one (1) site where only two (2) plots were completed. Proposed survey plots that were located in
habitat determined to be unsuitable for bats (i.e. recently disturbed or very young growth) were not
surveyed.

Evaluation of suitable bat maternity habitat adapted methods based on the Guidelines for Wind Power
Projects (OMNR 2011) and the more recent guidelines for Southern Ontario (OMNRF 2017). At each
survey location, one (1) to three (3) circular plots with a radius of 12.6 m (an area of 0.05 hectares) were
surveyed. In each plot, all trees with a DBH greater than 10 cm and harbouring potentially suitable bat
habitat in the form of cavities, loose bark, or cracks were recorded. For each suitable tree, the species of
the tree, its level of decay (Watt and Caceres 1999), its height and canopy class, as well as the height
and number of suitable features that it contained, were recorded. At each survey location, plot locations
were selected randomly within the suitable forest type. An average snag density (snags per hectare) was
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then calculated for each survey location. Snag density informs SWH as well as bat detector placement.
Areas with potential roost tree densities equal to or greater than ten (10) trees per hectare were identified
as potential maternity roosting habitat for bats.

3.6.2 BAT FORAGING HABITAT

Explicit surveys of bat foraging habitat were not conducted, although foraging behaviour was likely
captured by the bat maternity habitat acoustic surveys, especially by bat detectors deployed along forest
edges. Instead, a conservative approach was used to map foraging habitat for bats across the RSA.
Foraging habitat was mapped according to recommendations in the Ontario Recovery Strategy for SAR
bats (Humphrey and Fotherby 2019) and was defined as:

ī The area within a 40 m buffer around all maternity habitat;

ī The area within a 40 m buffer along the inside of all lake edges;

ī The area within a 2 m buffer around any stream; and

ī Any forest, wetland, or pond not identified as maternity habitat.

3.6.3 BAT HIBERNACULA HABITAT SURVEYS

In August and September, bats swarm at the entrance of hibernacula (i.e., caves and crevices; Norquay
2013). Swarming occurs when bats congregate to breed and to prepare for hibernation. To be considered
suitable, a hibernaculum must maintain winter temperatures slightly above freezing, have constant air
circulation, and have high relative humidity.

The Ontario Abandoned Mines Information System (AMIS; MNRF 2018) was used to identify the location
of abandoned mines that might harbour suitable habitat features for hibernating bats. These included all
features described by AMIS as a shaft, adit, or comprising underground workings within 10 km of the
proposed project footprint. A total of 79 abandoned mine sites were identified and 65 of these were visited
and evaluated for the presence of potential bat overwintering habitat (29 in 2021, 56 in 2022, and 2 in
2023). Not all sites could be visited due to site access restrictions (e.g., inability by WSP to obtain access
to private properties). Consequently, biologists prioritized visiting sites closer to the FIA and then
prioritized sites with a higher likelihood of suitability based on their AMIS database descriptions. Access
to ten of the sites assessed in 2021 was limited due to fencing around the sites. WSP gained access to
these sites in 2022 and re-assessed them for the presence of suitable bat overwintering habitat. The
adjustment of the project footprint in 2024 has resulted in the addition of 22 abandoned mine sites to the
original list of potential hibernacula requiring assessment. Table D15 of Appendix D contains a full list of
the sites identified through the desktop exercise, which year they were visited, and a brief summary of the
assessment or justification for why they were not assessed.

The geological context was also considered when investigating the RIA for bat hibernacula. Confirmed
and known caves in Ontario (Thomas et al. 1979; Ford 1961; Hitchcock et al. 1984) and Manitoba
(Bilecki, 2003) are primarily located in karst/limestone. The only known natural bat hibernaculum in British
Columbia is formed from sandstone. Karst/limestone and sandstone are softer stones that succumb
easily to speleogenesis via dissolution. A desktop analysis of the RIA was undertaken to identify areas
that contain bedrock suitable for cave and crevice formation. Bedrock across a large proportion of the
Project is largely mafic and felsic intermediate metavolcanic rock as well as foliated tonalite. These are
harder stones that do not succumb easily to dissolution and, as such, do not harbour caves. Areas of
marked changes in elevation indicating the presence of cliffs were also visited and evaluated for the
presence of potentially suitable overwintering habitat for bats. In 2021, four (4) cliff site locations were
identified through the desktop exercise, and an additional incidental cliff location was identified during
ground surveys in 2022 (Figure 3-11). Cliff sites were examined between 18 to 23 May, 2022 for the
presence of deep cracks, fissures, or other openings into the rock that might harbour consistent
temperature and humidity levels required by hibernating bats. At each cliff, one (1) biologist surveyed the
bottom while the other surveyed along its summit or highest points (while maintaining an earshot distance
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between each other). Any large crack or opening that may have been suitable for bat wintering habitat
was noted, described, and photographed.

The site evaluation of each potential mine feature and cliff feature in May 2022 also included active
listening for five minutes with a heterodyne bat detector (Mini-3 Bat Detector, Ultra Sound Advice) tuned
to 40 kHz and, where possible, a visual examination for hibernating bats within each feature with a high-
intensity flashlight. To avoid disturbing any potentially hibernating bats, active surveys at each feature
were kept brief (10-minute maximum), and biologists did not touch or enter any feature.

Bat detectors were deployed at the overall mine and cliff sites determined to potentially harbour
overwintering habitat for bats. Specifically, detectors were deployed at the features within these overall
sites assessed as the most suitable or having the highest concentration of potentially suitable features
(Section 3.6.4.2).

3.6.4 BAT DETECTOR SURVEYS

Unless otherwise specified, all nocturnal bat activity was recorded from 30 minutes before sunset to
30 minutes after sunrise. Microphones were positioned as high as possible at locations where higher bat
activity levels were likely to occur, such as habitat edges. Microphones were also kept 1 to 2 m from
vegetation and oriented toward open areas to capture clean recordings that allow accurate species
identification (Photo 2, 57, and 62 Appendix B). Bat detectors were configured to begin recording when
signals greater than 12 kHz were detected. Upon trigger, a 2 to 5-second recording was saved. A signal
process then filtered recorded signals and retained those files resembling bat echolocation. All recordings
were made in .wav format with a 384 kHz sampling frequency, 12 dB gain, and 16-bit resolution, resulting
in real-time, full-spectrum data that afford greater accuracy and confidence when identifying recordings of
bat calls to species.

3.6.4.1 MATERNITY ROOST HABITAT

Bat detectors were deployed to conduct bat acoustic surveys and provide technical documentation for
planning and process-related submissions. These surveys detect nocturnal bat activity during the
maternity period in June and early July, as Ontario bat species have species-specific echolocation call
structures that enable acoustic identification of species. Songmeter Mini Bat (from Wildlife Acoustics Inc.)
ultrasonic recording detectors (bat ARUs) were deployed throughout the FIA and RIA from 2021 to 2023.

Selection of sites for acoustic monitoring was based on habitat surveys and vegetation data collected,
and to ensure coverage of ecosites assessed during bat maternity habitat surveys. Most detectors were
deployed at locations where higher bat activity levels were likely to occur, such as habitat edges. A
subset of detectors was also deployed within forested areas with high densities of potentially suitable
maternity roost trees to capture the potential activity of bats emerging from roosts, as well as to increase
the likelihood of recording Northern Myotis. Fifteen bat ARUs were deployed throughout the investigation
area in 2021 (Figure 3-12). Acoustic surveys for bats began between 16 to 18 June and ended between 4
to 7 July. Seven (7) bat ARUs malfunctioned, four (4) of which collected no data (units Bat 2, Bat 6, Bat
11, and Bat 14; not displayed in Figure 3-12), while the other three (3; Bat 4, Bat 10, and Bat 13)
recorded for only 1 to 2 nights. A total of 168 detector nights of data were collected across the monitored
sites in 2021.

In 2022, 15 bat detectors were deployed to monitor bat activity between 9 to 14 June until 2 to 5 July, and
another eight (8) were deployed between 3 to 7 July. One (1) bat ARU from each survey round
malfunctioned and did not produce data (Bat 4 and Bat 26). All ARUs deployed in the first round recorded
until at least 2 July. Of the ARUs eployed in the second round, all but two (2) monitored bat activity until 2
to 8 August); two (2) bat ARUs stopped prematurely due to elevated activity resulting in the batteries
being drained prematurely. One (1) stopped recording on 14 July due to elevated activity of Silver-haired
and Hoary Bat, and the other stopped recording on 24 July due to elevated activity of Silver-haired Bat.
Eight (8) of the monitored sites in 2022 were previously monitored in 2021. In total, 506 detector nights
were obtained across 21 locations in 2022.

In 2023, 15 bat ARUs were deployed to monitor bat activity between 24 May and 29 May until they were
retrieved or ran out of batteries, which ranged from 17 June to 4 July. A total of 168 detector nights of
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data were collected across the monitored sites in 2021. Four (4) of the monitored sites in 2023 were
previously monitored in 2022, and one (1) was previously monitored in 2021 for a single night. In total,
516 detector nights were obtained across the 15 locations in 2023.

Historical weather data from the ECCC website were downloaded for 2021, 2022, and 2023 (ECCC
2024). Kirkland Lake has the nearest two ECCC weather stations (Kirkland Lake, Kirkland Lake CS) to
the Project Location, approximately 19 km to the west. Some precipitation data was missing from these
stations, so data from the station in Earlton, 50 km south of the Project, was also used. Weather data
were used to identify the number of survey days that may have been unsuitable for bat activity (i.e., when
there is significant rain; significant is Ó20 mm). The data from both stations were then combined and
averaged. In 2021, all ARUs but the three (3) that malfunctioned (Bat 4, Bat 10, Bat 13) monitored for 18
nights or more. Seven (7) sites were monitored on nine (9) nights with weather conditions that were
favourable to bat activity (i.e., having temperatures over 10 ºC, low winds, and no precipitation), and one
(1) was monitored on eight (8) favourable condition nights. In 2022, all sites but one (1; Bat 23) were
monitored for 19 nights or more. Thirteen sites were monitored on 10 or more nights with weather
conditions that were favourable to bat activity, and six (6) were monitored on 8 to 9 favourable condition
nights. In 2023, with the exception of the ARUs at Bat 23 and Bat 31, which respectively ran for 14 and 19
nights with favourable conditions, all ARUs were monitored on 20 or more nights with conditions
favourable to bat activity. Although some sites in 2021 and 2022 were monitored on fewer than 10
“favourable” condition nights, bats were still active on many less “favourable” nights (Appendix D).

3.6.4.2 HIBERNACULA HABITAT

Songmeter Mini Bat (Wildlife Acoustics Inc.) bat ARUs were deployed at candidate bat hibernacula to
assess the use of the sites by bats during fall swarming and spring emergence. In 2021, eight (8) bat
ARUs were deployed to monitor activity at 12 candidate mine hibernacula and recorded from 25 August
to 4 September to capture potential fall swarming activity (Table 3-2, Figure 3-11, and Figure 3-12). One
(1) of these malfunctioned (M11) and did not record any data. Access to many candidate features in 2021
was limited due to fencing surrounding the features and restricted access signs. However, WSP was
given access to the fenced mine locations in 2022, and bat detectors could be deployed directly adjacent
to candidate hibernacula entrances (Table D15 of Appendix D). Three (3) sites monitored in 2021 (M4,
M17, M21) were re-assessed as unsuitable in 2022 and not monitored acoustically.

In May 2022, 17 bat ARUs were deployed at 12 candidate mine and three (3) cliff hibernacula features to
capture potential spring emergence activity at the sites (Table 3-2, Figure 3-11, and Figure 3-12).
Additionally, one (1) ARU was also deployed at each of four (4) control sites (a total of four (4) ARUs)
used to help contextualize activity at potential hibernacula. Control sites were approximately 50 to 100m
from candidate hibernacula at areas of exposed rock that superficially resembled the candidate
hibernacula but did not contain crevices or openings that could be used as hibernacula (Figure 3-12).
Assessment of one (1) cliff site (Cliff 4) could not be completed due to safety and access restrictions
present at the time, so it did not receive an ARU. These ARUs monitored bat activity from 18 May to 12
June. Of the ARUs deployed in 2022, seven (7) were in locations monitored in 2021, and eight (8) were
deployed at new sites not previously monitored.

ARUs were redeployed in 2023 from 7 July to 6 September to capture potential swarming activity.
Candidate hibernacula surveys in 2023 aimed to obtain a more complete picture of seasonal activity
trends to allow detection of any seasonal changes in activity that may result from bats swarming at the
candidate hibernacula. To achieve this, bat acoustic monitoring at the candidate hibernacula ran from
early July to early September, and the recording schedule of ARUs was modified accordingly for longer-
term monitoring. Specifically, detectors were set to record every hour, from 30 minutes before sunset to
midnight, every other day. Nine (9) ARUs from 2022 were redeployed in 2023. The remaining six (6)
ARUs from 2022 could not be re-deployed in 2023 due to the sites being inaccessible in that year (cliff
sites and M15 required access by helicopter while M35 and M71 required access to private property no
longer granted in 2023). Two (2) additional sites identified as candidate in 2023, Mine Lookout and Dobie
Mine, were also monitored with ARUs during this period, along with an additional control site (Table 3-2;
(Table D15 of Appendix D).
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Although in-person surveys could not be conducted to confirm bat swarming activity at the entrances of
the candidate hibernacula due to safety concerns with conducting night surveys in remote areas, an
attempt was made to obtain video confirmation with a trail camera. A Browning Recon Force Elite HP5
trail camera was used due to its high trigger speed, long infrared range, and high-definition and high-
frame-rate videos. The camera was set to trigger mode with the following settings: video length = 10
seconds, video quality = ultra, photo delay = 1 minute, capture timer = 9PM to 12AM, trigger speed = fast,
HDR = yes, IR flash power = blur reduction. One (1) camera was deployed at the entrance of M1 during
the Fall 2023 monitoring period, as this site had a high candidacy of being a hibernaculum prior to camera
installment.

3.6.5 BAT DETECTOR ANALYSIS

3.6.5.1 MATERNITY ROOST HABITAT

All recordings were initially filtered using the Batch File Scrubber of the Sonobat Data Wizard
(version 4.4.1). The scrubber was set to remove files containing only tonal signals below 5 kHz and any
file where tonal signals resembled noise. Recordings were initially identified to species using Sonobat
version 4.4.1 (SonobatTM) automated processing software, running the classifier for the Northeast region
and the northeastern United States and southern Ontario subregions. Automated classification can
provide accurate classifications for clear recordings with a high signal-to-noise ratio, especially for regions
of low species diversity. Most field recordings, however, contain some level of noise which can limit the
accuracy of automated software and its ability to detect echolocation calls within recordings.

While automated classification provides an efficient classification of large numbers of echolocation
recordings, studies on the accuracy of automated classification caution on relying solely on this method
(Lemen et al. 2015; Rydell et al. 2017; Menon, Pereira and Aguiar 2018). Therefore, a subset of the
recordings was also classified manually. When the automated software cannot classify a recording to a
specific species due to poor recording quality or call feature overlap between multiple species, it classifies
the bat pass as either belonging to a High-frequency bat or a Low-frequency bat. The former emits calls
with a minimum frequency above 35 kHz, while the latter emits calls with a minimum frequency below
35 kHz. In Ontario, all bat SAR emit calls in the high-frequency range. Therefore, emphasis was placed
on high-frequency passes when selecting calls to classify manually. Specifically, bat maternity acoustic
surveys aimed to identify the presence and level of activity of all bat species with a focus on SAR species.
For these surveys, all bat passes auto-classified to the High-frequency group or to a specific species that
falls within this group were selected for manual classification. These recordings represented 1,772 of
8,756 bat passes (20.2 % of all recorded bat passes) in 2021, 5,675 of 51,063 passes (11.1% of passes)
in 2022, and 4,405 of 31,080 passes (14.2% of passes) in 2023. Additionally, given the relatively small
number of passes classified by the software as Big Brown Bat (60/8,756 in 2021, 491/51,063 in 2022, and
507/31,080 in 2023), a Low-frequency species, all passes auto-classified as Big Brown Bat were also
manually verified. For all manually vetted files, the auto-classification result was replaced by the manual
classification.

The automated classification used the ‘consensus classification’ decision method in Sonobat. Up to 32
calls within each recording were classified based on over 30 acoustic parameters. The software uses a
discriminant analysis to provide an accuracy probability for each classification, and only calls with a
probability greater than 90% were accepted. The manual classification was accomplished by comparing
qualitative and quantitative parameters of recorded bat calls to a library of known species parameters.
Parameters used for species identification included the: frequency of maximum energy, minimum
frequency, maximum frequency, call duration, the slope of the call, and other more qualitative parameters
such as the time-frequency shape of the call, the position of the knee, presence of inflections and terminal
curvatures. Less importance was placed on maximum frequency due to its susceptibility to atmospheric
attenuation. Calls that could not be classified into a single species were placed in a group named after the
two (2) or more species most likely to have produced the call.
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3.6.5.2 HIBERNACULA HABITAT

All methods for filtering and classifying recordings, including automated and manual species
classification, were identical to those from the Maternity Roost Habitat  Bat Detector Analysis above.
However, given that the objectives for the Hibernacula Surveys differed from those in the Maternity Roost
Habitat Surveys, an objective-specific approach was adopted for selecting calls for manual vetting.
Hibernacula Surveys aimed to identify the locations of potential bat hibernacula and, thus, the swarming
activity of SAR bats. Consequently, calls from these surveys selected for manual classification included
all those auto-classified as a SAR that is rare or unlikely to occur in the RIA. These included all passes
auto-classified as Northern Myotis, Eastern Small-Footed Myotis, and Tricolored Bat. Calls auto-classified
as Eastern Red Bat were also manually vetted as these can often be misclassified Little Brown Myotis
calls. These recordings represented 75 of 3,496 passes (2.1%) in 2021, 317 of 16,995 passes (1.9%) in
2022, and 507 of 6,693 passes (7.6%). Additionally, since the presence of SAR other than the Little
Brown Myotis potentially occurring in the RIA could not be confirmed from Maternity Roost Habitat
Surveys (i.e., Northern Myotis and possibly Tricolored Bat, but see comment on the validity of current
evidence supporting the extension of the Tricolored Bat range), all recordings auto-classified as Little
Brown Myotis or as an unknown high-frequency species were manually inspected for the presence of
Northern Myotis and Tricolored Bat. In the interest of time, these passes were only reclassified if they
could be confirmed to be Northern Myotis or Tricolored Bat. This was a reasonable strategy given that,
after manual vetting, only two (2) high-frequency passes in Summer 2021 and 18 passes in Summer
2022 were by Eastern Red Bat, so the likelihood that recordings auto-classified as Little Brown Myotis or
high-frequency were true SAR was very high. Manually vetted auto-classification results were replaced by
the manual classifications.

Several lines of evidence were used to assess the potential use of an area as a hibernaculum by SAR
bats:

ī Activity of hibernating bat species was predicted to be higher at potential hibernacula compared to
control sites.

ī In late summer / early fall, SAR bats in Ontario congregate at the entrances of hibernacula to mate. If
a bat detector is placed near a mating swarm, the activity of hibernating species (mostly SAR) at the
detector should be expected to be much higher than that of non-hibernating species, as the former
would be expected to pass near the detector much more frequently. Conversely, the activity of
hibernating species at detectors not located at a hibernaculum, including control sites, should be
expected to be lower than or equal to that of non-hibernating species. A general linear model was
used to compare the average activity (passes per hour) of high-frequency species (mostly hibernating
species) to that of low-frequency species (mostly non-hibernating species) at each site.

ī The longer monitoring period at candidate hibernacula in 2023, which ran from early July to early
September, allowed the detection of any relative peaks in bat activity during the pre-hibernation
period that could result from bat swarming activity. The activity of bats was plotted against night and
examined for either higher relative activity at candidate hibernacula during late summer / fall
compared to mid-summer and for any significant peaks in activity during the late summer / fall period
that may coincide with swarming behaviour by bats.

Although each of the patterns of activity described above may suggest the presence of a hibernaculum,
individually, they do not. For example, optimal foraging habitat or commuting behaviour may result in
activity peaks at a site. Although these hypotheses have not been empirically tested, when considered
together, they offer a means to identify sites that may merit further investigation.

3.7 WILDLIFE CAMERA TRAPS
In response to the public interest about potential Cougar presence in the region (Section 4.6) and the
potential impacts of disturbance on Cougar and their habitat, Agnico Eagle undertook a wildlife camera
monitoring program. In 2024, 11 of 13 planned non-baited wildlife camera traps were established across
the investigation area to document the presence and distribution of wildlife species, including Cougar,
across all seasons. Preliminary wildlife camera locations were selected based on the locations of
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incidental Cougar sightings that community members shared with Agnico Eagle. The final locations of the
cameras were modified in the field based on logistics and access.

Six (6) Reconyx HyperFire cameras were deployed by Agnico Eagle within the Preliminary Project
Boundary; the remaining five (5) cameras were deployed in the Large Mammal FIA. Cameras were
periodically refurbished with new batteries, and SD cards were exchanged to enable adequate power and
space to record additional data. Camera traps were active for a minimum of 38 days (WC1) and a
maximum of 238 days (WC7) for a total of 1,272 active days; start dates, end dates, and number of active
days are shown in Table 3-4. Note that data from one camera from the FIA has not been collected
(WC13). Camera locations are shown on Figure 3-14. Camera data provided to WSP was processed on
the Wildtrax platform. Image sets uploaded to Wildtrax are first auto-tagged with Artificial Intelligence (AI).
The auto-tagger is an AI tool built on multiple machine learning approaches, which uses a combination of
MegaDetector v5, MegaClassifier v0.1,1, and WildTrax AI. The AI auto detects NONE (i.e., false-fires),
humans, STAFF/SETUP, vehicles, and animals. Anything detected as an animal is when reviewed by a
biologist to confirm and provide a species ID. A senior biologist then verified all photos tagged as wildlife.
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Table 3-1: Summary Record of Surveys Completed by WSP

SITE
VISIT SURVEY TYPE DATE

1 Aerial Survey 18 March 2021

2

Amphibian Call Surveys and Nocturnal Owl Surveys

18-20 May 2021Migratory Bird Surveys

Turtle Basking Surveys

3

Breeding Bird Surveys 15-18 June 2021

Crepuscular Bird Surveys 14-15, 17 June 2021

Marsh Bird Surveys and Amphibian Call Surveys 14-15 June 2021

Bird and Bat Autonomous Recording Unit Deployment 16-18 June 2021

4

Breeding Bird Surveys 6-9 July 2021

Crepuscular Bird Surveys 5, 6, 9 July 2021

Marsh Bird Surveys and Amphibian Call Surveys 5, 6, 9 July 2021

Bird and Bat Autonomous Recording Unit Pick-up 4-7 July 2021

5

Ecological Land Classification (Community/Type) Surveys
25 August- 5 September

2021
Bat Maternity Roost Habitat Assessments

Bat Hibernacula Habitat Assessments

6

Migratory Bird Surveys, including Target Surveys for Waterfowl 17-22 May 2022

Nocturnal Owl surveys

19-21 May 2022Marsh Bird Surveys

Amphibian Call Surveys

Turtle Basking Surveys 18-20 May 2022

Bat Hibernacula Habitat Assessments 18-23 May 2022

Bird Autonomous Recording Unit Deployed 18-22 May2022

7

Breeding Bird Surveys 10-14 June 2022

Marsh Bird Surveys and Amphibian Call Surveys
9-13 June2022

Crepuscular Bird Surveys

Bird and Bat Autonomous Recording Unit Deployment 9-14 June 2022

8

Breeding Bird Surveys 4-7 July 2022

Marsh Bird Surveys and Amphibian Call Surveys 4-6 July 2022

Crepuscular Bird Surveys 3-6 July 2022

Bat Maternity Roost Autonomous Recording Unit Deployed 3-7 July 2022

Bird Autonomous Recording Unit Deployed 9-14 June 2022

9

Ecological Land Classification (Community/Type) Surveys 25-30 August 2022

Moose Aquatic Feeding Area Surveys

25-29 August 2022Eastern Whip-poor-will Habitat Surveys

Bird Autonomous Recording Unit Pick-up

Bat Maternity Roost Autonomous Recording Unit Pick-up 25-27 August 2022

10 Migratory Bird Surveys and Wetland Surveys 17-19 September 2022

11 Aerial Surveys 13-17 March 2023

12 Bat Maternity Roost Autonomous Recording Units Deployed 23-30 May 2023
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SITE
VISIT SURVEY TYPE DATE

Bird Autonomous Recording Units Deployed

Breeding Bird Surveys

Migratory Bird Surveys

Bat Maternity Roost Plot Surveys

13
Breeding Bird Surveys

12-17 June 2023
Bird Autonomous Recording Units Deployed

14

Bat Hibernacula Habitat Surveys

4-8 July 2023

Breeding Bird Surveys

Bat Maternity Roost Autonomous Recording Unit Retrieved

Bat Hibernacula Autonomous Recording Unit  Deployment

Bat Hibernacula Camera Trap Deployment

15

Migratory Bird Surveys

6-10 September 2023
Bird Autonomous Recording Units Refurbished1

Bat Hibernacula Camera Trap Retrieved

Bat Hibernacula Autonomous Recording Units Retrieved
1 Agnico Eagle personnel retrieved ARUs in December 2023
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Table 3-2: Candidate Bat Hibernacula Acoustic Surveys and Rationale by Year

1If the candidate hibernaculum or group of candidate hibernacula was monitored, the name of the ARU(s) is indicated and shaded grey.

Site

2021 2022 2023

Assessed Monitored
with ARU1 Rationale

Assessed
or Re-

assessed

Monitored
with ARU1 Rationale

Assessed
or Re-

assessed

Monitored
with ARU1 Rationale

M1 Yes M1 Inaccessible to
WSP

Yes M1-1 Gap in concrete No M1-1 Gap in concrete

M3 Yes M1_M3_M4
Inaccessible to
WSP Yes M3-1 Hole in concrete No M3-1 Hole in concrete

M4 Yes M1_M3_M4
Inaccessible to
WSP

Yes No
Cement foundation,
unsuitable

- No -

M5-M7 Yes M5_M6_M7 Old mine entrance Yes M5-M7-1 Potential openings No M5-M7-1 Potential openings

M9 Yes M9_M10
Inaccessible to
WSP Yes M9-1 Gap in concrete No M9-1 Gap in concrete

M10 Yes M9_M10
Inaccessible to
WSP Yes M10-1 Old mine entrance No M10-1 Old mine entrance

M11 Yes M11
malfunctioned

Inaccessible to
WSP

Yes M11-1 Concrete cap,
potential openings

No M11-1 Concrete cap,
potential openings

M15 No No - Yes M15-3 Rock wall cut No No Inaccessible to WSP

M17 Yes M17 Holes in ground Yes No
Site underwater,
unsuitable - No -

M18 No No - Yes M18-2 Access to shaft No M18-2 Access to shaft
M19 Yes M19 Rock crevices Yes M19-1 Large boulder pile No M19-1 Large boulder pile

M21 Yes M21 Inaccessible to
WSP

Yes No Collapsed stope,
unsuitable

- No -

M35 Yes No
Inaccessible to
WSP Yes M35-1 Cavity under rock No No Inaccessible to WSP

M70 No No - Yes M70-4,
M70-5

Several potential
features

No M70-4,
M70-5

Several potential
features

M71 No No - Yes M71-2,
M71-3

Gap in talus rock No No Inaccessible to WSP

Dobie
Mine No No - No No - Yes

Dobie Mine-
1 Cracks in rock

Mine
Lookout

No No - Yes No On private property Yes Mine
lookout

Old mine entrance

Cliff1 No No - Yes Cliff1 Boulder with crack No No Inaccessible to WSP
Cliff2 No No - Yes Cliff2 Gap in talus rock No No Inaccessible to WSP
Cliff5 No No - Yes Cliff5-4 Gap in talus rock No No Inaccessible to WSP
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Table 3-3: Amphibian Call Count Stations Surveyed by Month

STATION ID MAY JUNE JULY

2021

ACS1 X

ACS2 X

ACS3 X

ACS4 X

ACS5 X

ACS6 X X X

ACS7 X

ACS8 X

ACS9 X

ACS10 X

ACS11 X

ACS12 X X X

ACS13 X

ACS14 X

ACS15 X X X

ACS16 X

ACS17 X

ACS20 X

ACS21 X

ACS22 X X X

ACS23 X

ACS24 X X X

ACS25 X

ACS26 X

ACS27 X X X

ACS28 X X X

ACS29 X X X

ACS30 X

MBS12  - X X

MBS13  - X X

MBS15  - X X

MBS16  - X X

MBS18  - X X

MBS2  - X X



Upper Beaver Gold Project WSP
Project No.: OMEMA2008Z July 2025
Agnico Eagle Mines Ltd. Page 30

STATION ID MAY JUNE JULY

2022

UB-AM-02 X X X

UB-AM-05 X X X

UB-AM-07 X  - -

UB-AM-08 X X X

UB-AM-10 X X X

UB-AM-11 X X X

UB-AM-12 X X  -

UB-AM-13 X X X

UB-AM-14 X X X

Table 3-4 Wildlife Camera Trap Active Dates

GENERAL
AREA

CAMERA NO. OF
PARTITIONS

START DATE END DATE DAYS
ACTIVE

Large Mammal
FIA (Outside
Preliminary
Project
Boundary)

WC1 4 2024-05-07 2024-06-14 38

WC2 Unknown 2024-05-05 2024-06-25 51

WC3 Not installed

WC11 2 2024-01-25 2024-08-29 217

WC12 9 2024-01-25 2024-07-08 165

WC13 No data

Preliminary
Project
Boundary

WC4 Unknown 2024-03-29 2024-05-31 63

WC5 7 2024-02-20 2024-05-24 94

WC6 Not installed

WC7 10 2024-01-25 2024-09-19 238

WC8 9 2024-01-25 2024-08-28 216

WC9 11 2024-02-20 2024-06-11 112

WC10 8 2024-02-20 2024-05-08 78

All Cameras 1272
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Table 4-4: Bird Species Distribution across the Autonomous Recording Units (ARUs)

COMMON NAME

NUMBE
R OF

STATIO
NS 2021

% OF
STATIO
NS 2021

NUMBE
R OF

STATIO
NS 2022

% OF
STATIO
NS 2022

NUMBE
R OF

STATIO
NS 2023

% OF
STATIO
NS 2023

TOTAL
NUMBE

R OF
STATIO

NS

%
TOTAL
NUMBE

R OF
STATIO

NS

White-throated Sparrow 15 100% 10 100% 68 99% 93 99%

Red-eyed Vireo 15 100% 10 100% 60 87% 85 90%

Nashville Warbler 15 100% 10 100% 51 74% 76 81%

Magnolia Warbler 13 87% 9 90% 53 77% 75 80%

Northern Parula 8 53% 8 80% 47 68% 63 67%

Veery 10 67% 9 90% 42 61% 61 65%

Swainson's Thrush 12 80% 10 100% 38 55% 60 64%

American Redstart 8 53% 8 80% 42 61% 58 62%

Golden-crowned Kinglet 9 60% 8 80% 41 59% 58 62%

Ovenbird 7 47% 5 50% 46 67% 58 62%

Cedar Waxwing 6 40% 9 90% 40 58% 55 59%

Winter Wren 6 40% 9 90% 40 58% 55 59%

American Robin 9 60% 6 60% 37 54% 52 55%

Ruby-crowned Kinglet 3 20% 8 80% 38 55% 49 52%

Chestnut-sided Warbler 8 53% 5 50% 35 51% 48 51%

Black-and-white Warbler 10 67% 6 60% 31 45% 47 50%

Blackburnian Warbler 3 20% 3 30% 40 58% 46 49%

Tennessee Warbler 5 33% 10 100% 31 45% 46 49%

Common Yellowthroat 7 47% 10 100% 26 38% 43 46%

Hermit Thrush 6 40% 4 40% 33 48% 43 46%

Cape May Warbler 4 27% 9 90% 29 42% 42 45%

Yellow-rumped Warbler 4 27% 8 80% 29 42% 41 44%

Bay-breasted Warbler 4 27% 6 60% 29 42% 39 41%

Black-throated Blue
Warbler 9 60% 3 30% 24 35% 36 38%

Swamp Sparrow 3 20% 10 100% 23 33% 36 38%

Alder Flycatcher 6 40% 9 90% 20 29% 35 37%

Mourning Warbler 9 60% 3 30% 23 33% 35 37%

Yellow-bellied Sapsucker 1 7% 8 80% 25 36% 34 36%

Blue Jay 1 7% 6 60% 26 38% 33 35%

Common Nighthawk 8 53% 10 100% 15 22% 33 35%

American Crow 1 7% 6 60% 25 36% 32 34%

White-winged Crossbill 4 27% 1 10% 25 36% 30 32%

Canada Warbler 6 40% 6 60% 13 19% 25 27%

Red-winged Blackbird 1 7% 6 60% 18 26% 25 27%
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Appendix A5
Invertebrates







Appendix B
Site Photos



















Appendix C
Eastern Whip-poor-will Habitat
Suitability Index













Appendix D
Supplemental Bat Results





























































































































































































Appendix E
Significant Wildlife Habitat
Screening



















































Appendix F
Agnico Eagle Wildlife Log
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