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Disclaimer & Limitations of the Report

The information presented in this document was compiled and interpreted exclusively for the purposes
permitting requirements for the Resolute Bay community harbour. Dynamic Ocean Consulting Ltd.
(Dynamic Ocean) in collaboration with Worley Canada Services Ltd. (operating as Worley Consulting)
provided this report for the Government of Nunavut — Community and Government Services / Economic
Development and Transportation (GN-CGS/EDT) solely for the purpose noted above.

Dynamic Ocean and Worley Consulting has exercised reasonable skill, care, and diligence to assess the
information acquired during the preparation of this report but makes no guarantees or warranties as to
the accuracy or completeness of this information when used outside of the context of its intended
purpose. While every effort has been made to ensure the accuracy and reliability of the information
contained in this report, conditions are subject to change over time. The findings and conclusions
presented herein are based on the best available data and professional judgment at the time of
preparation. Dynamic Ocean and Worley Consulting have adhered to relevant professional standards,
guidelines, and best practices in preparing this report, including those set forth by appropriate regulatory
bodies or professional associations, and relevant provincial and federal regulations.

Dynamic Ocean and Worley Consulting do not accept any responsibility for the use of this report for any
purpose by any other party than the GN-CGS/EDT (and specific to the Resolute Bay community harbour)
and does not accept responsibility to any third party for the use in whole or in part of the contents of
this report. Any alternative use, including that by a third party, or any reliance on, or decisions based on
this document, is the responsibility of the alternative user or third party.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form
or by any means, electronic, mechanical, photocopying, recording, or otherwise, without the prior
permission of Dynamic Ocean and Worley Consulting.

Any questions concerning the information or its interpretation should be directed to Victoria Burdett-
Coutts (Dynamic Ocean) or Chris Meisl (Worley Consulting).
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DFO Fisheries and Oceans Canada
DFO-SCH DFO Small Craft Harbour

DHC Disturbed Human-Caused
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Dynamic Ocean

Dynamic Ocean Consulting Ltd.
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Executive Summary

Worley Canada Services Ltd., operating as Worley Consulting, has been retained to support the detailed
design of a community harbour in Resolute Bay, Nunavut. The Project is being managed by the GN,
where GN-Community and Government Services (CGS) is the proponent during the construction stage,
and ownership will transfer to GN — Economic Development and Transportation (EDT) during the
operations stage. The two GN departments are working collaboratively on the Project and are
collectively referred to as GN-CGS/EDT as the proponent for the permitting of the Resolute Bay
community harbour. Effective 1 April 2025, GN-CGS and GN-EDT, will be merged and referred to as the
Departments of Transportation and Infrastructure (GN-TIN) (GN, 2024b).

The community harbour is part of the Inuit Impact and Benefit Agreement (lIBA) negotiated for the
Tallurutiup Imanga (Lancaster Sound) National Marine Conservation Area (NMCA) (see Section 3.2.1).
Dynamic Ocean Consulting Ltd. (Dynamic Ocean) is supporting Worley Consulting on the permitting
requirements for the Project. This Environmental and Socio-Economic Baseline (ESEB) Report, conducted
to support the detailed design and permitting phase for the Resolute Bay community harbour, builds
upon the ESES produced by Worley Consulting in January 2020, where Worley Consulting was engaged
by DFO-SCH to conduct a feasibility study (Advisian, 2020b).

Resolute Bay is located on the south shore of Cornwallis Island in Parry Channel. It is within the
Qikigtaaluk Region and the North Baffin Regional Land Use Plan (NBRLUP) Region(Nunavut Planning
Commission (NPC, 2000)). The environmental baseline studies included both the terrestrial and marine
footprints for a quarry, haul road and community harbour. Each Study Area is defined to include the
footprint and a 100 m buffered area to include possible residual effects during construction, as defined
in Section 1.3. The socio-economic baseline study incorporated information on the community from the
Hamlet of Resolute Bay, the Resolute Bay Hunters and Trappers Association (HTA), and other Resolute
Bay community leaders. The Socio-Economic Study Area included an area within the municipal borders
of Resolute Bay and the marine environment where socio-economic effects of the proposed
development are likely to occur. Two Archaeological Impact Assessments (AlAs) (AECOM, 2024; Lifeways
of Canada Limited, 2019) have been conducted under Class 2 Archaeologist Permits (2019-53A; 2024-
59A) in support of the Project, in 2019 and 2024. If the southern quarry is used, archaeological buffers
may need to be implemented, which would require further engagement with the GN-Culture and
Heritage Department (C&H). However, no other archaeological sites were recorded within the Project
Study Area.

The ESEB Report was undertaken using both desktop review and field survey means to understand the
environmental and socio-economic conditions in Resolute Bay. Inuit Qaujimajatugangit (IQ) was used
through desktop review and project specific workshops with the HTA board members and local
knowledge holders to identify existing conditions of important environmental and socio-economic
resources in and around Resolute Bay. Additionally, early engagement with the community allowed for a
collaborative approach between the field team and community members during the field surveys with
access to local resources for personnel and equipment, including boats. Integrating Inuit and scientific
knowledge advances the understanding of the biological and socio-economic conditions providing a
baseline that is not only scientifically sound but also connected to local values, needs, and priorities.
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The environmental scope considered terrestrial vegetation, terrestrial wildlife, marine and migratory
birds, fish and fish habitat, and marine mammals. These organism groups are important both
ecologically and culturally in Nunavut. The habitat values within the Project Study Area were generally
low in the terrestrial portions and low to moderate in the marine portions (Community Harbour Study
Area), as the areas were dominated by human development and settlement. Details on the specific
groups are provided in the relevant sections of this ESEB report. Several Species at Risk (SAR) organisms
do have the potential to be present in several study areas, but the Project footprint(s) and study areas
do not provide critical habitat requirements for these species. Table 3-2 identifies potential SAR species
and the likelihood of their presence in the relevant study areas.

Engagement with the community—including the Hamlet, the HTA, the Guardians, and residents—on the
Project’s design and construction planning has shown strong support for the Project and its benefits.
Hunters do not anticipate significant impacts on wildlife or their ability to continue subsistence activities
during construction. The community is eager for the long-awaited harbour, which will provide safer
access and improved shelter for boats. Consultation remains ongoing throughout the design and
permitting phase to address potential impacts and ensure that any risks to the community or harvesting
rights are mitigated.
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1 Introduction

This document is the Environmental and Socio-Economic Baseline (ESEB) Report conducted to support
the permitting and detailed design of the Resolute Bay community harbour Project (the Project).

The Tallurutiup Imanga National Marine Conservation Area (TI NMCA) is an important designated area
located in the Canadian Arctic, specifically in Lancaster Sound (Tallurutiup Imanga) and its adjacent
waterways. This conservation area was established to protect and preserve the unique and ecologically
important marine environment for Inuit and all Canadians. Establishment of protected areas within
Canada’s High Arctic basin, such as the TI NMCA, is a requirement of the Inuit Impact and Benefit
Agreement (IIBA). A Memorandum of Understanding (MOU) between the Qikigtani Inuit Association
(QlA), the Government of Nunavut (GN), and the Government of Canada has resulted from the creation
of the TI NMCA and was signed in the summer of 2021. The purpose of this agreement is to recognize
that marine infrastructure is connected to community wellbeing as well as economic and social
development, and to address the marine infrastructure deficit in several communities, including Grise
Fiord and Resolute Bay. A portion of the waterfront within the several communities (such as Resolute
Bay) that are within the TI NMCA is excluded through Article 4 of the IIBA (lIBA, 2019) to allow for the
development of marine infrastructure. This will be accomplished with funding from the Government of
Canada for a community harbour in both Resolute Bay and Grise Fiord.

The Project is being managed by the GN, where GN-Community and Government Services (GN-CGS) is
the proponent during the construction stage, and ownership will transfer to GN-Economic Development
and Transportation (GN-EDT) during the operations stage. The two GN departments are working
collaboratively on the Project and are collectively referred to as GN-CGS/EDT as the proponent for the
permitting of the Resolute Bay community harbour. Effective 1 April 2025, GN-CGS and GN-EDT, will be
merged and referred to as the GN-Departments of Transportation and Infrastructure (GN-TIN) (GN,
2024b).

Worley Canada Services Ltd., operating as Worley Consulting, has been retained by the GN-CGS/EDT to
support the detailed design of a community harbour facility in Resolute Bay, Nunavut (Figure 1-1).
Dynamic Ocean Consulting Ltd. (Dynamic Ocean) is supporting Worley Consulting on the permitting
requirements for the Project. The Resolute Bay community harbour was a component of an earlier
feasibility study, completed by Fisheries and Oceans Canada — Small Craft Harbour (DFO-SCH) in 2019.

1.1 Project Overview

The Project will improve safety and access to water, functionality of boating activities, and reduce the
congestion and environmental risks associated with the current use of the community harbour (see
Section 1.3 of the Resolute Bay Project Specific Information Requirements [PSIR] Report for existing
infrastructure (Dynamic Ocean & Worley Consulting, 2025a)).

The permanent components of the Project include the construction of:

e A new breakwater (to create a protected harbour).

e Boat launch ramp.

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 1
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e Small craft floating docks to support mooring of small craft vessels.
e lLaydown area.

e Harbour lighting.

Dredging is required on the leeward side of the breakwater to form a berth pocket and approach
channel allowing larger boats to access (see Section 2.1.2.2 of the Project Specific Information
Requirements [PSIR] Report (Dynamic Ocean & Worley Consulting, 2025b)).

A General Arrangement of the community harbour is provided in Drawing 1-1. The final arrangement of
the community harbour may change through the design development phase of the Project as GN-
CGS/EDT plans to continue consulting with the community to refine the Project design; however, any
design modifications that do occur, are not expected to change the predicted environmental effects
discussed in the PSIR Report (Dynamic Ocean & Worley Consulting, 2025b). Temporary components to
support construction include a quarry and haul road, with the quarry required to supply rock for
construction, and a haul road to transport rock from the quarry to the community harbour. Project
components are further described in Section 1.3.

Construction is anticipated to require four years and is planned to occur from the open-water seasons of
2026 through to 2029.

During construction, the Project will use the existing scheduled sealift deliveries and scheduled flights,
with the potential for use of chartered flights when additional cargo or construction crew capacity is
required. Potable water, sanitary and solid waste disposal are anticipated to be provided via existing
facilities. Fuel supply may use existing facilities, if there is sufficient capacity and quantity. If the existing
facilities are not adequate, the contractor will be required to install temporary fuel storage facilities
and/or arrange additional fuel shipments. Construction crew accommodations will be provided by a
construction camp to be established by the construction contractor.

1.2 Project Location

The Project is located at Resolute Bay, a Hamlet on the southern shore of Cornwallis Islands in Parry
Channel (74° 41.472'N, 94° 51.549'W; Figure 1-1). The community is located in the Qikiqtaaluk Region,
and conforms with the North Baffin Regional Land Use Plan (NBRLUP) (Nunavut Planning Commission
(NPC, 2000)). While Resolute Bay is within the NBRLUP, the Recommended Nunavut Wide Land Use Plan
(RNLUP) (NPC, 2023b) will replace the NBRLUP once it is approved.

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 2
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13 Project Components

The Project components include temporary and permanent components, which are marine and
terrestrial. Temporary components are terrestrial and include a quarry and haul road; the quarry to
supply rock for construction, and a haul road to transport rock from the quarry to the community
harbour. The permanent component is the community harbour, and is primarily marine with small
portions that are terrestrial (Figure 1-1 (community harbour location and components); Figure 1-2 of the
PSIR Report (community harbour location) (Dynamic Ocean & Worley Consulting, 2025a); Drawing 1-1
(General Arrangement of community harbour)). Potential requirements for a contractor laydown area
are discussed in Section 2.1.1.2 of the PSIR Report (Dynamic Ocean & Worley Consulting, 2025b).

The selected locations to be used for the Project components are discussed in this section. Site selection
is determined by a variety of variables including harbour usage, environmental, regulatory, socio-
economic, constructability, geological and engineering characteristics, cost, and future maintenance
requirements.

1.3.1 Community Harbour

Three options were considered for Resolute Bay, which had been conceptualized in collaboration with
DFO-SCH in the early feasibility study in 2019. These generalized arrangements form the basis of this
study and were developed based on the local knowledge and feedback received during community
consultations in the feasibility (2018) and detailed design (2024) phases. Options 1 and 2 are adjacent to
each other on the northeastern side of Resolute Bay, while Option 3 was located on southwestern side
of Resolute Bay. Option 2 was selected as the preferred option, since it was provides good protection for
small craft vessel, located further from the sewage outfall then Option1 (see Drawing 1-1; Figure 1-2 of
the PSIR Report (Dynamic Ocean & Worley Consulting, 2025b)), less dredging, less ongoing maintenance
dredging requirements, and better constructability. Option 2 was also the preferred choice through
community consultation.

1.3.2 Quarry

Two quarry locations (northern quarry, southern quarry) are under consideration, which are
approximately 2.5 km and 4 km southwest of the community harbour (see Photo 1-2 in the PSIR Report
(Dynamic Ocean & Worley Consulting, 2025b). Both quarries were assessed at this current phase to
confirm all environmental and socio-economic (inclusive of archaeological) concerns were addressed.
Only one quarry is required to support construction, and a final decision will be made based on rock
quality. If rock quality is suitable, the northern quarry is the preferred location due to its proximity to
the community harbour. The northern quarry is a further distance from the water and recreational
areas, and would not require archaeological consideration (see Sections 5.4.1, and 7.1.3.6 of the PSIR
Report (Dynamic Ocean & Worley Consulting, 2025b).

1.3.3 Haul Road

An existing road can be used to access both quarry locations. The entire length of the road/track is
constructed out of beach gravels/frost shattered bedrock and is likely in-situ material which has been

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 4
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graded or constructed using locally available gravel. The road runs parallel to the shoreline along a
recent beach terrace (Figure 1-1). Upgrades to the exiting haul road are expected to be required.
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14 Study Area & Marine Corridor

The Study Areas were developed for the Project components and was determined based on potential
temporary and permanent footprints, and alignment with existing quarry, road, and shoreline access
infrastructure (Figure 1-1).

Environmental (Physical, Biological) Study Area for the haul road, quarry and community harbour are
considered the footprint plus a 100 m buffer. This is to account for potential environmental effects
during construction and to be inclusive of any archaeological buffers that may have been required.
When the haul road and quarry are collectively discussed, it will be referred to as the HRQ Study Area,
and when all Environmental Study Areas are collectively discussed, they will be referred to as the Project
Study Area.

The Socio-Economic Study Area is inclusive of the municipal boundary of Resolute Bay and the marine
environment where socio-economic effects due to the community harbour have the potential to occur
(see Figure 1-1).

For many of the marine organisms discussed, they are mobile with migratory routes or ranges that
extend beyond the Community Harbour Study Area. This is particularly true of marine mammals who
will be discussed in the broader context of the water bodies pertinent to their migratory routes relevant
to potential access to Resolute Bay. Hereafter called Marine Corridors, this is considered inclusive of
Baffin Bay, Lancaster Sound, Barrow Strait, Parry Channel. McDougall Sound, and Nares Strait (see
Figure 1-2, Section 4.3).

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 7
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15 Scope of Study and Objectives

The objective of the ESEB Report is to summarize the environmental (physical, biological) and socio-
economic environment conducted to inform the detailed design phase of the Project. Information was
synthesized from a combination of desktop review, field programs, and Inuit Qaujimajatuqgangit (1Q).
Desktop review and field program methodologies are provided in their respective sections throughout
this report. Methodology for the IQ program is provided in Section 2.3. 1Q has been incorporated into
the desktop review and discussion sections of each discipline.

The Scope of Work (SoW) to support the ESEB Report is summarized below, with a more detailed
description provided in Table 1-1:

e |nuit Qaujimajatugangit.

e Species at Risk and Designated Areas.

e Aquatic Fish Habitats.

e Marine Water and Sediment Quality.

e Terrestrial Vegetation (Including Rare Plants).

e Marine Mammals.

e Marine Fish (including Marine Invertebrates) and Fish Habitat.

e Freshwater Fish and Fish Habitat

e Terrestrial Wildlife.

e Migratory and Marine Birds.

e Socio-Economic Environment.

e Archaeological and Cultural Historic Site Assessment.

Program objectives for the different disciplines are detailed in Table 1-1.

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4
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Table 1-1: Project Environmental and Socio-Economic Survey Program Objectives

Program Objectives

Approach

Dynamic Ocean
Consulting Ltd.

Report Section

Project

Document historical and current land use in the
Project Study Area including fishing, hunting,
trapping, plant harvesting, and any other
traditional or cultural uses as identified by local
Inuit land users.

Document local Inuit knowledge of fish, marine
and land mammals, migratory and marine birds.
Document marine access requirements for users
during the open-water and iced-in season

(i.e., snowmobile).

Obtain input and feedback to harbour design such
as wind direction and strength, currents, seasonal
changes to ice, water and ice access, current
boating practices, traffic, and community needs.

Desktop review, IQ workshops, and interviews
with Inuit knowledge holders.

Section 2, IQ was incorporated
within each discipline chapter.
A discussion on local land and
resource use can be found in
Section 11.2.6.

Archaeological and
Cultural Historic Site
Assessment

Project

Archaeological and Cultural Historic Site
Assessment.
Assessment to encompass Project Study Area.

On site assessment by a professional
archaeologist recognized by the GN-Culture &
Heritage (GN-C&H) occurred in the feasibility
(2019) and detailed design (2024) phases.
Services provided by AECOM accompanied the
Worley Consulting terrestrial team to assess the
Project Study Area.

The Archaeological Impact Assessment (AlA) was
permitted as detailed in

Table 1-6 and will be submitted to the GN-C&H.

N/A

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4
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Category

Nunavut

Relevant Study

Area

Program Objectives

Approach

Dynamic Ocean
Consulting Ltd.

Report Section

Species at Risk and
Designated Habitats

Project

Species at Risk Assessment to determine the
potential for SAR to be present in the vicinity of
the Project Study Area.

Desktop review and field program to determine
presence potential.

Review of designations through international,
federal, and territorial (when available) processes.
Identification of marine and terrestrial designated
habitats were investigated, with documentation
of proximity to the Resolute Bay community.

Section 3.1

Aquatic Habitats

Project

Understanding of the benthic landscape,
waterbodies, and water circulation patterns.

Desktop review of freshwater and marine benthic
habitat, vegetation, and water bodies of
importance to the Project.

Water circular patterns collected through drogue
field program to inform coastal processes.

Section 4

Marine Water and
Sediment Quality

Community
Harbour

Understanding of water quality parameters and
the impact of tidal fluctuation.

Desktop study to describe marine water and
sediment quality characteristics of the Community
Harbour Study Area.

Section 5.1

Water quality analysis through physicochemical
(YSI) and laboratory analysis (Canadian Council of
Ministers of the Environment (CCME) guidelines
(CCME, 1999)).

Sections 7.1.4.2,7.4.4.2

Marine Fish
(including Marine
Invertebrates) and
Fish Habitat

Community
Harbour

Assessment of existing conditions and potential
effects on fish and fish habitat.

Determination of species important for harvesting
by Inuit, and whether harvesting practices occur
within the Community Harbour Study Area.

Determination of buffer zones for the Project
Study Area based on determination of the extent
of potential impacts during construction (e.g.
turbidity).

Sections 1.1, 1.4

Identification of focal fish species to be considered
representative of fish habitat utilization in the
Community Harbour Study Area.

Section 6.1

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4
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Relevant Study

Category Area

Program Objectives Approach Report Section

e Selection of focal fish species driven by 1Q and
further supported through desktop and a field
program.

e Development of a habitat map of the Community | Section 7, Figure 2-1, Figure 7-9
Harbour Study Area, informed through field data
(intertidal, subtidal surveys) and IQ.

e Determination of habitat utilization (e.g. Sections 6, 7
spawning, nursery, rearing, feeding, migration) by
focal fish species.

e Accomplished through:

o Desktop study, IQ, field programs, and
laboratory data to identify focal fish species.

o Collection of amphipods was planned but
none were found during the field program in
the intertidal area.

o Collection of fish (sculpin, Arctic cod, Arctic
char) was planned to support a dietary study,
however there was limited local support
available during the field program. Collection
of sculpins will be attempted during the spring
2025 geotechnical program.

o Performance of a plankton survey, dietary
analysis on a fish species occupying the
Community Harbour Study Area (Arctic cod).

Marine Mammals Community e Assessment of existing conditions and potential e Desktop study, IQ and incidental observations Sections 6.1, 6.4
Harbour effects on marine mammals. during the field program to identify focal marine
mammal species.

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 12



= Wo

Category

rley

DELIVERING SUSTAINABLE CHANGE

9 00 D¢

Nunavut

Relevant Study
Area

Program Objectives

Approach

o

Dynamic Ocean
Consulting Ltd.

Report Section

Determination of species important for harvesting
by Inuit, and whether harvesting practices occur
within the Community Harbour Study Area.

Desktop and IQ for confirming presence of marine
mammals in vicinity of proposed community
harbour or that are important for subsistence
purposes.

Fresh Water Fish and

Haul Road and

Assessment of existing conditions and potential

Discussion through 1Q, desktop study and

Sections 4.4,7.1.5,7.4.5,7.5.3

Study Area.

Fish Habitat Quarry (only if fish effects on fish and fish habitat. incidental observations during the field program
bearing water to determine if there are freshwater water
courses) courses in proximity to Project Study Area, and if
they are fish bearing.
Terrestrial HRQ, Community Terrestrial vegetation assessment including Desktop review, 1Q, and a field program (2019 Sections 3.1, 8
Vegetation Harbour identification of SAR and rare plants in the Project only) to determine terrestrial plant species, plant

communities, and SAR that occur within the
Project Study Area.

Terrestrial Wildlife

HRQ, Community
Harbour

Assessment of existing conditions and potential
effects on terrestrial wildlife.

Determination of species important for harvesting
by Inuit, and whether harvesting practices occur
within the HRQ Study Area.

Desktop review, IQ, and a field program (2019
only) to determine presence of terrestrial wildlife
(including SAR) and habitat utilization within the
HRQ Study Area.

Sections 3.1, 9

Migratory and
Marine Birds

Project

Assessment of existing conditions and potential
effects on migratory and marine birds.
Determination of species important for harvesting
by Inuit, and whether harvesting practices occur
within the Project Study Area.

Desktop review, 1Q, and a field program (2019
only) to determine presence of migratory and
marine birds (including SAR) and habitat
utilization within the HRQ Study Area.

Sections 3.1, 10

Socio-Economic

Project, Socio-
Economic

Characterization of the socio-economic conditions

of the community including:

o Population, education and labour force
activity.

Desktop review including Statistics Canada census
data and GN community data and infrastructure
planning.

Section 11

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4
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Relevant Study

Category Area Program Objectives Approach Report Section
o Infrastructure and services: health services, e Community consultations and interviews with key
education, emergency services, utilities, and community members, service providers, and
infrastructure. Hamlet administration.

o Resource use in the area, including
subsistence harvesting, tourism, and any
trapping and guiding operations.

o Traffic patterns; community health and
wellness; and other valued socioeconomic
components as determined through
community consultation.

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 14
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1.5.1 Desktop Resources

The desktop review of scientific, government, natural history, and 1Q sources focused on species of
management importance in Nunavut either through their role in the ecosystem, conservation
status, importance for subsistence or commercial fisheries, and based on their potential to occur in
the Project Study Area. Species were further assessed for being designated through territorial,
federal (e.g., SAR Registry) (Government of Canada, 2024f) and international databases
(International Union for the Conservation of Nature [IUCN] registry) (IUCN, 2024). From this, a focal
species list was developed for terrestrial wildlife, fish, marine mammals, and migratory birds based
on presence within the Marine Corridors (Figure 1-2).

Desktop resources that were particularly helpful in providing regional context for the ESEB Report
are summarized in Table 1-2.

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 15
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Table 1-2: Desktop Resources Used to Support the Environmental Existing Conditions Report

S

Dynamic Ocean
Consulting Ltd.

Source Description Reference Environmental | Socioeconomic [0}
Social Media Posts Information posted on social media sites such as Facebook and SIKU. Various online groups such v v -
as Resolute Bay Sell/Swap,
New and This and Tat;
Resolute Bay, Inuit Hunting
Stories of the day, posts on
the SIKU app. etc.
Google Earth Imagery Evaluated prior to field programs to identify freshwater sources and Google Earth (2022) v - -
inform potential site selection for quarries.
Online Databases Various online databases were reviewed to provide information, some CESCC (2022); Government v - -
examples are below: of Canada (2024f);
e Committee on the Status of Endangered Wildlife in Canada Canadian Endangered
(COSEWIC) registry. Species Conservation
e |UCN Red List of Threatened Species registry. Council,IUCN (2024)
e Species at Risk Public registry.
Nunavut Coastal Resources Inventory | Nunavut Coastal Resource Inventory studies were launched in 2007 by the | GN (2012a) v v -
(NCRI) for Resolute Bay Government of Nunavut -Department of Environment (GN-DoE) and serve
as an important community-based management tool. Currently, these
have been developed for 24 of the 27 Nunavut communities (GN, 2020a).
North Baffin Land Use Plan The NBRLUP was approved and implemented by the NPC in 2000, as a NPC (2000) v v v
document to lay out land use planning for the North Baffin region of the
NSA, which contains Resolute Bay. The document contains high level
information to ecological and environmental resources important to Inuit
subsistence and culture.
Recommended Nunavut Land Use The RNLUP was developed in 2023 by the NPC as an updated plan for the | NPC (2023b, 2023c) v v v
Plan Nunavut Settlement Area (NSA). This document is intended to be a
Nunavut-wide update to previous land use plans such as the NBRLUP once
REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 16
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Source

Reference

S

Dynamic Ocean
Consulting Ltd.

Environmental | Socioeconomic

Description

approved. The document contains high level information to ecological and
environmental resources important to Inuit sustenance and culture.
The NPC’s Public Hearings Report on Provides a summary of feedback on the 2021 Draft Nunavut Land Use NPC (2023a) - v v
the 2021 Draft Nunavut Land Use Plan, highlighting key concerns and recommendations from public
Plan hearings.
Nunavut Wildlife Harvest Study Described in Part 4 of the Nunavut Agreement. The NWHS was mandated | Priest and Usher (2004) v v v
(NWHS) by the Nunavut Lands Claim Agreement (NLCA) and carried out under the | and summarized in Section
direction of the Nunavut Wildlife Management Board (NWMB). Harvest 6.2 (Table 6-2).
data were collected monthly from Inuit hunters for a total of five years
covering the harvest months from June 1996 to May 2001. The purpose of
the NWHS was to determine current harvesting levels and patterns of
Inuit use of wildlife resources.
Arctic Corridors and Northern Provides Inuit Knowledge and local perspectives on marine transportation | Carter et al. (2019) - v v
Voices: governing marine impacts in Resolute Bay.
transportation in the Canadian Artic
(Resolute, Nunavut, community
report
Qikigtaaluk Inuit Qaujimajatugangit Presents Inuit Knowledge (1Q) on the Baffin Bay and Davis Strait marine QIA (2018b) - v v
and Inuit Qaujimajangit environment, highlighting IQ of marine species, seasonal patterns,
Iliggusingitigut for the Baffin Bay and | ecological changes and marine management.
Davis Strait Marine Environment
Inuit Bowhead Knowledge Study Described in Part 5 of the Nunavut Agreement. As mandated by the NWMB (2000) v - -
(IBKS) Nunavut Land Claims Agreement of 1993, Inuit knowledge of bowhead
whales in Nunavut, Canada was collected by means of 257 individual
interviews with 252 Inuit hunters and elders in 18 communities during
1995 and 1996. During 1996 and 1997, follow-up workshops were held in
eight of these communities where bowheads appear to be most
numerous and seasonally predictable in their occurrence.
REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 17
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S

Dynamic Ocean
Consulting Ltd.

Source Description Reference Environmental | Socioeconomic

Integrated Community Sustainability | Integrated Community Sustainability Plans are infrastructure profiles that | GN — ICSP Toolkit website v - -
Plan (ICSP) detail the current infrastructure situation in each community in Nunavut GN (2024a)

and identify future infrastructure needs and goals. They provide a

breakdown of all community infrastructure assets and allow for future

infrastructure planning based on the goals for each community.
Community Based Wildlife The intention of which is to address concerns affecting wildlife NWMB (2022) v - -
Monitoring Network management, conservation, and Inuit harvesting rights and to obtain IQ in

a format that can be integrated with western science modelling.
Tallurutiup Tariunga Inulik: Inuit Summary of Inuit participation in shaping the future of Lancaster Sound QIA (2012). - v v
Participation in Determining the through traditional knowledge and policy discussions.
Future of Lancaster Sound
Inuit Heritage Trust (IHT): Place Documents Inuit place names, their environmental and landscape IHT (2007). - v v
Names Program features and cultural significance.
North Atlantic Marine Mammal The NAMMCO is an international regional body for cooperation on NAMMCO (2022) v - -
Commission (NAMMCO) conservation, management and study of cetaceans (whales, dolphins, and

porpoises) and pinnipeds (seals and walrus) in the North Atlantic. The

aims of the NAMMCO are to strengthen and progress the conservation

and management measures for marine mammals.
Government Publications Various government publications on fisheries management and scientific DFO (2019a, 2019c¢) v - -

research from DFO including:

e Canadian Science Advisory Secretariat ([CSAS], reports, research

documents, proceedings).

e Integrated Fisheries Management Plans (IFMP).
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1.5.2 Field Program and Permitting

Field programs were performed during the feasibility (2019) and detailed design (2024) phases of the
Project during the open-water seasons. Based on the nature of the Field Programs, different
components of the Project Study Area were targeted. Terrestrial wildlife, migratory and marine bird, and
wildlife surveys were not completed in 2024, as it was determined the 2019 field program was sufficient
to address existing conditions for those areas. Field Programs undertaken to support the detailed design
(geotechnical, geophysical), environmental (fish and fish habitat) and socio-economic (archaeological)
are outlined in Table 1-3. Weather conditions and tides during the Field Programs are provided Table 1-4
and Table 1-5. Permits obtained to support the Field Programs are detailed in Table 1-6.

Table 1-3: Summary of the Environmental and Socio-Economic Baseline Discipline, Survey Types,
Study Area Focus, and Date

Survey Type Study Area Year 2019 Year 2024

Environmental (Physical, Biological)
Marine Intertidal (quadrat) | Community Harbour 19-Aug 28-Aug
Intertidal (drone) - 24-Aug
Subtidal (ROV) 18 to 19-Aug 27 to 29-Aug
Water Quality 18-Aug -
Plankton - 29-Aug
Drogue - 28-Aug
Terrestrial Vegetation HRQ, Community Harbour 17 to 19-Aug -
Birds Project 17 to 19-Aug -
Wwildlife HRQ, Community Harbour 17 to 19-Aug -
Socio-Economic
Archaeological | Archaeological Project (excluding subtidal 17 to 19-Aug 23 to 25-Aug &
areas of community 01-Sept
harbour)
Detailed Design
Geological Geological HRQ 17 to 19-Aug 23 to 25-Aug &
01-Sept
Geophysical Geophysical Community Harbour 17 to 19-Aug 27 to 29-Aug
(including
bathymetric)
Topographic Topographic Project 17 to 19-Aug 23 t0 25-Aug &
01-Sept

ROV = remotely operated vehicle, HRQ = Haul Road Quarry
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Table 1-4: Survey Dates, Weather, and Tides for the Field Program (2024)

Tide Information

( :Dynamic Ocean
Consulting Ltd.

Conditions/Parameters

24-Aug-24 27-Aug-24 28-Aug-24 29-Aug-24
Time Height (m) Time Height (m) Time Height (m) Time Height (m)
03:20 1.85 06:15 1.4 02:34 0.9 05:03 0.9
09:43 0.37 12:58 0.6 07:31 1.1 09:22 1.0
15:51 1.64 20:15 1.5 14:15 0.6 15:43 0.6
21:44 0.49 - - 21:53 1.5 23:20 15

Community Harbour Study Area:

Minimum:

Maximum:

0.4m
20.6 m

Chart Datum Depth Surveyed (m)

24-Aug-24 27-Aug-24 28-Aug-24 29-Aug-24
Cloud Cover | 100 % Cloud Cover | 70 % to 100 % Cloud Cover | 100 % Cloud Cover | 100 %
Precipitation | O mm Precipitation | O mm Precipitation | O mm Precipitation | <5cm
Temperature | 2 °C Temperature | 0°C Temperature | 0°C Temperature | 2 °C
Wind 6 kt Wind 13 kt to 17 kt Wind 13 kt Wind 12 kt

Source: Tide information - Resolute Station (05560) in CHS (2024)
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Table 1-5: Survey Dates, Weather, and Tides for the Field Program (2019)

onditions/Parameters

18-Aug-19 19-Aug-19 20-Aug-19
Time Height (m) Time Height (m) Time Height (m)
03:17 1.8 03:43 1.8 04:09 1.7
09:37 0.6 10:03 0.6 10:29 0.6
15:08 15 15:41 15 16:27 15
21:06 0.4 21:37 0.4 22:11 0.5

|

Community Harbour Study Area:

Minimum:
Maximum:

0.6m
9.4 m

Chart Datum Depth Surveyed (m)

18-Aug-19 19-Aug-19 20-Aug-19
Cloud Cover 1-100 %
Precipitation 0mm
Temperature 7-10°C
Wind 17 km/h to 20 km/h

Source: Tide information - Resolute Station (05560) in CHS (2019)
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Table 1-6: Field Program Permits for the Feasibility (2019) and Design (2024) Phases

Authority Having
Jurisdiction

Permit/File No.

2024

Permit Type

Crown Indigenous Relations | N/A N2024X0025 Land Use Permit

and Northern Affairs (CIRNAC, 2024)

Canada (CIRNAC)

NPC 149159 150435 Conformity Determination
(NPC, 2019, 2024)

Nunavut Impact Review 19YNO31 24YNO30 Screening Decision Report

Board (NIRB) (NIRB, 2019, 2024)

Nunavut Research Institute | 02 058 19N-M 02 045 24N-M Scientific Research License

(NRI)

(NRI, 2019, 2024)

DFO S-19/20-1018-NU S-24/25-1071-NU License to Fish for
Scientific Purposes
(DFO, 2019e, 2024f)

GN-C&H No. 2019-53A No. 2024-59A Class 2 Territory

Archaeologist Permit
(GN-C&H, 2019, 2024)

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4
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2 Inuit Qaujimajatugangit — Traditional Knowledge
2.1 Program Objectives

Inuit Qaujimajatugangit, although often translated as Inuit Traditional Knowledge, also includes
important Inuit values, principles, cultural beliefs and behaviours. Its literal translation is, “that which
has long been known by Inuit”. There are many different definitions of 1Q that aim to describe its holistic
nature. The following description by the QIA has guided our understanding of IQ (QIA, 2018b):

“Inuit Qaujimajatugangit is a morality that is the base for Inuit existence. It is the belief
system at the core of Inuit identity and governs Inuit society. It is born through a
collective effort to survive in extreme conditions where no one else could and there is no
other way to do so but together. Within this ideal lives a great life-affirming admiration
to the land and animals. It is about living through helping each other. It is the Inuit way.”

Inuit Qaujimajatugangit, as we understand it, is not merely a collection of information about the land
and wildlife, but also an approach and set of principles to conducting research and project development
that is based in respect and collaboration. The local knowledge holders we worked jointly with were also
actively guiding decisions on the design and construction planning of the community harbour for
Resolute Bay. Our IQ program therefore aimed to gather local Inuit knowledge of marine habitat,
wildlife, land use, year-round access for harvesting, and areas of cultural value in and around the
proposed Project to support early Project decision-making and planning, and to inform the permitting
process.

We are grateful to the residents of Resolute Bay who graciously shared their time, knowledge and
thoughtful feedback during our workshops and interviews.

Objectives for the IQ program are provided in Table 1-1.
2.2 Intellectual Property

The ESEB Report was prepared with 1Q gathered by Worley Consulting and 1Q reported in various
regional studies. Worley Consulting considers all IQ to be the intellectual property of the knowledge
holders. The Land Use and Occupancy map presented in Figure 2-1 was created jointly by local
knowledge holders and to inform the GN’s community harbour Project for Resolute Bay. Any use of
Figure 2-1, other than for the purpose stated, shall be done only with the express consent of the
knowledge holders.
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2.3 Methodology

Inuit Qaujimajatuqangit was obtained during the feasibility and detailed design phases of the Project, as
summarized in Table 2-1.

Table 2-1: Inuit Qaujimajatuqangit Workshops

Phase ‘ Workshop Description

Feasibility e Five design workshops in November 2018, June 2019,
November 2019, December 2021 and May 2022 with
members of the Resolute Bay Hunters and Trappers
Association (HTA) in Resolute Bay.

e One land use and wildlife focused workshop with elders and
active Inuit hunters and fishers in June 2019.

e Verification with knowledge holders in November 2019.

Detailed Design and e Two design workshops in August 2024 and December 2024
Permitting with the HTA and the Nauttigsuqtiit (Guardians).

e Land use and wildlife focused interviews with knowledge
holders in August 2024.

e Verification with knowledge holders in December 2024.

Local interpreters were hired as required to support workshops and interviews. Before the start of the
IQ workshops and interviews, knowledge holders were asked to read a project information sheet and
consent form and then complete and sign the form before the start of the IQ workshops. The consent
form was provided in English and Inuktitut and described the workshop’s objectives, methodologies, and
uses for the information, allowed the knowledge holder to specify where a copy of the transcript and
map should be sent, and whether the knowledge holder wished to be acknowledged by name for their
contribution.

To better understand the potential interactions between harvesting rights and anticipated Project
activities, discussions during the workshops and interviews focused on: harvest locations; water and ice
access; local site conditions such as winds, waves, currents, rivers and creeks, sedimentation etc.;
fishing; marine and land mammals; birds and other wildlife; carving stone; camps and other culturally
important areas; and the potential locations of the proposed community harbour, quarry and haul
routes in relation to land use activities (e.g. fishing, hunting, gathering and trapping).

Land use and areas of cultural or ecological value were marked on maps and later digitized. Maps were
verified by knowledge holders in December 2024 to confirm that the information gathered during the IQ
program was interpreted and presented in the intended manner.

All knowledge holders consented to their knowledge being shared with the team and for the purpose of
informing the ESEB Report, the archaeological assessment and the overall Project design and
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construction planning. Consent was also provided by the knowledge holders to have their knowledge
presented as noted in the Land Use and Occupancy map (see Figure 2-1).

Inuit Qaujimajatugangit has been joined with results from the Field Program to allow the Project team,
in collaboration with community members, to make informed decisions on the design and construction
planning of the proposed harbours that reflect the communities’ needs, priorities and values.

A review for existing and accessible 1Q research relevant to the Project Study Area was also conducted.
See Table 1-2 for sources that were especially helpful in providing valuable regional context to the ESEB
Report.

Where applicable, topic specific IQ information has been incorporated into this report. The land use and
occupancy map also includes place names in the area from the IHT database. A discussion on local land
and resource use can be found in Section 11.2.6.

The I1Q findings are based on a small number of workshops and a selection of readily available literature,

and do not represent the full intensity and extent of Inuit use and occupancy of the Study Area or the
surrounding region.
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3 Species at Risk and Designated Areas
3.1 Species at Risk

Species discussed in this section have been assessed by IUCN, COSEWIC, federal (e.g. SAR registry)
territory (e.g. GN-DoE), and the RNLUP (NPC, 2023b). Determining species occurrence to the level of
Project Study Area can be difficult with marine species; therefore, likelihood of occurrence was
considered within Resolute Bay.

A description of focal species, their federal and territorial status, SAR status, and their probability of
occurrence (within Resolute Bay) are listed in Table 3-2. Species at Risk were categorized by
international, federal, and territorial designations, and were selected as those having the potential to
overlap with the Project Study Area for various life history stages (e.g., breeding, nursery, resident,
migration, and feeding). The DFO has generated an aquatic species at risk map; however, at the time of
this report there is nothing to note for Resolute Bay (DFO, 2024a).

3.1.1 Federal Designation

The status of individual species is independently and annually reviewed by COSEWIC. As a part of
COSEWIC species assessments, Aboriginal Traditional Knowledge (ATK) is incorporated through an ATK
subcommittee and regular communication and involvement of Wildlife Management Boards (WMB),
including the NWMB (COSEWIC, 2009b). Once a species has been designated by COSEWIC, it is
recommended for addition to the List of Wildlife Species at Risk whereby it would obtain legal
protection under Species at Risk Act (SARA); for marine species, DFO provides listing policy guidance,
and for terrestrial species, Environment and Climate Change Canada (ECCC) provides listing guidelines
(COSEWIC, 2021; DFO, 2018c; ECCC, 2016b). Once listed, SARA provides legislated protection to
recognized threatened, endangered, or extirpated species and requires that the responsible government
agencies design and implement an approved recovery plan.

Three sections of the SARA have relevance to the Project:
e Section 32 prohibits the killing, harming, harassing, or capturing of a threatened, endangered, or

extirpated species.

e Section 33 prohibits the damage or destruction of the residence of a threatened, endangered, or
extirpated species.

e Section 58 prohibits the damage or destruction of any part of designated critical habitat of a
threatened, endangered, or extirpated species.

3.1.2 Territorial Designation

There are two processes for Nunavut specific designations of habitat and species types, that are
coordinated through a) the Nunavut Wildlife Act and b) RNLUP (NPC, 2023b), which are described in
Table 3-1.
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Table 3-1: Nunavut Designations for Habitats and Species

Nunavut Wildlife Act Recommended Nunavut Land Use Plan

The Nunavut Wildlife Act further protects species
at risk and provides a framework for the
management of wildlife and habitat in Nunavut
(GN, 2018d). The territorial status of a native
species is assessed by the Nunavut Species at Risk
Advisory Committee and a recommendation for
the designation of a species is provided to the
NWMB, which is responsible for the designation
of rare, threatened, and endangered species
under both SARA and the NLCA (GN, 2018d).
Species status are reviewed and issued every five
years in the Wild Species report (CESCC, 2022).

Designated habitats in Nunavut have been
categorized in the RNLUP (NPC, 2023b), which
discusses: key migratory bird habitat sites,
caribou (calving and post calving sites, key access
corridors, sea ice crossings, freshwater crossings,
polar bear denning areas, walrus terrestrial haul
outs, Atlantic cod lakes, and marine areas of
importance. Species specific categorizations,
when relevant and in proximity to the Project
Study Area will be discussed in the respective
organism sections. Marine areas of importance,
are discussed in designated habitats and is
inclusive of Ecologically and Biologically
Significant Areas (EBSAs, Section 3.2.4), Polynyas
(Section 3.2.5), and Floe Edges (Section 3.2.6).
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Table 3-2: Status of Marine Focal and Designated Species and Terrestrial Designated Species in Nunavut

Inuktitut

Transliteration

IUCN Status

COSEWIC Status

SARA Status

Nunavut

Rank

Study Area

Likelihood
of

Dynamic Ocean
Consulting Ltd.

Species Summary

Occurrence
Fish
Amphipod Amphipoda sp. Not available Kingu3 No Status No Status Not Listed Not Community | Likely See Section 6.3.1. Probability is likely
Ranked | Harbour based on a general assumption of coastal
(NR) areas in Nunavut, however, there were no
intertidal amphipods found during a
through search for them in the field
program.
Arctic char Salvelinus alpinus Ab5AC Ikaliviit?, Ivitaruk® | Least Concern | No Status Not Listed NR Community | Likely See Section 6.3.2.
Harbour
Arctic cod Boreogadus saida Bl AS Ugak?, Uugag?® Least Concern | No Status Not Listed NR Community | Likely See Section 6.3.3.
Harbour
Sculpin (Shorthorn) Myoxocephalus ba <AC Kanayuk?, No Status No Status Not Listed NR Community | Likely See Section 6.3.4.
scorpius Kanajug? Harbour
Sculpin (Staghorn) Gymnocanthus Least Concern | No Status Not Listed NR Community | Likely See Section 6.3.4.
tricuspis Harbour
Marine Mammals
Atlantic Walrus (High Odobenus rosmarus | 4AS Akvik? Vulnerable Special Concern Not Listed S3 Community | Likely See Section 6.4.1
Arctic population) Harbour
Bearded seal Erignathus PLAC Ukalik!, Qilalugag® | Least Concern | Data Deficient Not Listed NR Community | Likely See Section 6.4.2
barbatus Harbour
Beluga whale (Eastern | Delphinapterus bd"(¢ PeLE | Kilalugak?, Least concern | Special Concern Not Listed NR Community | Possible See Section 6.4.3
High Arctic/Baffin Bay | leucas Qilalugak? Harbour
population)
Bowhead whale Balaena mysticetus LHb Arvig® Least Concern | Special Concern Not Listed NR Community | Unlikely See Section 6.4.4
(Eastern Canada- Harbour
Western Greenland
population)
Harp seal Pagophilus AP C Qairulik? Least Concern | Not Assessed Not Applicable NR Community | Likely See Section 6.4.5
groenlandicus Harbour
Killer whale Orcinus orca Not available Aarluk? Data Deficient | Special Concern Not Listed NR Community | Unlikely See Section 6.4.7
(Northwest Harbour
Atlantic/Eastern Arctic
population)
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Likelihood
Study Area (o]
Occurrence

Inuktitut

Syllabics Transliteration

Nunavut
Rank

Species Latin Name IUCN Status COSEWIC Status SARA Status Species Summary

Narwhal Monodon W< Pl | Allanguag?, Least Concern | Not at Risk Not Listed NR Community | Unlikely See Section 6.4.8
monoceros Tuugaalik? Harbour
Polar bear Ursus maritimus &_UAH Nanuit!, Nanuk? Vulnerable Special Concern Special Concern S3 Community | Possible See Section 6.4.9
Harbour
Ringed seal Pusa hispida a ¢ Natinat?, Natsig? Least Concern | Special Concern Not Listed NR Community | Likely See Section 6.4.10
Harbour
Vegetation
Porsild’s Bryum Haplodontium Not available Ivruijak® No Status Threatened Threatened S1 HRQ Unlikely Known distribution only on Ellesmere
macrocarpum Island in Nunavut.
Migratory Birds
Buff-breasted Calidris subruficollis | Not available Satqarillak?, Vulnerable Special Concern Special Concern S3 Project Possible Outside mapped breeding range and
sandpiper Sitjariag® habitat limited.
Ivory gull Pagophila eburnean | sbd-_>* Naujat? Near Endangered Endangered S1 Project Unlikely Near year-round mapped range but
Threatened breeding and nesting habitat is not present
therefore unlikely to nest near Project.
Red knot Calidris canutus Py <] Sijjariaq® Near Endangered Endangered S2 Project Possible Within mapped breeding range and
Threatened nesting habitat present near Project.
Red-necked phalarope | Phalaropus lobatus | \[>SGs Saurraaq® Least Concern | Special Concern Special Concern S3 Project Likely Outside mapped breeding range though
habitat present.
Ross’s gull Rhodostethia rosea | o >Y© Naujat? Least Concern | Endangered Threatened S1 Project Unlikely Outside mapped breeding range and
breeding habitat is not present near
Project.
Terrestrial Wildlife
Peary caribou Rangifer tarandus DD IS Tuktut? Vulnerable Threatened Threatened S354 HRQ Unlikely Historical harvest records near Project.
(Western Queen pearyi
Elizabeth
subpopulation)
Wolverine Gulo gulo B Qavvigaarjuk? Least Concern | Special Concern Special Concern S3 HRQ Unlikely Within mapped range but observations are
rare and not documented locally.
Note:

Sources for species designation: 1. [CESCC (2022]); 2. [federal Government of Canada (2024f]); 3. [international IUCN (2019]),
Sources for transliteration: 1. Priest and Usher (2004); 2. Rapinski et al. (2018); 3. QIA (2018b). Inuktitut translations provided by various online resources. Transliterations and Inuktitut translations were confirmed in Resolute Bay during the 1Q verification workshop in December 2024.

HRQ = Haul Road Quarry.

Terrestrial Vegetation

Likelihood of occurrence within Project Study Area was based upon a qualitative assessment of results of potential habitat. Other factors such as known locations were also incorporated.
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Likely: Study Area is located within areas that have known occurrence records and most of the area is habitat for the species.
Possible: Study Area is located within areas that have known occurrence records and some habitat may be available for the species.
Low: Study Area is located outside areas that have known occurrence records and habitat may be available for the species.
Unlikely: Study Area is located outside areas that have known occurrence records and habitat is not identified.

Wildlife and Migratory Birds Probability Description

Likelihood of occurrence within Project Study Area was based upon a qualitative assessment of results of potential habitat. Similarly, other factors such as breeding range, location of known colonies, etc., were incorporated.

Likely: Study Area is located within the mapped range and the majority of the area is available habitat.

Possible: Study Area is located within the mapped range and some of the available habitats may provide suitable breeding or other life-stage requirements.

Low: Study Area is located within the mapped range and some of the available habitat may provide marginal breeding or other life-stage requirements.

Unlikely: Study Area is located outside of the mapped range or outside of known colonies (or the species is colonial and such a colony would likely be known to locals given its proximity to the hamlet), and available habitat is generally not present.

Fish Probability Description
Possible: based on biogeographic range and literature may be in the Community Harbour Study Area.
Unlikely: based on biogeographic range and desktop review is unlikely to be in the Community Harbour Study Area.

Marine Mammal Probability Description

Likely: based on biogeographic range, desktop review and 1Q and may be in the proposed Study Area with regularity.

Possible: based on biogeographic range and desktop review and IQ and may be in the proposed Study Area on an irregular basis.

Unlikely: based on biogeographic range and desktop review and 1Q and is unlikely to be in the proposed Study Area.

Nunavut Territorial Rank(CESCC, 2022): Sl=critically imperilled, S2=imperilled, S3=Vulnerable, S4=apparently secure, SU=unrankable, NR = not ranked.
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3.2 Designated Habitats

Designated areas in Canada meet the IUCN’s definition of protected area, which states protected areas
are “a clearly defined geographic space, recognized, dedicated and managed through legal or other
effective means, to achieve the long-term conservation of nature with associated ecosystem services
and cultural value” Canada, through Target 3 of the Kunman-Montreal Global Biodiversity Framework,
has committed to conserving 30 % of marine areas by 2030 (ECCC, 2022). As of the end of 2024, Canada
has conserved 13.7 % of terrestrial areas and inland waters (Canadian Parks Council, 2024), and had
protected 14.7 % of marine and coastal areas, including two designated conservation areas in the Arctic
(DFO, 2021a; National Observer, 2019). In 2022, Canada developed the Other Effective Area-Based
Conservation Measures (OECMs) based on international guidance and interpreted into a Canadian
context (DFO, 2022b). As of 2024, 10.2 % (213,052 km?) of the territory of Nunavut is protected
(Government of Canada, 2024b).

The NMCAs, Marine Protected Areas (MPAs), National Wildlife Areas (NWAs), Migratory Bird Sanctuaries
(MBS) and national parks are designed and designated for the protection or conservation of species and
species habitat. Other areas such as territorial parks, EBSAs and Important Bird Areas (IBAs) have been
designated by various government and non-governmental organization as providing significant and
important habitats.

The RNLUP has presented existing and proposed protected areas, some of which are included in the TI
NMCA and MPA described in Sections 3.2.1 and 3.2.2, respectively (NPC, 2023b). Marine habitat
designations are managed federally by Parks Canada, DFO, Transport Canada and ECCC (Government of
Canada, 2017a). Canadian designated areas can be viewed on DFQ’s interactive map for designated
areas with their contribution to Canada’s coastal and marine areas targets (DFO, 2024b).

The location of designated areas that are within the Resolute Bay Marine Corridors (see Figure 1-2) are
provided in Figure 3-1 (Nunavut) and Figure 3-2 (Marine Corridors in Proximity to Resolute Bay). The
numbers on the figures that correlate to designated areas is provided in Appendix C (Table C-1). To
further support a determination of the locations of all designated areas discussed in this section,
footnotes with a link to websites has been provided.

Distances and direction are also summarized in Table 6-3 of the PSIR Report (Dynamic Ocean & Worley
Consulting, 2025b).
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3.2.1 National Marine Conservation Areas

The federal government manages NMCAs through Parks Canada. The purpose of these designations is to
protect and conserve representative marine habitat for the benefit, education and enjoyment of
Canadians (Parks Canada, 2024a). The 2022 Policy on the Establishment and Management of National
Marine Conversation Areas describes eight interconnected management goals to manage NMCAs and
reflects the Government of Canada’s commitment to Target 3 of the Kunman-Montreal Global
Biodiversity Framework ensuring that 30 % of Canada’s marine waters will be protected by 2030 (ECCC,
2022; Parks Canada, 2022).

Areas established as NMCAs represent a marine region and include protection of the seabed, water
column above it and may include wetlands, estuaries, islands, and other coastal lands (Parks Canada,
2024a). These areas are protected from activities such as ocean dumping, undersea mining, and oil and
gas exploration and development. Traditional fishing activities are permitted but must be managed with
the conservation of the ecosystem as the main goal. Parks Canada states NMCAs are designed and
designated for the following (Parks Canada, 2017):

e Represent oceanic and lake diversity.

e Maintain ecological processes and life support systems.

e Provide a model for sustainable use of marine species and ecosystems.

e Encourage marine research and ecological monitoring.

e Protect depleted, vulnerable, threatened, or endangered marine species and their habitats.

e Provide for marine interpretation and recreation.

e Contribute to a growing worldwide network of MPAs.
The establishment of the TI NMCA was announced on 1 August 2019 (ITK, 2019; Parks Canada, 2024c).
The TI NMCA is approximately 108,000 km? and reaches 1.9 % of Canada’s 30 % 2030 target (Parks
Canada, 2022). In addition, the TI Nauttigsuqtiit Program secured and utilized $9,658,342 from Parks
Canada for activities related to the TI NMCA in 2022-2023 (QIA, 2023). This funding was used to support

TI NMCA governance, plan and develop infrastructure projects, support fisheries development, fund the
TI major patrol, and support Hunters and Trappers Organizations (QIA, 2023)%.

Resolute Bay is within the TI NMCA?; however, a portion of the waterfront within the community is
excluded through Article 4 of the 1IBA (IIBA, 2019) to allow for the development of the community
harbour.

1 See Figure 3.1.4 (RNLUP, Appendix C-Chapter 3) for a depiction of NMCAs in proximity to Resolute Bay:
https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-

2023 or appendix ¢ maps chapter 2 english.pdf

2 TI NMCA image location available at this URL: https://canadiangeographic.ca/articles/mapping-the-lancaster-
sound-national-marine-conservation-area/
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3.2.2 Marine Protected Areas

Marine Protected Areas are designed for long-term conservation of ocean systems and environments,
though some activities are permitted depending on their impacts to the ecological features
encompassed within the MPA (DFO, 2024g). Marine Protection Areas are a nature-based solution that
contribute to a healthy marine environment by protecting and conserving marine species and
populations and the diversity of ecosystems that marine organisms depend on (DFO, 2024g). This
includes areas such as connected waterways, underwater canyons, and hydrothermal vents. In addition,
MPAs are designed to support economic goals of society and contribute to Canadian culture by
protecting areas with cultural heritage value (DFO, 2024g).

3.2.2.1 Sarvarjuaq (Proposed) MPA

The North Water Polynya?® is under consideration by DFO and the QIA to be designated as the Sarvarjuaq
MPA. This area is the largest open-water area surrounded by ice in the Arctic and is one of the most
productive ecosystems in the world supporting marine life as a feeding area and migration corridor
(DFO, 2023, 2024h). The Sarvarjuaq MPA will cover an area of approximately 73,737 km? (DFO, 2024h).

The DFO and the QIA have been collaborating on options to protect the Sarvarjuaq (North Water
Polynya) since 2019, where the Sarvarjuaq Working Group was established in 2021 (NIRB, 20253,
2025b), to allow for appropriate consultation with the six Nunavut communities that are in closest
proximity (Resolute Bay, Grise Fiord, Arctic Bay, Pond Inlet, Clyde River, Qikigtarjuaq). The Sarvarjuaq
(NPC No: 126016, NIRB No: 24VNO054 (NIRB, 2025b)) MPA was submitted to the NIRB by DFO and QIA for
designation by Ministerial Order and the SDR was issued on 12 December 2024.

The proposed Sarvarjuag MPA* is approximately 375 km northeast of Resolute Bay.

3 See Figure 2.8.4 (RNLUP, Appendix C-Chapter 2) for a depiction of the north water polynyas in proximity to
Resolute Bay: https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-

2023 or _appendix ¢ maps chapter 2 english.pdf, and see Figure 3.2.6 (RNLUP, Appendix C- Chapter 3) for a
depiction of MPAs in proximity to Resolute Bay: https://www.nunavut.ca/sites/default/files/23-016e 2023-09-07-
2023 or appendix ¢ maps chapter 3 english.pdf

4 Proposed Sarvarjuag MPA location depiction available at this URL: https://www.dfo-mpo.gc.ca/oceans/aoi-
si/sarvarjuag-eng.html
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3.2.2.2 Tuvaijuittuqg MPA

The Tuvaijuittug MPA was designated on 29 July 2019 and reached 5.6 % of Canada’s 10 % target (DFO,
2021b). A second ministerial order MPA for the Tuvaijuittuq MPA has been designated on 14 August
2024 to describe human activities that will be allowed in this area for the next five years, while DFO
works collaboratively with Inuit and northern partners to consider long-term protection priorities
including supporting Inuit-led Protected and Conserved Areas (IPCA) (DFO, 2019h).

Located off the coast of northwest Ellesmere Island, this MPA is approximately 319,411 km? and
includes the marine waters off northern Ellesmere Island starting from the low water mark and
extending to the outward boundary of Canada’s Exclusive Economic Zone (EEZ) (DFO, 2019h).

The Tuvaijuittug MPA? is approximately 570 km north of Resolute Bay.
3.2.3 Other Effective Area-Based Conservation Measures

Protected areas and OECMs that qualify as fisheries area closures are known as marine refuges (DFO,
2024c). The OECMs are coined as a Pan-Canadian conservation tool that recognizes the collaborative
efforts federal, provincial, territorial and municipal jurisdictions, Indigenous Peoples, non-governmental
organizations, for-profit organizations and philanthropic organizations (Government of Canada, 2023a).
When implemented in Canada’s oceans, OECMs are similar to MPAs in that they manage conservation
of biodiversity by managing and/or prohibiting human activities within their boundaries (DFO, 2022b).
Marine refuges, aka Fisheries-area closures that have been assessed and recognized as OECMs, are the
only OECMs in Canada’s Oceans at present (DFO, 2022b).The measures are intended to last long-term
and contribute to Canada’s marine conservation targets (Government of Canada, 2023a).

The Davis Strait Conservation Area (DSCA) and the Disko Fan Conservation Area (DFCA) are marine
refuges in closest proximity to Resolute Bay, which fit the classification of an OECM, and are located
within the Eastern Arctic Bioregion of Baffin Bay near Davis Strait. The objective of the DSCA is to
conserve sensitive benthic areas, to minimize impacts within food and overwintering habitat for narwhal
(Monodon monoceros) and to conserve coral concentrations (Government of Canada, 2024e). Both
marine refuges prohibit all bottom-contact fishing activities.

The DSCA® and the DFCA are approximately 1,700 km and 1,500 km southeast of Resolute Bay.
3.2.4 Ecologically and Biologically Significant Areas

Ecologically and Biologically Significant Areas are areas within Canada's oceans that have been identified
through formal scientific assessments as having special biological or ecological significance when
compared with the surrounding marine ecosystem (DFO, 2005a). The identification of EBSAs is a key
component of basis for the development of federally designated areas (DFO, 2011a). The government

5> Tuvaijuittug MPA location depiction available at this URL: https://www.dfo-mpo.gc.ca/oceans/mpa-
zpm/tuvaijuittug/index-eng.html

6 DSCA and DFCA location depiction available at this URL: https://www.dfo-mpo.gc.ca/oceans/oecm-
amcepz/refuges/diskofan-eng.html
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designated ESEBs by using criteria set out by, and facilitated by, the Conference of the Parties to the
Convention on Biological Diversity (Convention on Biological Diversity, 2019).

The criteria include:

e Uniqueness or rarity.

e Special importance for species’ life history.

e Important for at-risk species and habitats.

e Vulnerability, fragility, sensitivity, or slow recovery.
e Biological productivity and diversity.

e Naturalness.

Resolute Bay is within the Eastern Arctic bioregion’, which contains twenty EBSAs (Schimnowski et al.,
2018). The RNLUP also demonstrates EBSAs (see Section 3.3) (NPC, 2023b).

The EBSAs in closest proximity to Resolute Bay® ° are summarized below:

e Resolute Passage: Resolute Bay is within it.

o Located between Cornwallis Island and Griffith Island (DFO, 2015a; Schimnowski et al.,
2018), and was identified as an EBSA because of its high ice algal biomass and benthic
productivity from March to June (DFO, 2015a). Browne Island which lies south of
Cornwallis Island, west of the EBSA, northwest of Somerville Island, and 46 km
northwest of the Project, is a Key Migratory Bird Terrestrial Habitat site (Alexander et
al., 1991).

e Prince Leopold Island: approximately 150 km southeast.

o Prince Leopold Island EBSA is 13 km off the northeastern tip of Somerset Island at the
junction of Prince Regent Inlet and Barrow Strait (Bird Studies Canada, 2024; DFO,
2015a; Mallory & Fontaine, 2004; Schimnowski et al., 2018). It was designated as an
EBSA for its large multi-specie as aggregations of breeding seabirds from May to
September (Schimnowski et al., 2018).

o Also designated as an Important Bird Area (IBA) (Section 3.2.8) and as an MBS (Section
3.2.9) in 1995 (Bird Studies Canada, 2024; DFO, 2015a; Mallory & Fontaine, 2004;
Schimnowski et al., 2018).

e Peel Sound: approximately 100 km south.

7 See Figure 1 for a depiction of the spatial boundaries of the Eastern Arctic Bioregion, and Figure 2 for location
boundaries relative to Resolute Bay https://waves-vagues.dfo-mpo.gc.ca/library-bibliotheque/40656123.pdf

8 EBSAs in proximity to Resolute Bay figure locations: Resolute Passage (Figure 30, p. 57), Prince Leopold Island
(Figure 32, p. 61), Peel Sound (Figure 28, p. 52) https://waves-vagues.dfo-mpo.gc.ca/library-
bibliotheque/40656123.pdf

% See Figure 2.7.3 (RNLUP, Appendix C-Chapter 2) for a depiction of EBSAs in proximity to Resolute Bay: Resolute
Passage (No. 45), Prince Leopold Island (No. 27), Peel Sound (No. 39)
https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-

2023 or appendix ¢ maps chapter 2 english.pdf
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o Identified as an EBSA due to its importance to the Baffin Bay narwhal population during
the months of July and August, and is considered to be a potential feeding and calf
rearing area (DFO, 2015a).

e  Penny Strait: 100 km north.

o Located between Devon and Bathurst Islands, the Penny Strait was identified as an EBSA
based due to supporting the largest nesting colony of Ross’s gull in the Canadian Arctic
(DFO, 2015a; Schimnowski et al., 2018).

Further details on the importance of these EBSAs to marine mammals and migratory birds is available in
Sections 6.4 and 10, respectively.

3.2.5 Polynyas

A polynya is an area of open-water that remains ice-free all year round (National Snow & Ice Data
Center) (NSIDC, 2019). Polynyas are fundamental components of Arctic environments that has a
significant effect on the spatial and temporal distribution of marine life across all trophic levels. There
are 23 polynyas in Canada’s Arctic!®, of which 14 exist in the Eastern Arctic Biogeographic Region'®.

Polynyas and their ice edge habitat are characteristically areas of higher productivity, have a long history
of cultural significance to the Inuit (NPC, 2000). The North Water Polynya!®!! for example is one of the
most productive food webs in the Arctic Ocean and have provided the basis for subsistence hunting and
human presence on Ellesmere Island and the northernmost part of Baffin Bay (Heide-Jgrgensen et al.,
2013). The North Water Polynya is host to a rich and diverse array of Arctic species, including beluga,
narwhal, walrus, bearded seal, ringed seal, and polar bear (Heide-Jgrgensen et al., 2013). Polynya
characteristics are dependent on a combination of bathymetric, coastal, and atmospheric variables,
including tidal forces and vertical excursions (Hannah et al., 2009).

10,11

The polynyas in closest proximity to Resolute Bay™”** are summarized below:

e Karluk Brooman Polynya: approximately 80 km west.
e Dundas Island: approximately 150 km north.

e Queen’s Channel and Penny Strait, approximately 200 km north.
3.2.6 Floe Edges

The floe edge, or “Sinaaq” in Inuktitut are locations where landfast ice meets open water?, Floe edges
are seasonally important areas for migratory birds and marine mammals, which concentrate at the floe

10 Arctic Polynya locations depiction available in Figure 1 of this URL: North Water (No. 21), Karluk Brooman (No.
14), Dundas Island (No. 16), and Queens Channel and Penny strait (No. 15) :
https://journalhosting.ucalgary.ca/index.php/arctic/article/view/63179/47117

11 Arctic Polynya Locations in East Arctic Biogeographic region available in Figure 8 of this URL: North Water (No.
14), Karluk Brooman (No. 8), Dundas Island (No. 9), and Queens Channel and Penny strait (No. 10) : https://waves-
vagues.dfo-mpo.gc.ca/library-bibliotheque/40656123.pdf

12 See Figure 2.7.4 (RNLUP, Appendix C-Chapter 2) for a locations of polynyas in proximity to Resolute Bay:
https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-

2023 or appendix ¢ maps chapter 2 english.pdf
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edge as it retreats and breaks up in the spring and summer (DFO, 2015a). Floe edges are particularly
important for Inuit during Springtime, as hunters travel to the floe edge and shore leads, where beluga,
narwhal, and polar bear concentrate (NPC, 2023b).

The entrance to Resolute Bay is within a floe edge®3, extending from Cornwallis Island to Somerset
Island, and intersected by Griffith island (NPC, 2023c).

3.2.7 National Wildlife Areas

National Wildlife Areas (NWA) contain nationally significant terrestrial and/or marine habitats for
animals or plants (DFO, 2024a). Under the Canada Wildlife Act, NWAs are created and managed for the
purposes of wildlife conservation, research, and interpretation. They are established through the
Wildlife Area Regulations, and can only be designated on federally owned lands; however, partnerships
can be created with territories, provinces, aboriginal groups, and private land owners to establish and
cooperatively manage a wildlife area (DFO, 2024a).

The NWA in closest proximity to Resolute Bay* is the Polar Bear Pass (Nanuit Itillinga) NWA. The Polar
Bear Pass NWA is located on Bathurst Island approximately 100 km northwest of Resolute (ECCC, 2019).
Polar Bear Pass was designated an NWA in 1986, and it supports at least 54 bird species such as red
phalarope (Phalaropus fulicarius) and some mammals including SAR such as Peary caribou (Rangifer
tarandus perryi). As the name implies, polar bears (Ursus maritimus) pass through the area in spring and
summer on their way to Graham Moore Bay where they hunt walrus (Odobenus rosmarus) and ringed
seals (Pusa hispida) (DFO, 2024a).

3.2.8 Important Bird Areas

Important Bird Areas are sites that have been identified as internationally significant for the
conservation of birds and biodiversity (Bird Studies Canada, 2024). The IBAs support birds such as
threatened species, large congregations of birds, and birds restricted in range or habitat. These IBAs are
identified according to internationally agreed upon, standardized, quantitative, and scientifically
defensible criteria. The IBAs have been identified for their global and continental significance for species
that congregate, and concentrations of waterfowl, and colonial waterbird and seabirds. Though IBAs are
located outside the Project Study Area, birds are highly mobile, and most are migratory. Consequently,
there is potential for these species to occupy, stop-over, or pass through on their way to nearby IBAs.
Some IBAs have also been identified as Key Bird and Habitat Sites and in some cases are also designated
as EBSAs (DFO, 2015a; Oceans North Conservation Society et al., 2018).

The IBAs in closest proximity to Resolute Bay are summarized below (Bird Studies Canada, 2024):

e Cape Liddon: approximately 100 km east.

13 See Figure 2.7.5 (RNLUP, Appendix C-Chapter 2) for a depiction of floe edges in proximity to Resolute Bay:
https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-

2023 or appendix ¢ maps chapter 2 english.pdf

14 See Figure 3.2.5 (RNLUP, Appendix C-Chapter 3) for a depiction of NWAs in proximity to Resolute Bay:
https://www.nunavut.ca/sites/default/files/23-016e 2023-09-07-

2023 or appendix ¢ maps chapter 3 english.pdf
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o Located on the southwestern coast of Devon Island and at the western headland of
Radstock Bay.
Prince Leopold Island: approximately 150 km southeast (described in EBSA Section 3.2.4).
o Located off the northeastern tip of Somerset Island at the junction of Prince Regent Inlet
and Barrow Strait.
Washington Point: approximately 115 km north.
o Located on Baillie-Hamilton Island north of Cornwallis Island, 15 km across Maury
Channel (Bird Studies Canada, 2024). The greater area is known as Queens Channel and
Penny Strait to the north (see Penny Strait EBSA described in Section).
Cheyne Islands: approximately 190 km north.
o Support the largest known nesting population of Ross’s gull (Rhodostethia rosea), in the
Canadian Arctic (Mallory & Fontaine, 2004).

Refer to Section 10 and Table 10-1 for further information relative to migratory and marine birds.

3.29

Migratory Bird Sanctuaries

Under the Migratory Birds Convention Act, ECCC, through the Canadian Wildlife Service (CWS), can
establish MBSs on federal, provincial/territorial, or private land to protect terrestrial and marine habitat
and provide safe refuge for migratory birds (Government of Canada, 2017b). Once established, hunting
of a listed species is not permitted, and rules and prohibitions are established with respect to taking,
injuring, destruction, and molestation of migratory birds, their nests, or eggs. The RNLUP has further
defined migratory bird habitat sites that align with the above designated habitats such as MBSs, IBAs,
MPAs, Polynyas, and EBSAs. These habitats for migratory birds under the RNLUP are categorized in three
classes®® based on their importance to sustaining bird habitats, risk intolerances of the species’
populations, and include set back requirements for aerial, marine, and terrestrial activities from bird
groups such as migratory birds, seabirds, and coastal waterfow| (NPC, 2023b).

The MBS in closest proximity to Resolute Bay is Prince Leopold Island approximately 150 km southeast
(described in EBSA Section 3.2.4).

Refer to Section 10 and for further information relative to migratory and marine birds.

15 See RNLUP, Appendix C-Chapter 2) for a depiction of MBA in proximity to Resolute Bay: Figure 2.1A (Class 1),
Figure 2.1B (Class 2, 3) https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-
2023 or appendix ¢ maps chapter 2 english.pdf
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3.3 Recommended Nunavut Land Use Plan

While Resolute is within the NBRLUP (NPC, 2000), it will be replaced with the RNLUP (NPC, 2023b). For
the purposes of this ESEB Report, the RNLUP!® has been used. Summaries of the contents of both land
use plans can be found in Table 1-2.

34 National Parks

Nunavut has five national parks, three of which are in proximity to Resolute Bay, which are described in
Table 3-3.

Table 3-3: List of National Parks near Resolute Bay

National Park Distance/direction relative to Resolute Bay, and description

Sirmilik National Park Approximately 500 km southeast.

Located on North Baffin Island, extending from the eastern entrance
to Admiralty Inlet to west of the Hamlet of Pond Inlet. Established in
2001 (McNamee & Finkelstein, 2012) and protects 22,252 km? of
geological, natural history, and cultural values within the Eastern
Arctic Lowlands and North Davis Natural Regions (Parks Canada,
2024b)The park is divided into four parcels: Bylot Island, Borden
Peninsula, Baillarge Bay, and Oliver Sound. With respect to wildlife,
Sirmilik hosts the most diverse avian community in the High Arctic
with more than 74 species of birds, of which 45 are confirmed
breeders. Bylot Island in particular has up to 320,000 thick-billed
murres and 50,000 black-legged kittiwakes. In addition to its avian
diversity, 19 mammal species inhabit Bylot Island, of which, nine are
terrestrial (Laval, 2016).

Qausuittug National Park Approximately 150 km northwest.

Located on northern Bathurst Island and smaller surrounding islands,
and was established in 2015 and protects 11,000 km? of traditional
hunting and fishing areas (McNamee & Finkelstein, 2012; Parks
Canada, 2024b). It includes the waters of May Inlet and Young Inlet
and is boarded to the south by Polar Bear Pass NWA Together these
two areas protect a large, ecologically intact area in the Canadian
Arctic Archipelago. Much of the landscape is tundra and varies from
wetlands and lowlands to plateaux, bluffs, and hills. Vegetation is
sparse and found mostly on irregular surfaces of small hummocks.
Terrestrial wildlife is not abundant and marine mammals inhabit the
waters off Bathurst Island. The rich ocean life supports abundant
seabirds and the wet sedge meadows support nesting grounds for
geese and shorebirds (McNamee & Finkelstein, 2012).

16 Interactive maps from 2014, 2016, 2021 and 2023 Nunavut Land Use Plans are available on Interactive Maps
from this URL: https://www.nunavut.ca/land-use-planning/interactive-maps.
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National Park Distance/direction relative to Resolute Bay, and description

Quttinirpaaq National Park Located approximately 950 km north.

Located on northern Ellesmere Island and was established in 1988
protects 37,775 km? of land with hundreds of archaeological sites
(McNamee & Finkelstein, 2012). It is Canada’s second largest and
most northern national park. The landscape is dominated by hundreds
of glaciers. Vegetation is sparse in upland areas and relatively lush in
lowland areas. Few terrestrial wildlife species are present but species
that are present can be abundant. About 30 species of birds nest in
meadows of the park (McNamee & Finkelstein, 2012).

3.5 Territorial Parks

Territorial parks in Nunavut are managed by the GN-DoE. Each park is established to meet three
objectives: protect Nunavut’s cultural and natural landscapes, enhance community and visitor
experience, and engage with community in heritage appreciation and conservation (GN, 2016b).
Territorial parks create a place to highlight the cultural importance and rich history of Nunavut, while
aiming to protect representative examples of Nunavut’s natural landscapes.

The GN-DoE put out a call for people interested in participating in a joint planning and management
committee for four territorial parks, which included Kinngaaluk Territorial Park near Sanikiluaq,
Aguttinni Territorial Park near Clyde River, Napartulik Territorial Park near Grise Fiord and Kugluk
Territorial Park near Kugluktuk. The Committees are composed of six people, based on interest,
knowledge, Inuit culture and heritage. Community interest in the development of territorial parks is
based on; Inuit rights to continue to use and enjoy parks; protecting culturally significant sites and
important wildlife areas; promoting cultural and natural heritage; and developing economic and
education benefits (Nunavut News, 2019).

Tamaarvik Territorial Park is approximately 560 km southeast of Resolute Bay.
3.6 Critical Habitat

In the context of this report, critical habitat is classified as crucial to the survival and recovery of wildlife
species (DFO, 2020a). For aquatic species, critical habitat includes spawning, rearing or nursery grounds,
and aquatic areas with associated physical, chemical and biological properties necessary for a fish
species’ full life cycle (Duenas Camacho & Associates Inc., 2019).

For all designated species, the SARA defines critical habitat as “the habitat that is necessary for the
survival or recovery of listed extirpated, endangered, or threatened species, and that is identified as
critical habitat in a recovery strategy or action plan” (DFO, 2020a). Further to this, a Critical Habitat
Order provides legal protection to the critical habitats of listed species through the application of the
prohibition in subsection 58(1) of SARA . Terrestrial species critical habitat management in Canada is
carried out by several legislative bodies; the federal government (on federal lands only) and provincial or
territorial government (non-federally administered lands). Conversely, aquatic species and migratory
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birds are protected on all lands in Canada. The main legislative tool used to protect critical habitat for
designated species is SARA.

Critical habitat for Peary caribou (Rangifer tarandus pearyi) has been designated for sea ice corridors.
These corridors support caribou migration and are adjacent to Resolute Bay between the Western
Queen Elizabeth Islands to the west, and surrounding Cornwallis Island on the west, north, and east
during the winter!” (Government of Canada, 2024c). This habitat is seasonal and exists when ice starts
forming in the fall until ice breakup in the following spring and summer. The sea ice in these mapped
areas is protected from marine traffic that could break sea ice, or prevent ice from forming when
needed by caribou (Government of Canada, 2024c). During the winter pack ice that forms within
mapped areas is protected; however, during the summer pack ice is not designated as critical habitat. To
date the waters surrounding Resolute Bay have not been assigned as critical habitat for any marine
species.

17 See Figure 2.2.12 of the Recommended Nunavut Land Use Plan Appendix C for a map showing the sea ice
crossings for caribou in Nunavut. Available at: https://www.nunavut.ca/sites/default/files/23-015e 2023-09-07-
2023 or appendix ¢ maps chapter 2 english.pdf
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q Aquatic Habitats

Arctic environments are characterized by dramatic shifts in light, temperature, and frozen versus open-
water states of the ocean (Carmack et al., 2006). Variations in the extent and quality of sea ice in the
Arctic has a fundamental influence on Arctic ecosystems and the Inuit who rely on marine life for
subsistence (Ford J.D. et al., 2021; Oceans North Conservation Society et al., 2018).

The coastal marine environment in Nunavut represents a distinctive ecosystem for aquatic marine life.
Intertidal areas are inaccessible throughout periods of the year when the ocean is frozen, and scouring
of the shoreline by sea ice virtually wipes out intertidal communities annually (Conlan & Kvitek, 2005).
Marine vegetation has limited periods of time to facilitate growth because sufficient light and nutrients
are only available during the short period of summer conditions (Wiencke et al., 2007). These variables
have led to uniquely adapted species that can tolerate the experience of harsh Arctic climate conditions
(Lindgren et al., 2016). It has also established an important socio-economic function for the Inuit who
are dependent on fish and marine mammals for subsistence harvesting.

Aquatic habitats, like their terrestrial counterparts, are undergoing rapid change due to warming effects
of climate change (Intergovernmental Panel of Climate Change [IPCC], 2019). Northward shifts of
southern species (e.g., killer whales) and the potential for longer growing seasons for marine vegetation
(Krause-Jensen et al., 2020) present challenges for resident marine species, consequently impacting the
year-round resource harvesting carried out by the Inuit.

4.1 Marine Benthic Habitat

Arctic benthic flora and fauna have adapted to be resilient due to extreme fluctuations in temperature,
salinity, light availability, and ice scouring (Brown et al., 2011; Conlan & Kvitek, 2005; Kupper et al.,
2016; Wiencke et al., 2007), which varies with depth. For these reasons, vertical zonation is one of the
most important variables shaping intertidal and shallow subtidal benthic communities. Disturbance from
ice scouring is believed to be the most important ‘architect’ of Arctic biodiversity (Conlan & Kvitek,
2005) in intertidal and shallow subtidal waters. Substrate of Arctic shorelines is predominantly sand
intermixed with small rocks and gravel (Greenwood, 2016) and a barren high intertidal (Ellis, 1955).

Limited available research describes the Resolute Bay benthic substrate as predominantly composed of
fine-grained sediment interspersed with gravel and cobbles (Devine et al., 2019; Greenwood, 2016). The
Arctic region generally exhibits a barren high intertidal and in the subtidal marine vegetation is
controlled by availability of hard substrates (e.g., cobble, boulder) for attachment. (Ellis, 1955).

4.2 Marine Vegetation

Marine vegetation has a large influence on biomass and biodiversity of marine species in temperate
environments (Brown et al., 2011; Cristie et al., 2003; Warfe et al., 2008; Wikstrom & Kautsky, 2007),
providing three-dimensional habitat functioning as shelter and sustenance for multiple life history
stages of marine fish and invertebrates (Radio Canada International, 2019). The extent to which this
interaction exists in the Arctic has gone mostly unstudied. Wtodarska-Kowalczuk et al. (2009)
hypothesize that holdfasts of larger kelps provide refuge for organisms such as amphipods, as they offer
protection from ice scour events. It is likely that established seaweed beds are important for a variety of
life stages of marine species occurring in the coastal waters of Arctic environments.
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Marine vegetation species are primary producers and thus play an important role in broader ecosystem
productivity during a relatively short open-water season (Glud et al., 2002). It is not well understood
how subtidal kelp species within the crush zone (the area where ice impact destroys marine life
annually) survive from year to year, but some kelp species may continue to survive or even grow during
the iced season (CBC, 2019b). Winter growth of kelp has been documented for the endemic Arctic
species Arctic suction-cup kelp (Laminaria solidungula) where growth is lowest during the ice-free
period and most rapid during winter (Chapman & Lindley, 1980). Marine vegetation specific to Resolute
Bay is not well documented, however a recent study from Goldsmit et al. (2021) in the region focused
on the expanding distribution of sea colander (Agarum clathratum), winged kelp (Alaria esculenta),
brown kelp (Laminaria solidungula), and sugar kelp (Saccharina latissimi).

4.2.1 Biogeographic Distribution

Marine vegetation within Resolute Bay is still poorly documented on the local scale. Recent efforts to
document kelp forests in the Canadian Arctic between Ellesmere Island and Labrador, and along coasts
in Lancaster Sound, Ungava Bay, Hudson Bay, Baffin Bay and Resolute Bay have improved our
understanding of the distribution and importance of seaweeds in Arctic ecosystems (Filbee-Dexter et al.,
2019; Goldsmit et al., 2021). The NCRI issued for Resolute bay shows the current range of eel grass,
edible kelp, dulse, hollow stemmed kelp, and sea colander (GN, 2018b). Site-specific studies that
document subtidal kelp populations in the region have focused in and around northern Baffin Island
(Cape Hatt in Eclipse Sound) (Kupper et al., 2016), and Pond Inlet (Phillipe Archambault, unpublished).
There is interest in expanding this documentation given that the sea ice season continues to shorten,
where it is predicted that the extent and range of seaweeds will change (CBC, 2019a). A recent
publication predicts an increase in the overall suitable habitat for kelp forests in the Arctic, but a zero
net increase in percent kelp coverage by local species (Goldsmit et al., 2021). Increase in the northern
extent of some kelp species, including rockweed, has been predicted and observed in some cases
(Jueterbock et al., 2016); (Filbee-Dexter et al., 2019; Jueterbock et al., 2016).

4.2.2 Harvesting

Seaweed harvesting occurs throughout Nunavut and seaweed is primarily used to flavour food and
provide salt (QIA, 2018b). Kuannig, or edible kelp, is most commonly harvested (QIA, 2018b). No kelp or
seaweed is harvested in Resolute Bay due to the wastewater outfall (pers. comm. IQ Workshop
December 2024).

43 Water Bodies (and Marine Corridors)

The Arctic Ocean is a unique environment that fluctuates between open-water and iced ocean
conditions, and it is the smallest, shallowest and coldest of the worlds five major oceans (Arctic, Pacific,
Atlantic, Indian, and Southern) (Pidwirny, 2006). Canada’s Arctic Ocean region experiences extreme
variations in daylight, temperature, and frozen versus open-water states of the ocean (Carmack et al.,
2006). As previously mentioned, Marine Corridors are the water bodies that interconnect providing
extensive migratory routes for many marine organisms. Marine Corridors in proximity to Resolute Bay
are discussed below (see Section 1.4, Figure 1-2).

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 46



i worley A @\é

AINA A Dynamic Ocean
DELIVERING SUSTAINABLE CHANGE Nunavut ansulting Ltd.

4.3.1 Baffin Bay

Baffin Bay is a deep body of water located between Greenland and Baffin Island with an area of 1400 km
by 550 km (Tang et al., 2004). A large abyssal plain in the central region contributes to maximum water
depths of 2400 m near its centre and water depths less than 1000 m throughout the bay (Clarke &
Drinkwater, 2015). The continental shelf off Baffin Island is narrower than Greenland, but both
continental shelves are deeply cut by canyons (Tang et al., 2004). Baffin Bay is connected to the
Labrador Sea by its biggest and deepest channel, Davis Strait, and connects to the Arctic Ocean through
Jones Sound, Nares Strait, and Lancaster Sound (PreuBer et al., 2015; Tang et al., 2004).

Baffin Bay has marginal sea-ice coverage with complete ice coverage from December to April and open
waters from August to September, where only icebergs are present (Britannica & Encyclopaedia, 1998;
Tang et al., 2004). Northern Baffin Bay is fed by Lancaster and Jones Sounds to the west, and Nares
Strait to the north (Addison & Bourke, 1987). The water flow within Baffin Bay is cyclonic, pushing the
fresh and cold Arctic water into the Labrador Sea, contributing to the salinity of the Labrador Sea and
the thermohaline circulation of the North Atlantic ocean (Tang et al., 2004; Zhang et al., 2021). The
annual fluctuation of sea-ice from the Canadian Arctic Archipelago, through Baffin Bay, plays a
significant role in the Atlantic Meridional Overturning Circulation which could regulate the global climate
system as an important component of great ocean conveyor (Zhang et al., 2021). Furthermore, the
annual fluctuation of sea-ice coverage further contributes to the interannual variability of deep
convection and stabilization of the water column in the Labrador Sea (Tang et al., 2004).

4.3.2 Lancaster Sound

Located north of Baffin Island and south of Devon Island, Lancaster sound connects the Arctic Ocean to
Baffin Bay. The western end of Lancaster Sound connects to the Arctic Ocean through Barrow Strait
where the depth is ~125 m and width is ~55 km (Tang et al., 2004). The eastern end of Lancaster Sound
flows to Baffin Bay through a ~100 km wide passage (Zhang et al., 2021). Lancaster Sound is the second
principal pathway for the Canadian Arctic Archipelago and provides a net inflow to Baffin Bay twice that
of Jones and Smith Sound (Addison & Bourke, 1987; Zhang et al., 2021). Lancaster Sound experiences
interannual variability with a larger flux of water outflow in winter and spring and contributes to 33.9 %
of the water flowing into Baffin Bay (Zhang et al., 2021). Due to the cyclonic water currents in Baffin Bay,
a large inflow of water from Baffin Bay is also pushed over the Baffin Island slope, into the eastern side
of Lancaster Sound (Tang et al., 2004).

4.3.3 Barrow Strait

The Barrow Strait is located north of Somerset Island, forming part of the Parry Channel and connecting
the Arctic Ocean in the west to Baffin Bay in the east through Lancaster Sound (Prinsenberg & Bennett,
1987). The strait spans approximately 270 km long and 45 km wide, with a depth ranging between 125
m to 165 m in the direction of Lancaster Sound where depth rapidly drops to 500 m. Land-fast ice
typically covers the strait from late November to late June (Pharand & Legault, 1984).

4.3.4 Parry Channel
The Parry Channel is a passage running east to west from Baffin Bay, flowing through Lancaster Sound,

Barrow Strait, Viscount Melville Sound, exiting through McClure Strait into the Beaufort Sea, and
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ultimately the Arctic Ocean (MaclLean, 2017; Smiley, 1979). The channel is a section of the Northwest
Passage and separates the Queen Elizabeth islands from the southern Archipelago and mainland
Nunavut. Parry Channel is the largest strait within the Canadian Arctic Archipelago spanning a width of
52.3 km at it’s smallest point (Wekerle, 2013). Sea ice conditions are severe within this channel
accumulating to more than 50 % coverage of landfast ice (Chen, 2023; Smiley, 1979). Early ice break-up
and high food production in eastern Parry Channel are the main attractors to migrating marine
organisms annually. The net flow from west to east is greatest in McClure Strait moving into cyclonic
circulation around Prince of Wales Island, south into McClintock Channel and then re-entering Parry
Channel to the north through Peel Sound (Wekerle, 2013).

4.3.5 McDougall Sound

Located between Bathurst Island and Cornwallis Island, the McDougall Sound opens into the Barrow
Strait of the Parry Channel (Pharand & Legault, 1984). Further, characteristics for this water body have
not been well documented in published literature.

4.3.6 Nares Strait

Located east of Ellsemere Island and west of Greenland, Nares Strait includes Robertson Channel, Hall
Basin, Kennedy Channel, Kane Basin, and Smith from north to south (Kalenitchenko et al., 2019). The
northern end of Nares strait connects to the Arctic Ocean through Robertson Channel where an ice arch
forms between Nares Strait and the Lincon Sea (Kalenitchenko et al., 2019). The southern end of Nares
Strait connects to Baffin Bay through a 25 km wide channel with a deep sill at Smith Sound where an ice
arch typically forms in winter (Kalenitchenko et al., 2019). These ice arches are crucial for maintaining
the North Water Polynya, also known as Pikialasorsuaq (Jennings et al., 2015). The two ice arches
breach in summer, followed by sea ice transported through Nares Strait into Baffin Bay, influencing the
salinity and temperature of the Labrador Sea Nares (Kalenitchenko et al., 2019). Nares Strait is the first
principal narrow path of through flow in the Canadian Arctic Archipelago and contributes to 50.6 % of
the water flowing into Baffin Bay (Zhang et al., 2021). Simulations based on a long-term dataset (1978-
2016) indicated that the water volume transported by Nares Strait played the most significant role in the
volume on transport in Davis Strait (Zhang et al., 2021). Due to the cyclonic water currents in Baffin Bay,
a large inflow of water from Baffin Bay is also pushed into Nares Strait through Smith Sound (Tang et al.,
2004).

4.4 Fresh Water

There are at least 38 lakes and ponds located across Cornwallis Islands, including Char and Resolute
Lakes located near Resolute Bay (Michelutti et al., 2007). NPC (2023c) demonstrates essential char
fishing rivers surrounding Resolute Bay and throughout Cornwallis Island, as seen in Figure 4.1.8 in
Appendix C of the 2023 RNLUP*8, Shallow tundra ponds dominate the High Arctic which are
characterised by small volumes (> 2 m depth), low dilution of solutes, high sensitivity to external inputs
and freezing completely during the winter months (Antoniades et al., 2003). A major difference between
lakes and ponds in the High Arctic is lakes will remain completely frozen for nine months of the year

18 URL to access the figure: https://www.nunavut.ca/sites/default/files/23-017e 2023-09-07-
2023 or appendix ¢ maps chapter 4 english.pdf
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verses ponds, with lower thermal capacities, will freeze and thaw earlier than lakes (Antoniades et al.,
2003).

Near Resolute Bay there are two waterway crossings that intersect the haul road, one of which drains
into the foreshore of the community harbour (see Figure 7-11). The creeks are small, non-fish bearing,
and connected to drainage from small upland lakes. One of the crossings has culverts (74° 40.955'N, 94°
47.743'W, Creek No. 1 [unnamed], see Photo 7-7, Panel a), and the second creek would require culverts
as the road intersects it (74° 41.401'N, 94° 49.656'W, Mecham River, see Photo 7-7, Panel b. Mecham
River is fed by numerous small lakes, with the mouth of this river 0.2 km south of the community
harbour footprint (see Photo 4-1). There are no concerns about the community harbour footprint
impacting near by lakes (Advisian, 2020b).

Photo 4-1: Mecham River: a) Inland View; b) Seaward View

Source: Dynamic Ocean, 2024
4.4.1 Anadromous River Systems

Resolute River, located on the western shore of Resolute Bay, is fed primarily by Resolute and Char
Lakes, where there may be some sea run Arctic char (described in Section 6.3.2) in these lakes (IQ
Workshop 2019 - Peter Amarualik), and in the nearby rivers (IQ Workshop 2019 - Joadamee Amagoalik)
(see Figure 2-1). The mouth of Resolute River is located about 1.5 km northwest of the community
harbour footprint on the opposite side of Resolute Bay and will not be affected by any Project
components.

4.5 Ocean Currents

There are two major wind-driven currents in the Arctic Ocean, the Beaufort Gyre and the Transpolar
Drift Stream. Surface water circulates clockwise from east to west. The Arctic Ocean connects to the
Atlantic Ocean through the Baffin Island Current, a combination of the West Greenland current inflow,
and Artic outflow from channels of the Canadian Artic Archipelago (Figure 4-1) (Britannica & The Editors
of Encyclopaedia, 1998).
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Surface current data was collected in Resolute Bay using a drogue (a surface float with a Global
Positioning System [GPS] tracker) in the feasibility (2019) and detailed design (2024) phases. The drogue
was visually monitored using binoculars to track its location. Current data was collected for
approximately one hour. In 2024, the average and maximum current speed were 0.7 km/h and 4.1
km/h, respectively. In 2019, the average current speed was 0.4 km/h, with maximum current speed of
2.6 km/h. The net displacement was towards the southeast at both surveys (see Section 4.6).

Figure 4-1: Ocean Currents of the Canadian Arctic

Source: Figure 8 in Copland et al. (2018)

4.6 Surface Circulation Drogue Program

Surface current data was collected using a drogue (a surface float with a GPS tracker). The surface float
was set up with a Bad EIf GPS Pro, which enabled recording of the trajectory during the survey in
conjunction with visual tracking using binoculars.

A surface drogue was deployed during the feasibility (18 August 2019) and detailed design (28 August

2024) phases in the southern and northern extent of Resolute Bay respectively (see Figure 4-2). The
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drogue was tracked visually by the field team with binoculars and a GPS tracker attached to it. The GPS
was turned on in ‘track’ mode, and a deployment and retrieval GPS position was documented by the
field team. See Photo 4-2 for a photograph of the drogue during deployment. Results of the two drogue
surveys are provided in Table 4-1, and the tidal variation during which the drogue was deployed can
been see in Figure 4-3.

Photo 4-2: Demonstrative Photo of Drogue Deployment

Source: Dynamic Ocean, 2024
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Table 4-1: Feasibility (2019) and Detailed Design (2024) Drogue Results
PO 0 ding Po 0 of= e peed
- ' -
Latitude (N) | Longitude (W) | Latitude (N) | Longitude (W) | Deployment | Retrieval Deployment | Retrieval | Max Mean
2024 74°41.505 94°51.934 74° 41.312 94° 50.676 15:09 16:18 0.8 km SE 0.8 0.9 2.2NM/h | 0.4 NM/h
2019 74°41.053 94°51.448 74°40.780 94°50.253 15:10 17:35 0.95 km SE 1.5 1.1 1.4NM/h | 0.2 NM/h
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Figure 4-3: Drogue Survey Time and Tide Information: a) 28 August 2024, b) 18 August 2019

Source: Resolute Station (05560) in CHS (2019, 2024)
Note: Duration of drogue program represented by grey column
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4.7 Tidal Range

Tide levels for Resolute Bay were obtained from Canadian Tide and Current Tables, Volume 4 (CHS,
2025), and are provided in Table 4-2. Average half-daily tidal range for the Arctic is represented in Figure
4-4,

Table 4-2: Tide Levels at Resolute Bay

Tide Elevation (m, CD)

Highest High Water (HHW) 2.3
Higher High Water Mean Tide (HHWLT) 2.0
Higher High Water Large Tide (HHWMT) 1.6
Mean Water Level (MWL) 1.7
Lower Low Water Mean Tide (LLWMT) 0.4
Lower Low Water Large Tide (LLWLT) 0.0
Lowest Low Water (LLW) -0.4

Source: Resolute Station (05560) - CHS (2025)

Tidal Range __‘_,!’ 0 =
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Figure 4-4: Changes in Sea-Level with the Dominant Half-Daily Tide

Source: Change in Sea Level with the Dominant Half-Daily Tide in Oceans North Conservation Society et al. (2018)
Note: Red square depicts Resolute Bay location
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4.8 Ocean State

Arctic circulation flows in a quasi-closed circuit counterclockwise in the Beaufort Gyre with an eastern
coastal flow. Pacific water entering the Arctic flow through the Arctic Archipelago to Baffin Bay and then
south to the Labrador Sea (Greenan et al., 2019).

4.8.1 Ocean Temperature

Documentation of ocean temperatures is of critical interest at this time when climate change is thought
to be driving increased water temperatures in the Arctic (Greenan et al., 2019). Arctic Sea Surface
Temperature (SST) has increased by greater than 0.5 °C per decade from 1982 to 2017 in open-water
areas of the Beaufort Sea, Hudson Bay and Baffin Bay (Greenan et al., 2019). Temperature trends near
the seabed of Lancaster Sound have increased by 0.2 °C (2002-2011), while the Baffin Island Shelf in
depths of 50 m to 200 m there is slight cooling of -0.05 °C per decade. Additional cooling trends
recorded in central Baffin Bay in the surface (0 m to 50 m) of -0.16 °C per decade (Greenan et al., 2019).
Conversely, further warming trends were observed in off-shelf basins at subsurface (150 m to 900 m)
temperatures increasing by 0.48 °C per decade since 1970.

4.8.2 Open and Iced Water Conditions

One of the major environmental forces against marine infrastructure in the Arctic is the formation,
breakup, and movement of ice. The relationship between the Arctic’s annual snow, ice and daylight
compared to the time of year is represented in Figure 4-6. Based on the 30-year average between 1991
to 2020, the typical dates in Resolute Bay for break-up and freeze-up are the weeks of 16 to 23 July, and
1 to 8 October, respectively (Figure 4-7). Recent years are seeing the effects of climate change, and the
30-year averages are not necessarily applicable

Overall, the Arctic has been experiencing a significant reduction in Multi-Year Ice (MYI). Currently, over
70 % of the Arctic Sea ice is First Year Ice (FYI) and melts seasonally. This thin ice melts faster and breaks
up easier than MYl and can be moved more easily by wind (Kwok 2018). Large sheets of ice floating into
a marine structure can have higher impact forces than normal berthing energy. Within the community
harbour, the thickness of the ice combined with the tidal range can significantly impact the mooring
system; therefore, ice thickness is considered a crucial aspect in the design of marine infrastructure. In
Resolute Bay, the presence of MYl is 67 % to 84 % during the time of the ice break-up.

4.8.3 Sea Ice Conditions and Thickness

Sea ice conditions are described in four distinct annual cycles which are termed: freeze-up, iced, break-
up, and open-water (see Figure 4-5, Figure 4-6, Figure 4-7). Additional categories of ice cover which may
be referred to in other sections of this report are provided in Table 4-3.

Annual mean sea ice extent has on average declined since 1979, at a current rate of 13.1 % per decade
(ECCC, 2021). Depending on the region, the Canadian Arctic summer sea ice area has decreased by 5 %
to 20 % per decade from 1968 to 2016 (Derksen et al., 2019). The fraction of open-water varies

significantly from year to year, especially in the summer months, though it is generally on the rise (see
Figure 4-5) (Canatec Associates International Ltd., 2014). According to Coupled Model Intercomparison
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Project Phase 5 (CMIP5) models, by 2050 the majority of the Canadian Arctic sea will have at least one
ice-free month (Derksen et al., 2019).

The north coastline of Ellesmere Island hosts all remaining ice shelves in Canada (Government of
Canada, 2020a). These ice shelves were formed after the Ellesmere Ice Shelf, 8597 km? in size in 1906,
broke apart in 1959 (Government of Canada, 2020a; Mueller et al., 2017). By 2015, the total ice shelf
area dropped to a total of 525 km? (Government of Canada, 2020a). Ice shelves decline as large sections
calve off into the Arctic Ocean. For example, the last fully intact ice shelf, Milne Ice Shelf, lost 79 km? (43
% of its mass) into the Arctic Ocean in less than 48 hours at the end of July 2020 (Kubny, 2020; Nunavut
News, 2020).
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Figure 4-5: Fraction of Open-Water: a) January to December; b) 2002 to 2013

Source: Canatec Associates International Ltd. (2014)
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Figure 4-6: Generalized Annual Snow, Ice, Water and Light Cycles in Nunavut

Source: Figure 4 in NPC (2023b)
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Figure 4-7: 30-Year Ice: a) Break-Up; b) Freeze-Up

Source: Government of Canada (2021)
Note: Resolute Bay depicted by green square
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Table 4-3: Categories of Arctic Sea Ice

Term Definition

Anchor Ice

Submerged ice attached or anchored to the bottom, irrespective of the nature of its
formation.

Fast Ice

Ice which forms and remains fast along the coast. It may be attached to the shore, to
an ice wall, to an ice front, between shoals or grounded icebergs. Vertical fluctuations
may be observed during changes of sea level. It may be formed in-situ from water or
by the freezing of floating ice of any age to shore and can extend a few metres or
several hundred kilometres from the coast. It may be more than one year old in which
case it may be prefixed with the appropriate age category (old, second year, or multi-
year). If higher than 2 m above sea level, it is called an ice shelf.

First Year
Ice

Sea ice of not more than one winter’s growth, developing from young ice; 30 cm or
greater. It may be subdivided into thin first year ice (sometimes referred to as white
ice), medium first year ice, and thick first year ice.

Floe Edges

Created at the end of winter/beginning of spring as non-land-fixed ice breaks away
from landfixed ice. Floe edges are composed of thick land-fixed ice at the interface of
fully or partially open-water.

Freeze-Up

This term refers to a particular length of time over which ice appears in a given area
(generally one to two weeks). However, freeze up does not necessarily imply a growth
of ice, but can also indicate a movement of ice into a particular area.

Ice Edge

The demarcation at any given time between open-water and sea, lake or river ice,
whether fast or drifting.

Ice Foot

A narrow fringe of ice attached to the coast, unmoved by tides and remaining after the
fast ice has moved away.

Landfast Ice

A type of largely immobile sea ice that primarily forms off coasts in shallow water for a
certain period of time. In High Arctic, landfast ice may linger for several years,
dependent on weather conditions. Typically, landfast ice starts to grow in fall and
melts away completely in summer. The offshore extension of landfast ice varies,
dependent largely on coastal bathymetry and topography. This type of sea ice has a
profound influence on coastal resources and residents.

Multi-Year Old ice which has survived at least two summer melts. Hummocks are smoother than

Ice on second year ice and the ice is almost salt-free. Where bare, this ice is usually blue in
colour. The melt pattern consists of large interconnecting, irregular puddles and a well-
developed drainage system.

Polynya Areas of persistent open-water surrounded by sea ice (see Section 3.2.5).

Ice Shelf Ice shelves are extensions of thick land ice that flow out over a cold coastal ocean. Ice

shelves range in thickness from about 50 m to 600 m (160 to 2000 feet) and can extend
tens to hundreds of miles from the coast, where the ice first goes afloat. Some ice
shelves have persisted for thousands of years. When an ice shelf is narrower than the
bay it occupies, it is sometimes called an ice tongue.

Source: Government of Canada (2020b); Lemieux et al. (2018); NPC (2016); Polar Science Center (2010)
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49 Seasonal Daylight Regimes

Resolute Bay experiences 24 hours of sunlight from late April to mid August. During the winter, the
community experiences 24 hours of darkness. Figure 4-8 breaks down hours of sunshine, dusk, darkness,
and dawn over the course of the year.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
I nignt Il Astronomical Twilight B Nautical Twilight Civil Twilight Daylight " Solar Noon/Midnight

Figure 4-8: Sunrise, Sunset, Dawn, and Dusk Time in Resolute Bay

Source: Time and Date (2024)
4.10 Precipitation

Average rainfall, snowfall, and snow depth in Resolute Bay were obtained from the Canadian Climate
Normals station data from 1991-2020 and are presented in Table 4-4.

Table 4-4: Precipitation Averages in Resolute Bay, Nunavut

Total Precipitation (mm) Average Snow Depth (cm)

January 4.9 17
February 4.4 17
March 7.4 16
April 8.3 17
May 8.6 16
June 15.7 7
July 29.3 0
August 32.6

September 19.0

October 15.1 11
November 12.0 15
December 6.7 18
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Total Precipitation (mm)

Yearly Total 164.1
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Average Snow Depth (cm)

11

Source: Resolute Bay - Government of Canada (2024a)
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5 Marine Water and Sediment Quality
Program objectives for marine water and sediment quality are provided in Section 1.5 (Table 1-1).
5.1 Desktop Review

Water and sediment quality data for Nunavut, including Resolute Bay, is limited. The Nunavut General
Monitoring Plan (NGMP) classifies water and sediment quality monitoring into two categories: project
monitoring (project specific within a local study area), and general monitoring (addresses information on
the long-term state and health of aquatic ecosystems in the Nunavut territory) (NGMP, 2013).

There is no established mechanism for the monitoring of marine water quality in the NGMP (NGMP,
2013), however, the lack of marine water quality data for the Arctic is identified as knowledge gap by
NPC due to its potential impact on marine mammals and seabirds (Government of Canada, 2018c). The
Northern Contaminants Program is one organization that collects marine water quality information
(Government of Canada, 2018a). Understanding marine water quality is important in Nunavut,
particularly in the context of climate change, where changing conditions of sea ice and freshwater runoff
are important drivers in Arctic water quality (Nummelin et al., 2015). Understanding these variables
provides a broader understanding of variable seasonal effects on coastal and offshore processes
(Government of Canada, 2002).

Within Nunavut communities, the influence of storm water runoff, the effectiveness of wastewater
treatment, and localized spills can influence marine water and sediment quality. Storm water run off in
Resolute Bay is poorly understood, but its impact is likely at a localized level since Resolute Bay is a
relatively unimpacted area. The majority of communities in Nunavut use trucks for wastewater and
effluent for disposal in Wastewater Stabilization Ponds (WSPs). Sewage from some public facilities in
Resolute Bay is trucked to a WSP near the airport. However, Resolute Bay is one of three communities
that utilise utility tunnels to transport untreated wastewater from households for disposal (Wooton et
al., 2008). A wastewater treatment plant is planned, but currently untreated wastewater is conveyed
from houses through the utility tunnel for discharge to the marine environment. The wastewater outfall
is on the east side of Resolute Bay, east of the community harbour (Figure 1-1). While there was no
information relayed by knowledge holders directly in regard to marine water and sediment quality, it
was stated that harvesting for bottom dwelling organisms (whelks, sea urchins, and clams) is not done
due to the outfall (IQ Workshop 2019 - Peter Amarualik).

5.2 Field Program (Water Quality)

A field program for water or sediment quality was not conducted in 2024, as the 2019 water quality data
was considered sufficient.

5.2.1 Survey Location

Marine water quality in Resolute Bay was assessed over one sampling event on 18 August 2019 by an
experienced marine scientist and a local Inuit assistant. Water samples were taken from four locations
as shown in Figure 5-1. Sample locations were selected to give a broad overview of water quality in the
vicinity of the Community Harbour Study Area. Sample locations were delineated and georeferenced
using the Avenza App on an iPad.
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Marine water quality survey locations and depth sampled are provided in Table 5-1.

Table 5-1: Marine Water Quality Sampling Locations (18 August 2019)

Dep )3
ple 1U Latitude Longitude € ep ep elg e
(N) (W) ALEs0

15:42 S 1

RB 1 74°41.452 | 94°51.647 22 1.5 20.5
15:27 D 21
16:15 S 1

RB 2 74° 41.450 | 94°51.125 18 1.4 16.6
16:00 D 17
16:30 M 3.5

RB 3 74°41.580 | 94°51.451 7.0 1.4 5.6
16:45 M 3.5
17:02 S 1

RB 4 74°41.284 | 94°52.329 16 1.2 14.8
16:52 D 15

Note: S = Shallow (1 m below sea surface), D = Deep (1 m above seabed), M = Midwater
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5.2.2 Methodology
5.2.2.1 Field

Samples for chemical analysis were collected from each sampling site using a 5.0 L Teflon lined Niskin
bottle deployed from the vessel. The Niskin was cleaned with Alconox metals-free soap to remove any
contaminants, then rinsed with site water prior to each deployment. When depths were greater than 8
m, two samples were taken from each site, one at the surface (1 m below surface) of the water column
and one from the bottom of the water column (1 m above seabed). The Niskin was lowered over the
side of the vessel to the required depth, a messenger was deployed and the Niskin retrieved to the
surface with contained sample. Once at the surface, the water sample was decanted into specific
containers, supplied by the laboratory, for the required analyses. Any bottles intended to receive
analysis for dissolved analytes (e.g. metals) were filtered using a sterile 0.45 um suction filtration system
before decanting to the required bottle. Samples were preserved in the field per laboratory guidance,
appropriately labelled using indelible ink to write the sample location number, depth of sample and
date, and were immediately stored in coolers. Samples remained in refrigerated condition until
dispatched to the analytical testing laboratory, where they are maintained at 4°C.

All samples were retained at the analytical laboratory for three months from the date of submission for
repeat/verification testing, if required. In 2024, YSI Specific Conductivity, Temperature, pH, Turbidity,
and Depth were taken during the plankton field program (see Sections 7.1.4.2, 7.4.4).

5.2.2.2 Laboratory
Samples sent to the laboratory for chemical analysis were analyzed for the following:

e Nutrients (ammonia, nitrate, nitrite, phosphate, orthophosphate).
e Physical parameters (pH, total suspended solids, total organic carbon).
e Total metals, including mercury.

e Dissolved metals, including mercury.
5.2.3 Data Analysis

Laboratory data were directly imported into the Environmental Quality Information System (EQuIS) 5.5.1
database (Earthsoft, Concord, MA). Checks for data quality were conducted to confirm data are
admissible for use. Analytical water quality results were compared to the CCME - Canadian Water
Quality Guidelines (WQG) for the Protection of Aquatic Life (CCME, 2003). These guidelines provide
nationally endorsed, sciencebased goals for maintaining quality in aquatic ecosystems and are used for
guidance to assess marine water quality. Water quality results were compared to long term guidelines.
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5.2.4 Quality Assurance/Quality Control
5.2.4.1 Field QA/QC

The field Quality Assurance/Quality Control (QA/QC) measures for the water quality field program
included procedures to reduce the risk of cross-contamination. The following QA/QC procedures were
incorporated during sampling to ensure the highest quality results:

e Using qualified environmental staff experienced in marine water sampling and field supervision
of local assistants.

e Decontaminating all water sampling equipment by washing with a phosphate-free detergent
solution, followed by thorough rinsing with site water, prior to collecting a sample at each
location.

e Prevention of cross-contamination by wearing a new pair of nitrile gloves for each sampling
location when handling samples and sampling equipment.

e Storing samples in the appropriately cleaned and labelled sample containers.

e ‘Blind labelling’ all field QA/QC duplicate samples in the field with QA/QC field numbers which
do not relate to the sampling location names.

e Keeping water samples cool (4°C) after sampling and during transport.
e Avoiding headspace in the sample containers.
e Maintaining a clean and organized work area.

e Aregimented process for sample documentation was used, including:

o Labelling all field sample containers and field data sheets with pencil/indelible ink and waterproof
labels.

o Backing up electronic data (i.e. positional data from GPS, photographs), in duplicate, at the end of
each field day and labelling electronic files.

o Keeping thorough notes, including photographs, GPS coordinates, tidal/weather conditions, and
recording potential confounding factors observed during field days and at sites.

e Transporting samples under Chain of Custody (CoC) documentation.
5.2.4.2 Laboratory QA/QC

Laboratory analysis was conducted in accordance with professional standards using accepted testing
methodologies, quality assurance, and quality control. The laboratory used for sediment sample
analyses is a Canadian Association for Laboratory Accreditation Inc. (CALA) accredited for the
methodologies used and is experienced in the analysis of marine sediments.

QA/QC procedures for contaminant assessment were used from sampling through to completion of
laboratory analysis included:

e Chain of Custody documentation
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e Field and intra-laboratory QA/QC protocols

One field duplicate sample was collected in Resolute Bay and analyzed to determine the variability in
analytical parameters.

Laboratory QA/QC included procedures to promote high quality laboratory results as well as measures
to verify the results. These procedures included analysis of laboratory methodology blank, laboratory
matrix spike, laboratory spiked blank, and laboratory duplicate.

A validation of the analytical data was undertaken to confirm that the data quality was suitable for
undertaking an assessment to characterize water quality (see Section 5.2.2.2). This validation included a
consideration of results for laboratory blanks, standards, spikes, and field and laboratory duplicate
samples and is assessed against (CCME, 2016).

5.2.5 Results
5.2.5.1 Chemical

The results for chemical analyses for water quality are summarized below and presented in Appendix A
Table A-1 (General Water Chemistry), Table A-2 (Total Metals); and Table A-3 (Dissolved Metals). Results
are compared against the CCME (2003) long-term marine water quality guideline for the protection of
aquatic life.

Laboratory analytical results are available on request.
5.2.5.2 Major lons, Nutrients, and Physicochemical

Results of laboratory analysis for major ions, nutrients and physiochemical parameters are summarized
as follows:
e pH was consistent across depth and sample location, ranging from 7.88 to 7.96.

e Nutrients were generally elevated at the surface (ranged from 0.012 mg/L to 0.030 mg/L)
compared to deeper depths (ranged from 0.012 mg/L to 0.023 mg/L).

e Water hardness was consistent across sampling locations and was generally elevated at depth
compared to surface samples. Total hardness (as CaCO3) ranged from 4650 mg/L to 6870 mg/L.

e Total organic carbon was relatively consistent across sample location and depth, ranging from
81 mg/L to 100 mg/L.

5.2.5.3 Total Metals
Results of laboratory analysis for total metals are summarized as follows:
e All metals, except cadmium (RB-4 shallow; 0.220 pg/L, and RB-4 deep; 0.289 pg/L) and

chromium (RB-4 shallow; 4.03 pg/L and RB-4 deep; 3.97 pg/L) were below their respective CCME
long-term marine water quality guideline, where a guideline exists.
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Beryllium, bismuth, boron, lithium, selenium, silicon, titanium, vanadium and zirconium were
below Reportable Detection Limit (RDL) in all samples and therefore lower than the CCME long-
term marine water quality guideline, where a guideline exists.

Aluminum, arsenic, barium, cobalt, molybdenum, nickel, strontium, calcium, magnesium,
potassium and sulphur were present above respective RDLs in all samples. Concentrations of all
analytes were relatively consistent across depth and sample location.

Antimony, lead, silver and tin were above RDL in two of eight samples, at all of the same
location (RB-4 shallow and RB-4 deep).

Cadmium was above the RDL in four samples: RB-1 deep, RD-2 deep, RB-4 shallow and RB-4
deep. These samples ranged from 0.051 pg/L to 0.289 ug/L.

Chromium was above the RDL in four samples: RB-1 shallow, RB-3 shallow, RB-4 shallow and
RB-4 deep. These samples ranged from 0.73 pg/L to 4.03 pg/L.

Copper was above the RDL in four samples: RB-1 shallow, RB-2 shallow, RB-4 shallow and RB-4
deep. These samples ranged from 0.57 pg/L to 80.4 pg/L.

Iron was above the RDL in three samples (RB-1 deep, RB-4 shallow and RB-4 deep). The
concentrations equalled the RDL in one sample at RB-2 deep. Iron levels ranged from 17 pg/L to
147 ug/L.

Manganese was above the RDL in four samples (RB-1 deep, RB-2 deep and RB-4 shallow and RB-
4 deep), ranging from 1.57 ug/L to 105 pg/L.

Dissolved Metals

Results of laboratory analysis for dissolved metals are summarized as follows:

All dissolved metals, except chromium (RB-3 shallow; 1.58 pg/L.) were below their respective
CCME long- term marine water quality guideline, where a guideline exists.

Antimony, beryllium, bismuth, selenium, silicon, silver thallium, titanium and zirconium were
below RDL in all samples.

Boron, lithium, strontium, uranium, calcium, magnesium, potassium and sulphur were present
above respective RDLs in all samples. Concentrations of all analytes were relatively consistent
across depth and sample location.

Aluminum, arsenic, barium, molybdenum, nickel and iron were all above the RDL in the same
five samples (RB1- shallow and deep, RB-2 shallow and deep and RB-3 shallow). For each of the
metals, the concentrations above the RDL were relatively consistent.

Cadmium was above the RDL in four of eight samples: RB-1 shallow, RB-1 deep, RB-2 deep and
RB-3 shallow. These samples ranged from 0.56 pg/L to 0.92 pg/L.

Chromium was above RDL in four samples: RB-1 shallow, RB-1 shallow, RB-2 shallow and RB-3
shallow. These samples ranged from 1.13 pg/L to 1.58 pg/L.

Cobalt was above the RDL in one sample (RB-2 shallow; 0.20 pg/L).
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e Copper was above the RDL in four samples: RB-1 shallow and deep, RB-2 deep and RB-3
shallow. These samples ranged from 0.56 pg/L to 0.92 pg/L.
e Lead was above the RDL in one sample (RB-2 shallow; 0.24 pg/L).

e Manganese was above the RDL in three of eight samples: RB-1 deep and shallow, and RB-2
deep. These samples ranged from 0.68 pg/L to 2.24 ug/L.

e Tin was above the RDL in two samples (RB-1 shallow; 1.3 pug/L and RB-3 shallow; 1.1 pg/L).
Concentrations at RB-2 shallow were equal to the RDL (1.0 pg/L).

e Vanadium was above the RDL in two samples (RB-1 shallow; 11 ug/L, and RB-1 deep; 11 pg/L).
Concentrations at RB-2 shallow were equal to the RDL (10 pg/L).

e Zinc was above the RDL in one sample (RB-1 shallow; 6.1 pg/L).
5.2.6 Data Validation
5.2.6.1 Laboratory Accuracy and Precision

Bureau Veritas (BV) incorporated a range of QA/QC methodologies to ensure accuracy and precision of
data. The results of the QA/QC completed are detailed below.

5.2.6.1.1 Laboratory Methodology Blanks

An assessment of laboratory blank samples reported by BV demonstrates concentrations below the RDL
for the majority of parameters, so cross-contamination of samples does not appear to have occurred.

5.2.6.1.2 Laboratory Duplicates

The CCME (2016) recommends that laboratory duplicate samples should be within a Relative Percent
Difference (RPD) of £20 % for metals and nutrients and +0.3 pH units for pH (CCME, 2016).

Review of BV QC results shows all RPDs to be within acceptable limits.
5.2.6.1.3 Matrix Spikes

To verify that the physical properties or characteristics of the matrix do not interfere with the analytical
result, a known concentration of the chemical of interest is mixed into a sample of the required matrix.
Matrix spikes measure the analytical methodologies’ performance on a specific matrix type. CCME
(2016) states that recovery limits of 70 % to 130 % for metals in water or 80 % to 120 % for metals in
sediment are acceptable.

Review of BV QC results identified that all matrix spike recovery met the acceptability criteria for all

metals except total molybdenum (126 %), total tin (135 %) and total ammonia (62 %). Dissolved mercury
also did not meet the acceptability criteria (78 %).
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5.2.6.2 Field Duplicate Analysis

Field replicates are samples that are split from the original sample. These QC samples identify variation
associated with sub-sample handling and repeatability of laboratory analysis. One field duplicate sample
at RB 4 Deep was collected. The CCME (2016) states that RPD for water quality field duplicates should be
within 40 %.

Review of the field duplicate QC results showed all RPDs to be within acceptable limits.
5.2.6.3 Holding Times

All water and sediment samples were stored in coolers and then transported to the laboratory chilled,
where samples were stored under refrigeration until analyzed.

Samples were in accordance with recommended holding times. Standard methodologies for pH analysis
state that pH should be analyzed within 15 minutes of sampling, and therefore, generally is measured in
the field. Therefore, analysis of pH was completed outside of standard holding times. A summary is
provided in Table 5-2.

Table 5-2: Resolute Bay Marine Water Quality Holding Times

; Sample Sample Sample )3 olding
Taken Delivered Analyzed rassec s
Mercury (dissolved) 28
Mercury (total) 12-Sep-19 25 days 28
18-Aug-19 03-Sep-19
Total Organic Carbon 28
Total Metals 11-Sep-19 24 days 180
53 Discussion

Marine water quality in Resolute Bay was consistent across sites and depth profiles.

Metal concentrations were below respective (CCME, 2003) guidelines for all metals, except cadmium
and chromium. Both exceeded CCME guidelines at the same location (RB 4), and for both shallow and
deep water. Chromium is a naturally occurring mineral and increased levels can be attributed to
industrial waste leakage and disposal (EPA, 2019). Due to the remote nature of Resolute Bay, it is
unlikely that the raised levels of chromium are due to industry and are naturally occurring. Fluctuations
in mineral levels in Arctic waters are common due to dilution from sea ice melt (Zhang et al., 2019) and
this could be responsible for the raised levels of chromium observed.

Across all sample locations, dissolved metal concentrations were comparable to total concentrations,

indicating that metals typically are not bound to solids. pH, hardness, alkalinity, TOC, TSS, sulphur and
metal concentrations were consistent across shallow and deep samples.
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Additional observations from within the Community Harbour Study Area included: during the intertidal
habitat survey, a sulphur odour and visual observations of green algae were noted, therefore only a
visual survey was performed (e.g., rocks were not lifted to look for amphipods); during the subtidal
habitat survey, seaweed was noticeably more silt covered compared to areas on the western portion of
Resolute Bay; and, during the terrestrial habitat surveys, sewage debris was visually observed near the
outfall (e.g., wet wipes, etc.).

Marine water and sediment quality is a concern for the Resolute Bay community due to the location of
the wastewater outfall, which has impacted the ability of residents to harvest marine organisms. During
an HTA design workshop, there were discussions surrounding consideration for the orientation of the
community harbour entrance relative to currents in Resolute Bay, which if not considered could result in
sewage within the community harbour (see Appendix 2 - Community Consultations of the main report).
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6 Fish and Marine Mammals

The coastal marine environment of the Arctic Ocean surrounding Nunavut represents an important
ecosystem for fish and marine mammals. Intertidal areas are inaccessible throughout periods of the year
when the ocean is frozen and along with shallow subtidal areas, are impacted by seasonal ice scouring.
Changing seasons and ice movement play an important role in the distribution of marine mammals.
These variables have led to uniquely adapted species that have tolerance for extreme climatic regimes
(Lindgren et al., 2016). It also represents an important socio-economic function for the Inuit who are
dependent on fish and marine mammals for subsistence harvesting.

Program objectives for fish and marine mammals are provided in Section 1.5 (Table 1-1).
6.1 Fish and Marine Mammal Focal Species and Species Categories

Focal fish and marine mammal species were selected based on several variables which included: their
importance to Inuit for subsistence and food security; their geographic ranges which includes the
potential to occur in the Project Study Area; and for their representative role in food chain dynamics.
Each species was then further categorized based on their use of the habitat (e.g. migratory, resident) to
understand their potential for occurrence within the Project Study Area.

The IQ workshop (see Section 2) provided valuable insight and local knowledge into the seasonality,
distributions and habitat use of marine species in Resolute Bay. Species identified as focal are listed in
Table 6-1. The Marine Corridors relevant to water bodies for migratory organisms is provided in Figure
1-2. See Table 3-1 for species designations and probability of occurrence with the Project Study Area and
Marine Corridors. Species categories were defined to represent the extent to which the marine species
migrate and whether they are permanent residents of Arctic waters.

6.1.1 Fish

Marine fish species that are found in the Arctic occupy the ocean either as residents, migratory species,
or anadromous, as defined below:

e Migratory: species that migrate exclusively in the marine environment on an annual or seasonal
basis, triggered by local climate, food availability, or for mating reasons.

e Resident: species that occupy the same general area throughout the year.

e Anadromous: species that move between freshwater and marine environments for the purposes
of feeding in one environment and spawning.

6.1.2 Marine Mammals

Marine mammals that are found in the Arctic were categorized as either Arctic Residents or Seasonal
Visitors, as defined below:

e Arctic Resident: species that reside in the Arctic year-round.
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e Seasonal Visitor: species that predictably reside within the Arctic region for a portion of the
year, most typically the open-water season.
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Table 6-1: Occurrence of Focal Species
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Speci Speci Species Spatial Report
pecies (Common p €18 pecies Spati Seasonal Occurrence p. f
Type (Latin Name) Category Section

Name)
Fish Amphipod Gammarus sp. Resident Benthic Year-round 6.3.1
invertebrate
Arctic char Salvelinus alpinus Anadromous Pelagic fish Year-round 6.3.2
Arctic cod Boreogadus saida Migratory Pelagic fish Year-round 6.3.3
Arctic Sculpin | Myoxocephalus Scorpius Resident Bottom dwelling Year-round 6.3.4
(shorthorn) fish
Gymnocanthus tricuspis
(Arctic staghorn)
Truncated Mya truncata Resident Benthic Year-round 6.3.5
Soft-Shell invertebrate
Clam
Marine Atlantic walrus | Odobenus rosmarus ssp. Resident Pinniped Summer, Fall 6.4.1
Mammal rosmarus
Bearded seal Erignathus barbatus ssp. Resident Pinniped Year-round 6.4.2
barbatus
Beluga whale | Delphinapterus leucas Resident Cetacean Spring, Summer, Fall 6.4.3
Bowhead Balaena mysticetus Resident Cetacean Summer 6.4.4
whale
Harp seal Pagophilus groenlandicus Visitor Pinniped Summer, Fall, Other 6.4.5
seasons indicated by
harvest data
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Species Species Species Species Spatial Report
P (Common p o . Seasonal Occurrence p.
Type (Latin Name) Category Section

Name)
Hooded Seal Cystophora cristata Visitor Pinniped Summer, Fall, Springand | 6.4.6
Winter ice dependent
Narwhal Monodon monoceros Resident Cetacean Summer 6.4.7
Killer whale Orcinus orca Visitor Cetacean Spring, Summer, Fall 6.4.8
Polar bear Ursus maritimus Resident Ursid Spring, Summer, Fall 6.4.9
Ringed seal Pusa hispida ssp. hispida Resident Pinniped Year-round 6.4.10
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6.2 Resource Harvesting

The Inuit have a strong connection to the land and sea through resource harvesting and other cultural
practices and are an integral part of the Arctic ecosystem (see Figure 6-1 for generalized diagram).
Traditional resources, frequently termed as ‘country foods’ are critical to health of the people of
Nunavut (Nunavummiut) (Wenzel et al., 2016). Inuit have a unique depth of knowledge of the
abundance and distribution of marine and terrestrial species and rely on access to the land and water
during all seasons for the acquisition of country foods. The transitions between seasons and ocean state
conditions (e.g., iced, open-water) is displayed in Figure 4-6 and the Marine Corridors are depicted in
Figure 1-2 and described in Section 4.3.

Inuit are dependent on access to country foods, and as a result, there is a close alignment between the
management of marine resources in Nunavut and a co-management approach with the inclusion of 1Q.
This relationship between Inuit harvesters and resources is a significant consideration in the selection of
‘focal species’ and assessment of existing conditions in Arctic environments for this ESEB Report.

The QIA (2018a) converted country foods into a monetary value, where the value of Arctic char country
foods fishery for a study which involved six communities (Grise Fiord, Arctic Bay, Pond Inlet, Clyde River,
Qikigtaarjuak, Pangnirtung), provided a substitution value of $1,120,755. Arctic char represent the
second-most widely consumed country food (Hurtubise, 2016). As of 2024, Arctic char market value
within Nunavut is $7.2 million per year (Harris L. et al., 2022).

Arctic communities such as Resolute Bay rely heavily on country foods, and the communities recognize
the important of productive and responsible land use (NPC, 2023b). With changes in climate comes
reductions in wildlife population size in conjunction with longer periods of open seaways (NPC, 2023b).

The NWHS, which was mandated by the NLCA and carried out under the direction of the NWMB, was
carried out from June 1996 to May 2001, and documented monthly harvest data from Inuit Harvesters
in Nunavut Communities. Summary data from the five-year study specific to Resolute Bay is provided in
Table 6-2). North Baffin seasonal harvesting cycles are also depicted in Figure 3%° of the NBRLUP (NPC,
2000).

Table 6-2: Harvest and Hunter Estimates

m Harvest Five Year Mean Total Number of Harvesters

Arctic char* 741 50
Arctic Cisco 69 13
Arctic Cod* 13 2
Arctic Hare 31 6
Arctic Sculpin* 1 1
Arctic Tern Egg 9 5

19 See Figure 3 (p. 20) for a depiction of the North Baffin harvesting cycles
https://www.nunavut.ca/sites/default/files/north baffin regional land use plan.pdf
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m Harvest Five Year Mean Total Number of Harvesters

Atlantic walrus* 5 8
Bearded seal* 20 20
Beluga whale* 21 32
Brant Goose 9 14
Canada Goose <1 1
Caribou 17 15
Clam* 163 10
Common Loon <1 1
Duck Egg 36 6
Eider Duck 48 19
Eggs (unspecified) <1 1
Goose Egg 3 2
Harp seal* 7 9
Inconnu 19 1
Muskox 7 17
Narwhal* 8 8
Old Squaw <1 2
Polar bear* 18 n/d
Ptarmigan 378 39
Wolf 1 7
Red-throated Loon <1 1
Ringed seal* 562 52
Seagull Egg 25 9
Snow goose 17 19
Thick-billed murre 1 3
Turbot <1 1
White Winged Scoter <1 1

Source: Table 267 to 290 in Priest and Usher (2004)

Note: Species with * are focal species identified for the Project
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Figure 6-1: Ecosystem Connectivity in Nunavut

Source: Oceans North Conservation Society et al. (2018)

6.2.1 Food Chain Dynamics

Understanding food chain dynamics requires an assessment of carbon transfer through different trophic
levels. Carbon-based fats are transferred to animals from the bottom of the food chain

(e.g., phytoplankton) to the top (e.g. polar bear) (CIRES CEEE, 2021; Rapinski et al., 2018). In Arctic
ecosystems, there are several key species/organism types that can store large amounts of energy as
lipids, an energy resource crucial for many large vertebrate species and Inuit.

Phytoplankton, often referred to as primary producers, build the base of the food chain. This group
contains bacteria, algae and marine plants (Darnis et al., 2012; Graeve et al., 2016) able to store
atmospheric and/or aqueous carbon dioxide (CO,) in form of organic compounds, which then can be
transported as energy-rich lipids up the food chain (Graeve et al., 2016). Organisms preying on
phytoplankton are known as zooplankton. One of the most common and important zooplankton groups
are copepods (e.g. small crustaceans) belonging to the genus Calanus (Tarling et al., 2022), which
includes two species typical for the Arctic (C. glacialis and C. hyperboreus) and one species (C.
finmarchicus) that has recently been observed to start moving northwards (Wassmann et al., 2020).
These larger copepods are able to build up huge lipid reserves, reaching up to 60 % of their dry mass,
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over the duration of a few weeks by feeding intensively on phytoplankton. Therefore, energy stored
within Calanus species are key for the energy transfer up the Arctic food chain (Darnis et al., 2012).
During the iced season, plankton contribute to carbon cycling in the deep ocean through respiration and
mortality at depth (Darnis et al., 2012). Since plankton are a common prey for marine mammals, birds
and fish (Tarling et al., 2022), these organisms represent a critical link connecting primary producing
microalgae and meso-predators (Graeve et al., 2016). Bowhead whales consume large amounts of
zooplankton and are believed to prey on pelagic and epibenthic species during summer and fall (Finley,
2001; Lowry et al., 2004; Pomerleau et al., 2011), while calanoid copepods represent the primary prey
species during winter and spring (Heide-Jgrgensen et al., 2012; Laidre et al., 2007).

Anadromous Arctic char (Salvelinus alpinus) and Arctic cod (Boreogadus saida) are considered key
species in the Arctic marine ecosystem. Both play a crucial role in transferring energy to higher tropic
levels including Arctic fish, birds, and mammals (lvanova et al., 2020; Welch et al., 1993). Arctic char is a
highly valued fish species to the people of Nunavut for subsistence and commercial fisheries
(Galappaththi et al., 2022; Roux et al., 2011), whereas Arctic cod, though less valuable for subsistence
harvests, is rich in fat and believed to be the source of up to 75 % of energy transfer in Arctic food webs
(Oceans North Conservation Society et al., 2018). Arctic cod are hypothesized to be the primary
consumer of Arctic copepods (Darnis et al., 2012), while in turn, represent a main prey species for
numerous high trophic level species such ringed seal (Pusa hispida ssp. hispida), narwhal (Monodon
monoceros), beluga whale (Delphinapterus leucas) and various seabirds (Gaston et al., 2012; Welch et
al., 1993), most of which play an important role in the annual subsistence hunt by Inuit (GN, 2018b).

Polar bears are considered the apex predator within the Arctic and are highly dependent on the intake
of these energy resources when preying on seals, beluga and narwhal, among others. As climate change
is causing warmer sea surface temperatures, smaller and less energy-rich copepods are hypothesized to
be better adapted to the new conditions of the Arctic, consequently resulting in a shift within the
zooplankton community, with an increase in smaller plankton species (Li et al., 2009). The magnitude of
such a shift and its significance for marine mammals and predatory fish is unknown (Darnis et al., 2012),
raising further concern about the effects this will have on the usually nutritious and omega-3-rich
subsistence food consumed by Inuit.

6.2.2 Fishery Management Structure

Fisheries in Nunavut occur as traditional food (subsistence), commercial (inshore traditional and
offshore non traditional), and recreational fisheries (Boudreau & Fanning, 2016; Nunatsiaq News, 2018).
Nunavut’s first ‘Nunavut Fishery Strategy’ (NFS) published in 2005 and a second publication in 2016 (GN,
2016a). The intention of the NFS was to identify development potential of Nunavut fisheries in the
commercial sector. Commercial and subsistence fisheries are managed collaboratively under the
Nunavut Agreement (Boudreau & Fanning, 2016; Kristofferson & Berkes, 2005). Management of
fisheries by the Nunavut Agreement is accomplished with a co-management approach that includes: the
NWMB, Nunavut Tunngavik Incorporated (NTI), GN, DFO, Regional Wildlife Organizations (RWOs), and
Hunters and Trappers Organization/Association (HTOs/HTAs) (DFO, 2018b; GN, 2016a) (see depiction in
Figure 6-2). While the Nunavut Agreement came into effect in 1993 and Nunavut was established in
1999, Nunavut fisheries are managed under the Northwest Territories Fishery Regulations (DFO, 2024a;
Government of Canada, 2019a). Nunavut Fishery Regulations are being developed cooperatively
between DFO, NTI, NWMB, the GN and the Makivik Corporation. A consultation period ran from 11
February 2018 to 31 July 2019 (Government of Canada, 2019a). Initial stages of the Forward Regulatory
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Plan (FRP) for a draft policy proposal and pre-publication of the regulatory proposal of Nunavut Fishery
Regulations began during the 2024-2026 planning period (DFO, 2024d).

Minister of Fisheries and Oceans |

Co-management | MNWIMB
Partners: [
DFO, GN, NTI
RWO

Co-management

HTO
Partners

I
Harvesters

Figure 6-2: Governance of Fisheries in Nunavut

Source: Figure 3 in Boudreau and Fanning (2016)
Note: DFO = Fisheries and Oceans Canada; GN = Government of Nunavut; NTI = Nunavut Tunngavik Incorporated; NWMB =
Nunavut Wildlife Management Board; RWO = Regional Wildlife Organizations; HTO = Hunters and Trappers Organization

The NTI is the primary Designated Inuit Organization (DIO) under the Nunavut Agreement and is
responsible for confirming that Inuit rights and obligations are being met (DFO, 2013b). Regulated
fisheries are governed by the Fisheries Act and in accordance with the Fishery (General) Regulations and
the Marine Mammal Regulations (MMR). When either of these acts and regulations are inconsistent
with the Nunavut Agreement, the latter shall prevail (DFO, 2013b).

Integrated Fisheries Management Plans are developed by DFO for harvested species to provide a
planning framework for the conservation and sustainable use of fisheries resources (DFO, 2013c). IFMPs
exist for the following Arctic species:

e Arctic char commercial Cambridge Bay fishery (DFO, 2018a) - no subsistence fishery component.

e Atlantic seal IFMP 20 (DFO, 2011b) - targets the commercial, but not the subsistence harvest of
all seals in Atlantic Canada.

e Narwhal (DFO, 2013b).

e Atlantic walrus (Odobenus rosmarus ssp. rosmarus) (DFO, 2018b).

20 The IFMP covers six species of seals: harp, hooded, grey, ringed, bearded and harbour, with the majority of commercial harvest being the
harp seal.
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e Greenland Halibut (Reinhardtius hippoglossoides) Northwest Atlantic Fisheries Organization
Subarea 0 (DFO, 2019d).

e Northern shrimp (Pandalus borealis) and striped shrimp (Pandalus montagui) — Shrimp fishing
areas 0, 1, 4-7, the Eastern and Western Assessment Zones and the North Atlantic Fisheries
Organization (NAFO) Division 3M (DFO, 2018d).

The Bering-Chukchi-Beaufort population of Bowhead Whale (Balaena mysticetus) was listed under SARA
in 2007, and the SARA management plan was published in 2014 (DFO, 2014b, 2022c). Section 72 of SARA
requires a progress report every five-years until the management plan objectives are met. From 2014 to
2019 conservation actions for habitat protection, research of threat evaluation and mitigation,
monitoring and assessment, and outreach and communication were established and are currently
ongoing (DFO, 2022c).

Table 6-3: Fishery Management Measures in Nunavut

Species Group Detail

Fish, Invertebrates Fisheries harvesting in the High Arctic is reported to Fisheries and Oceans
Canada (DFO) through the Arctic Fishery Alliance (AFA). The AFA is an Inuit-
owned fishing enterprise that works to benefit the four communities of Arctic
Bay, Grise Fiord, Qikigtarjuaq, and Resolute Bay (AFA, 2018). Nunavut Fishery
Regulations are being co-developed between DFO, Nunavut Tunngavik
Incorporated, Nunavut Wildlife Management Board, GN, and the Makivik
Corporation for both domestic and international management. The
regulations would apply to all fish and marine mammals within Nunavut and
adjacent to Areas of Equal Use and Occupancy, Nunavik Marine Region and
the Eeyou Marine Region (DFO, 2024d).

Marine Mammals Harvesting regulations are identified in the MMR (beluga: S.20, bowhead S22:
narwhal: 523, walrus: S25 seals $26.1). Quotas are further discussed in the
respective species sections (beluga: Section 6.4.3 bowhead whale: Section
6.4.4, narwhal: Section 6.4.8, walrus: Section 6.4.1).

Seals Commercial and subsistence harvesting of seals is managed under three
management areas, with Nunavut encompassed in the Arctic Region (Sealing
Areas 1-3). See Figure 2 in Library of Parliament (2017). Harbour, ringed and
bearded seals are not harvested commercially, but harvests do exist for
subsistence fisheries in Nunavut, with ringed seals being the most preferred
(NPC, 2012).

Polar Bear A Polar Bear Co-Management Plan has been developed for Nunavut by the
Nunavut Wildlife Management Board (NWMB) and ECCC to address
subsistence harvesting of this species (GN, 2019a). ECCC anticipated
publishing a national polar bear management plan under the SARA for a 60-
day public comment period in spring 2023 (Government of Canada, 2023b).
At the time of this report there has been no further updates on the progress
of the plan development since March 2023. Once published, the plan is
expected to include:
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Species Group Detail

e Part 1: Federal addition.

e Part2to 7: Compendium of jurisdictional management plans and
recovery strategies.

6.2.2.1 Commercial Fisheries

Commercial fisheries in Nunavut are considered as offshore and inshore fisheries, with offshore
targeting Greenland halibut and northern shrimp, and the inshore targeting Arctic char and Greenland
halibut. The potential for clams, scallops and crab are being explored (Nunavut Marine Council, 2019).
The Hamlet of Resolute Bay is a co-owner of AFA (AFA, 2018).

For the offshore fishery, there are four Nunavut-based companies that participate directly in the
offshore fishery: Qikigtaaluk Fisheries Corporation (QFC), Baffin Fisheries (BF), Cumberland Sound
Fisheries Ltd. (CSFL) and the AFA. QFC is a subsidiary of the Qikigtaaluk Corporation (QCorp), which is a
for-profit arm of the QIA (Bernauer, 2022). There is also interest in developing marine infrastructure in
Nunavut, for the landing, processing and shipping of fish products; however, currently all offshore fish
caught in Nunavut waters are processed in Greenland or Atlantic Canada.

The inshore commercial fishery is currently exclusive to Arctic char, with the exception of Pangnirtung
which has both an Arctic char and turbot fishery. Fish that are processed in the Kivallig (Rankin Inlet,
Chesterfield Inlet, Whale Cove) and Qikigtani (Pangnirtung) Regions (Bernauer, 2022). The potential for
several invertebrate species is being explored (Nunavut Marine Council, 2019).

Although the Nunavut Agreement came into effect in 1993 and Nunavut was established in 1999,
Nunavut fisheries are still managed under the Northwest Territories Fishery Regulations (DFO, 2019b,
2024a). Nunavut Fishery Regulations (NFR) are being developed cooperatively between DFO, NTI,
NWMB, the GN and the Makivik Corporation (representation for Nunavik Inuit interests; (DFO, 2019b). A
consultation period was run from 11 February 2018 to 31 July 2019 (DFO, 2019b), where the goal was to
obtain feedback on how to meet the key objectives of the NFR as listed below:

e Recognize the existing responsibilities and authorities for fisheries management in Nunavut.

e Recognize Inuit harvesting rights.

e Support the implementation of the fisheries (wildlife) management provisions of the Nunavut
Agreement.

e Ensure the sustainability of fish stocks and fisheries.

e Support and preserve access to markets for Nunavut fish products.

The NFR is a co-development with NTI, GN, Nunavut Wildlfe Management board, and Makivik
Coporation representing Nunavik Inuit interests (DFO, 2024d). A 2019 DFO information release states
the spatial scope of the NFR includes the NSA, the Nunavik Marine Region, Hudson Bay and James Bay
(DFO, 2019g). From 2019 to 2022 Arctic char harvested increased by 10,000 kg and the total landed
value was $624,000 by the end of 2022 (DFO, 2024e). The GN developed a Fisheries and Sealing Division
Strategic Plan for the five-year period of 2023-2028, prioritising offshore fishery through advocacy in
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guota and license allocations, research in offshore stocks, advocacy of sustainable emerging fisheries,
and development of a deep-sea port (GN, 2023).

6.2.2.2 Exploratory Commercial Fishery Interests

Exploratory fisheries occur in lakes and rivers that have never been fished before with the purpose of
stock assessment and future commercial fisheries (DFO, 2004). Exploratory fishing licenses are issued by
DFO, but approved by the NWMB (GN, 2016a). Prior to submission, applications must be approved by
the local HTAs (Boudreau & Fanning, 2016). Licenses are issued over a five-year period and the total
harvest for each year is used to assess the efficacy of a commercial fishery both from a stock size and
financial viability perspective (DFO, 2019f). As of 2018, Canadian North Economic Development Agency
(CanNor) investments have expanded fisheries quotas and industry developments from exploratory
fisheries research (Government of Canada, 2018b). In 2022 Northern Affairs began a $2.4 million
investment into three Nunavut fisheries projects (Government of Canada, 2022a). The three areas are
fisheries research to support industry development, advancement of fisheries and sealing economies,
and training consortium for fisheries and marine.

The region of Qikigtani includes Resolute Bay and encompasses 10 % of Canada’s landmass. Qikigtaaluk
Corporation (QC) conducted ghost fishing detection, seabed and habitat classification, environmental
monitoring, and scientific research to strengthen the socio-economic health of the Qikigtani region
(Qikigtaaluk Corporation, 2022).

The AFA have a vessel (Kiviug 1) used for exploratory fisheries (AFA, 2018) which in recent years has
regularly been in the High Arctic Waters, including Parry Sound seeking opportunities for commercial
harvests for Greenland halibut and shrimp (Navigator, 2015). The AFA works with Memorial University
of Newfoundland (MUN) on this endeavor. An exploratory license was first requested from DFO in 2008
by the HTAs of Resolute Bay, Grise Fiord, and Arctic Bay for inshore fishing in Jones Sound, Admiralty
Inlet, and Parry Sound, respectively (DFO, 2008). An exploratory fishery study in the open-water season
of 2014 was supposed to include Resolute Bay, however the Kiviug 1 had to detour to Greenland for
fuel, and the six day delay resulted in ice conditions that made Resolute Bay inaccessible (Nunatsiaq
News, 2014). Resolute Bay was part of study in the open-water season of 2015 that also included Arctic
Bay and Qikigtarjuaq (Cision, 2016). This study was partially funded by the federal Department of
Innovation, Science and Economic Development, who provided $1.2M to study fisheries data gathered
in the Eastern and High Arctic. As quoted by then Minister Honourable Navdeep Bains, "The Government
of Canada is committed to economic development and diversification in the North. The research from
this project has the potential to help Inuit-owned businesses expand and innovate, and could lead to high
quality jobs for Inuit." (Cision, 2016). The partners in the funding include: CanNor, the AFA, the GN-EDT
and GN-DoE, the National Research Council (NRC), Oceans North, and the Ocean Tracking Network
(OTN) (Cision, 2016).. The goal of the research was to examine the commercial value of Greenland
halibut, shrimp and whelk (Cision, 2016; Navigator, 2015).

6.2.2.3 Subsistence Fisheries
Subsistence harvesting in Nunavut is intrinsic to the Inuit way of life.

Inuit harvesting rights are described in Part 6 of the Nunavut Act, where species may be restricted by a
Total Allowable Harvest (TAH). For species without a TAH restriction, the species can be harvested by an
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Inuk ‘to the full level of his or her economic, social, and cultural needs, subject to the terms of this
Article” (S.5.6.1 Nunavut Agreement). For species that have a TAH restriction and are also a
commercially harvested species, a Basic Needs Level (BNL) for Inuit is established (NWMB, 2019). When
the BNL is less than the TAH, the NWMB will determine commercial allocations. The allocation and
enforcement of the BNL is the responsibility of respective HTAs and RWOs (Nunavut Agreement
S.5.7.3[b], 5.7.6[b]). BNLs do not exist for most species, but have been determined for narwhal, walrus,
beluga and bowhead whales (Boudreau & Fanning, 2016). Implementation of fisheries regulations can
be dependent on the migratory nature of the species. For example, allocation of tags for narwhal is
through the RWOs and the HTAs to develop local hunting rules whereas Arctic char management can be
implemented by the HTAs as stocks are more local (Boudreau & Fanning, 2016).

Subsistence harvesting of seals provides many resources for Inuit and is a significant part of their
lifestyle and culture. Passing on the skill of hunting and knowledge of the environment is crucial for
intergenerational links (Wenzel, 1983). Hunters will harvest seals by the traditional methods of lair
breaking or using a needle technique, or by the modern methods of approaching basking seals or seal
breathing holes (Furgal et al., 2002). Bearded (Erignathus barbatus ssp. barbatus), harp (Pagophilus
groenlandicus), hooded (Cystophora cristata), and ringed (Pusa hispida ssp. hispida) seals are all targets
of subsistence hunts in Nunavut. Seal hunting occurs year-round with harvesters hunting seals in both
open-water and iced ocean conditions. In the iced season, Inuit exclusively hunt ringed and bearded
seals, with the largest harvests occurring in the Hudson Strait, Foxe Basin and the eastern region of
Hudson Bay (Hurtubise, 2016).

Cetaceans are not harvested commercially in Nunavut, but most species are harvested for subsistence
purposes. Inuit hunters will harvest whales close to the shore by methods using harpoons from a boat
(Tyrrell, 2007). Hunters may herd whales to shallow waters where the whales will be more easily
harpooned (Tyrrell, 2007). Another method of harvesting whales is by use of whale nets (Tyrrell, 2007).
Based on the location, hunting rifles may be used instead of harpoons (Tyrrell, 2007). Most species of
whale that are present in Nunavut are harvested for subsistence purposes and generally fall under the
BNL system with harvesting limitations. The exception to this is the killer whale (Orcinus orca) which is
generally not harvested by Inuit of Nunavut (Westdal et al., 2013).

The Community Based Monitoring Network (CBMN) developed by the NWMB is an important tool to
identify species harvested by communities. The most frequently documented species by harvesters in
2021 included ringed seal, narwhal, beluga, walrus, shellfish and fishes (CBMN & NWMB, 2021). As per
Priest and Usher (2004), the top marine species for the total number of harvesters hunting them over
the five-year period (1996 to 2001) were ringed seal, Arctic char, beluga, and bearded seal (see Section
6.2 (Table 6-2)). Specific information on species, when available, is summarized in the respective
components of Sections 6.3 and 6.4.

6.3 Fish

Focal fish species were selected based on those that are important to ecosystem and to the Inuit for
harvesting as identified through the Project-specific 1Q (see Section 2.3 for methodologies), online 1Q,
and published literature. Species identified as focal were Amphipod, Arctic char, Arctic cod, Arctic
sculpin (Myoxacephalius spp.) and Truncate softshell clam (Mya truncata).

Fish species SAR status is listed in Table 3-2 for each species.
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6.3.1 Amphipod
The amphipod is an Arctic resident and is referred to by Inuit as ‘Kingu’ (Inuktut Tusaalanga & GN, 2024).
6.3.1.1 Biogeographic Distribution

Amphipods are a group (order Amphipoda) of crustaceans. They are common throughout the Arctic in
both benthic and pelagic environments, with many species being endemic to the Arctic. Generally, the
Gammaridae family dominates benthic species, and Hyperiidae dominates pelagic species (Oceans
North Conservation Society et al., 2018). Amphipods are a key link in the Arctic food web and are a
significant food source for marine fish, mammals and bird (Coad & Reist, 2017; Oceans North
Conservation Society et al., 2018).

Amphipod species can be found in a diverse range of habitats, including the sea floor, open-water
environments, and beneath the sea ice in coastal and offshore areas (Conover, 1988; Gradinger &
Bluhm, 2004, 2010; Siferd, 2010). Benthic (bottom-dwelling) amphipods occupy a variety of substrates
such as rocky intertidal and soft-bottomed subtidal areas. When amphipods are present in intertidal
environments, there is a tendency to be associated with moist habitats, as amphipods appear to prefer
areas that stay moist in out-of-water tidal conditions or in small tide pools that remain inundated (pers.
obs. Victoria Burdett-Coutts). Except for tube-building amphipods, amphipods are generally not present
when there are silty or muddy habitats (Conlan et al., 2019). Like most marine species, the distribution
of Arctic amphipods is primarily guided by habitat type and available food resources (Oceans North
Conservation Society et al., 2018).

A systematic search of peer-reviewed literature within the Web of Science Core collection was
conducted on 23 July 2024, with results of published literature on amphipods in Nunavut summarized in
Appendix C (Table C-2) (Web of Science, 2022). Furthermore, amphipod collection was part of the Field
Program in 2024, to assess the abundance and species assemblage on amphipods in Resolute Bay.
However, no amphipods were observed during the Field Program.

6.3.1.2 Ecology and Reproductive Behaviour

Arctic amphipods tend to be larger than those in lower latitudes, on average 20 mm and can range up to
50 mm in length. There are over 900 known species of benthic amphipod in the Arctic (Census of Marine
Life, 2017), and it is thought that benthic diversity is higher than pelagic diversity (Tempestini et al.,
2018). Most known benthic amphipod species have multi-year lifespans (on average two and up to five-
years depending on the species). All amphipods are sexually dimorphic, and eggs are incubated in the
female’s brooding pouch. Upon hatching, juveniles often linger in the female’s brooding pouch for a few
days before being released (Chang, 1972).

Amphipods utilize a variety of habitats. The adaptability of amphipods to diverse habitats likely emerges
from opportunistic feeding strategies; many benthic amphipods are detritivores. Large food falls (e.g.
sinking of deceased megafauna such as beluga whales, bowhead whales, and ringed seals) attracting
aggregations of benthic amphipods within minutes (Soltwedel et al., 2017).

Seasonality plays a large role in determining diet composition in some amphipod species. Onisimus
litoralis primarily consumes benthic detritus early in the year then shifts to sea ice-associated diatoms
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(microalgae) during and after the onset of ice melt in the spring (Gradinger & Bluhm, 2010). An
exception to the observation that many amphipods are habitat generalists is tube-building ampeliscid
amphipods. Species such as Haploops spp., Ampeliscus spp., and Byplis spp. live their entire lives in
tubes built from fine sediments and consume diatoms, detritus, and microorganisms through
suspension feeding (Conlan et al., 2019). Most benthic amphipods may occupy a range of depths,
including shallow, nearshore areas fewer than 5 m, to deep sea floor environments upwards of 500 m
deep (Conlan et al., 2019; Cusson et al., 2007).

Some amphipod species found in Nunavut are carnivorous, including Themisto libellula, which has been
observed in both surface and benthic environments, and consumes calanoid copepods (Hobson et al.,
2002), a key trophic link in Arctic food webs (Dunbar, 1957).

In shallow, nearshore areas across the Arctic much of the food web energy is derived from benthic
environments. Ampeliscid (tube-building amphipods), most commonly Ampeliscus eschricti, have a
widespread geographic distribution and are a main food source for grey whales (Eschrictius robustus)
during their residence in the Arctic (Demchenko et al., 2016).

6.3.1.3 Harvesting

There is no evidence that amphipods are directly harvested for consumption in the Arctic. During the
December 2024 1Q workshop, amphipods were not discussed. Despite a lack of direct harvesting,
amphipods are a primary food source for higher trophic level animals of commercial and cultural
interest, highlighting their importance to the integrity of Arctic food webs.

6.3.2 Arctic char

Arctic char are an Arctic resident and are referred to by the Inuit as ‘Ikaliviit’ or ‘Ivitaruk’; however, there
are several other Inuktitut and Innuinagtun names for the fish that refer to specific ecotypes or life
history stages (Coad & Reist, 2017). Arctic char exists in both anadromous (referred to as sea run char in
IQ) and lacustrine (land locked) forms. Anadromous Arctic char were selected as the focal species
because the Project occurs in the marine environment.

6.3.2.1 Biogeographic Distribution

Arctic char are ecologically and socio-economically important in Canada’s Arctic and can be either
anadromous (referred to as sea run char by Nunavummiut) or lacustrine (land-locked) forms (GN,
2018a). Anadromous (sea run) char are not considered to be common in the High Arctic, but they
sometimes occur where outflows are substantial enough to ensure a return migration in August (GN,
2010).

Arctic char are the northernmost freshwater fish species (Brunner et al., 2001; Evans et al., 2015;
Oceans North Conservation Society, 2018) with a circumpolar distribution north of 75 °N with
documented occurrences sporadically within Parry Sound (Figure 6-3). Various morphological forms of
char have been found in southern and northern locations, as far north as Lake Hazen on Ellesmere Island
(DFO, 2018a). Arctic char have the potential to be misidentified with other salmonid species, such as
Dolly Varden (Salvenus malma), Atlantic (Salmo salar) and Pacific Salmon (Oncorhynchus), which are
increasingly being observed in Nunavut, however these other species are not common enough in

REP-WRL-08-Resolute Bay Existing Conditions Report-0002-24.R4 88



J2worley )\ D—

Nunavit

jE Dynamic Ocean
Consulting Ltd.

Nunavut to influence the occurrences of char referenced in Figure 6-3 (Oceans North Conservation
Society, 2018). Anadromous (sea run) char are not considered to be common in the High Arctic, but they
sometimes occur where outflows are substantial enough to ensure a return migration in August (GN,
2014).

The Resolute Bay NCRI document contains one reference by one interviewee to the presence of
anadromous Arctic char all around Cornwallis Island, close to the shore?!. Sea run Arctic char have been
caught in Allen Bay, which is northwest of Resolute Bay, at the mouth of the river during high tide;
however, the lake of origin is unknown (IQ Workshop 2019 - Joadamee Amagoalik) (see Figure 2-1).
Arctic char are caught in lakes northwest of Allen Bay, but there is uncertainty if these are sea run or
land-locked Arctic char (IQ Workshop 2019 - Joadamee Amagoalik). Multiple interviewees noted the
presence of char in several lakes on Cornwallis Island, with one interviewee mentioning that the char
migrate from these lakes to the sea in July and return in August?!. Multiple interviewees noted the best
char fishing was in lakes and shorelines of Somerset and Prince of Wales Islands to the South of
Cornwallis Island?!.

21 See Figure 8 in the Resolute Bay NCRI Report for a depiction of ‘probability of occurrence’ for Arctic char
https://www.gov.nu.ca/sites/default/files/documents/2024-03/NCRI %20Resolute %20Bay EN WEB.pdf
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6.3.2.2 Ecology and Reproductive Behaviour

Arctic char has been referred to as a highly variable species, owing to a diversity of morphologies and
life history strategies across its range (Coad & Reist, 2017). There is considerable variability within and
among populations in life-history tactics such as age to first migration, spawning frequency, and
migration length and spawning location. Owing to this variability, understanding Arctic char ecology is a
highly site- and population-specific endeavour (Reist et al., 2018).

Anadromous Arctic char begin migrating to marine environments between two and 11 years old when
they are 150 mm to 200 mm in length (Reist et al., 2018). Marine environments generally offer more
foraging opportunities than freshwater systems, and thus allow for higher growth (Jgrgensen et al.,
1997), survival (Jensen et al., 2018) and reproductive output (Tallman et al., 1996), assuming the
energetic costs and mortality risks of migrations can be overcome. Given the energetic costs of
migration, anadromous Arctic char are generally shorter-lived than their land-locked counterparts (Coad
& Reist, 2017).

Acoustic telemetry technology has facilitated the ability to understand habitat use and migratory routes
of anadromous species (Drenner et al., 2012; GN, 2012b; Spares et al., 2012). Some studies show that
Arctic char prefer migrating along coastlines as opposed to across water bodies (Moore et al., 2016;
Moore, 1975), and thus are typically found within 30 km of their natal rivers (Bégout et al., 1999). In
Cambridge Bay, coastline distance has been shown to be the closest genetic link between individual fish
(Harris et al., 2014).

Marine migration is primarily driven by dietary requirements; however, little is known about the diet of
anadromous Arctic char. Arctic char are opportunistic predators, feeding on fish (capelin, northern sand
lance), crustaceans (mysids, amphipods, decapods), polychaetes, and insects (Guiguer et al., 2002;
Johnson, 1989; Moore & Moore, 1974; Rikardsen & Elliot, 2000). Recent studies have been undertaken
in proximity to Hudson Bay communities (e.g. Naujaat, Coral Harbour [Salliq]) to understand the diet of
Arctic char in the region, with results showing that Arctic char diet consists largely of amphipods (NWSF,
2019a, 2019b).

Arctic char typically return to their natal rivers to spawn in freshwater (Gilbert et al., 2016), regardless of
their sexual maturity. This is likely an adaptation to avoid harsh environmental conditions (e.g. freezing
temperatures; (Klemetsen et al., 2003). Arctic char are iteroparous and spawn over redds in gravel
during September and October (Duitil, 1986; Harwood & Babaluk, 2014). Eggs incubate under the ice for
approximately six months and once hatching occurs, juveniles spend their early life history in freshwater
(DFO, 2013d). Spawning season in the fall and spring migrations are key characteristics of anadromous
Arctic char life history (QIA, 2018b).

6.3.2.3 Harvesting

Arctic char is a highly valued fish species to the people of Nunavut for subsistence and commercial
fisheries. Arctic char represent the second-most widely consumed country food (Hurtubise, 2016).
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Commercial

The commercial fishery is primarily in Cambridge Bay and Cumberland Sound (DFO, 2018a; NWMB &
DFO, 2020). Commercially, Arctic char are harvested using gillnet or weir (DFO, 2013d), typically near the
mouth of rivers in July (DFO, 2014a). An IFMP has been developed for the Cambridge Bay fishery (DFO,
2018a), and are not developed for subsistence fisheries in the territory. Exploratory fisheries for Arctic
char are not currently occurring in Resolute Bay or Parry Sound, however locations of known
commercial Arctic char fisheries are provided in Figure 5.4.2.1%2 of the RNLUP (NPC, 2023c). There is no
available information to confirm or hypothesis on the condition of Arctic char sea-run fish stocks. DFO
has a study that provides information on stock condition for several subsistence fisheries (DFO, 2013a).
The most northern stock is for a southern Prince of Wales Island, which is approximately 400 km south
of southern Cornwallis Island (DFO, 2013a). Several collaborative research projects occurring throughout
Nunavut between DFO and the relevant HTOs/HTAs to fill these information gaps.

Arctic char fisheries are managed by DFO on the assumption that each river system supports a discrete
fish stock (Kristofferson et al., 1984), leading DFO to conclude there are vulnerabilities in assessing the
sustainability of Arctic char in the Admiralty Inlet region, as these stocks have not been defined (DFO,
2013a). Arctic char are not harvested in Resolute Bay due to contamination concerns from residents.

Subsistence

Subsistence fisheries are an important component of the diets of the people of Nunavut, who depend
on these fisheries for their livelihood. QIA (2018b) converted country foods into a monetary value,
where the value of Arctic char country foods fishery for a study which involved six communities (Grise
Fiord, Arctic Bay, Pond Inlet, Clyde River, Qikigtaarjuak, Pangnirtung), provided a substitution value of
$1,120,7565.

In Resolute Bay, Arctic char are harvested using gillnets and only for subsistence and recreational
purposes. Subsistence fisheries are an important component of the diets of the people of Nunavut, who
depend on these fisheries for their livelihood. Read (2000) conducted a study to summarize information
on Arctic char in the Baffin Region from 1995 to 1999. Resolute Bay and Grise Fiord were not included in
the study because, at the time, these communities did minimal fishing (Read, 2000). Priest and Usher
(2004) documented that a total of 50 harvesters were fishing for Arctic char during the five-year NWHS
Study (June 1996 — May 2001) (see Table 6-2). Arctic char fishing in Resolute Bay has grown to be an
important subsistence fishery and was recorded during the 1Q Workshop (May 2019). Land-locked Arctic
char are regularly harvested by locals in Resolute Lake, Teardrop Lake, Marida Lake, and unnamed
waterbodies southwest of Resolute Bay Airport (IQ Workshop December 2024, see Figure 2-1).

6.3.3 Arctic cod

The Arctic cod is an Arctic resident species and referred to by Inuit as ‘Ugak’ (Inuktut Tusaalanga & GN,
2024).

22 See Figure 5.4.2.1 (RNLUP, Appendix C-Chapter 5) for a depiction of the location of Arctic char commercial
fisheries in proximity to Resolute Bay: https://www.nunavut.ca/sites/default/files/23-018e 2023-09-07-
2023 or appendix ¢ maps chapter 5 english.pdf
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6.3.3.1 Biogeographic Distribution

Arctic cod, Atlantic cod and Greenland cod are all present in Baffin Bay and Davis Strait but Arctic cod
are the most common (QIA, 2018b). As a very cold-water fish (0-4°C), Arctic cod have one of the
northernmost ranges among all fish species (DFO, 2016).

Migratory patterns of Arctic cod are not fully understood, with the exception of a pre-spawning late-
summer migration to coastal waters (Aune et al., 2021). Arctic cod can migrate fairly long distances, in
the hundreds of kilometres (Kessel et al., 2017), and move from open-water to under-ice in their first
year of life. The floe edge is an important ecological niche for Arctic cod, likely because they are feeding
on the abundant sea ice zooplankton (Bradstreet, 1982). At the floe edge, Arctic cod are predated on by
numerous marine mammal and marine bird species. Arctic cod are known to form large schools in bays
and inlets (Crawford & Jorgensen, 1993; Hop et al., 1992), with approximate densities of 80 fish/m3 and
surface areas up to 4.6 hectares (Crawford & Jorgensen, 1996).

Arctic cod have been observed in large schools in the vicinity of Resolute Bay during a study that
spanned 1985 to 1988, with one occurrence documenting a trap net yielding 6,000 to 16,000 fish (Welch
et al., 1993). Arctic cod were confirmed by IQ to be present in large numbers in Resolute Bay and around
Cornwallis Island?3. This was also confirmed during the IQ Workshop “we see huge schools of cod coming
in, they look like a huge serpent moving in the bay close to shore.” (IQ Workshop 2019 - Joadamee
Amagoalik). Seals, Belugas and Narwhals follow the cod into the bay to feed “They come in chasing the
cod. They’ll stick around and feed on cod” (IQ Workshop 2019 - Joadamee Amagoalik) “Narwhals come in
close to the shore also, feeding on cod” (IQ Workshop 2019 - Allie Salluvinig).

6.3.3.2 Ecology and Reproductive Behaviour

Arctic cod (Boreogadus saida) are a pelagic marine species believed to be the single most important
species in the trophic link between plankton, and marine birds and mammals in the Arctic ecosystem
(Sekerak, 1982; Welch et al., 1992). Arctic cod are believed to be the source of up to 75 % of energy
transfer in Arctic food web dynamics (Oceans North Conservation Society et al., 2018). They are
considered an important ‘indicator species’ as their presence in large numbers generally attracts other
species that are important for harvesting (e.g. narwhal) (Oceans North Conservation Society et al.,
2018). This species is considered to be inferior to Arctic char in terms of a harvestable species, ”The cods
poor diet and high water content leads to poorer tasting meat and shorter preservation,” (Hurtubise,
2016; p43, pers comm July 13 2015). However, while they are less important than Arctic char in regard
to human consumption, they are more important in consideration of the food chain of marine birds and
mammals (Sekerak, 1982).

Arctic cod are a semelparous (single reproductive episode) highly fecund, fast-growing, short-lived fish
species highly specialized to living in cold Arctic waters that are partially frozen for portions of the year
(DFO, 2016; Lawson et al., 1998). Arctic cod spawning occurs in winter underneath sea ice, and hatching
occurs in the spring, with precise timing depending on the bloom of ice microalgae (January to July,
peaks April to May) (Bouchard & Fortier, 2011; Bradstreet, 1982; Hop et al., 1992).

23 See Figure 12 in the Resolute Bay NCRI Report for a depiction of ‘probability of occurrence’ for Arctic cod
https://www.gov.nu.ca/sites/default/files/documents/2024-03/NCRI %20Resolute %20Bay EN WEB.pdf
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Juvenile and adult Arctic cod have different prey species preferences but feed primarily on plankton and
small fish (Matley et al., 2013). In the Atlantic fishery, Arctic cod are considered a demersal fish;
however,, their water column distribution spans both pelagic and benthic areas (DFO, 2020b). The floe
edge is an important ecological niche for Arctic cod, likely because they are feeding on the abundant sea
ice plankton or hiding in crevices in the ice undersurface (Bradstreet, 1982). At the floe edge, Arctic cod
are predated on by numerous marine mammal and marine bird species. They are generally considered
an aggregate or schooling species and have been found in offshore (Majewski et al., 2016) and coastal
settings (Welch et al., 1992) with approximate densities of 80 fish/m?* and surface areas up to 4.6 ha
(Crawford & Jorgensen, 1996). Cod at the floe edge is an essential to the Arctic food web in the spring
migration and are known to be an important dietary item for narwhal (QIA, 2018b).

6.3.3.3 Harvesting

There are currently no commercial fisheries or exploratory fishery licenses for Arctic cod in the Canadian
Arctic. There is interest in commercial fisheries for this species but viability is affected by the lack of local
fuelling facilities for large commercial vessels. (CBC, 2015; Nunatsiaq News, 2016). An experimental
license for Arctic cod was issued from 1996 to 1997 (License No. Exp. 96/97-02) to be fished with traps
or nets and a quota of 250 kg (DFO, 1999). The harvested weight and level of effort expended is not
publicly available, other than to state ‘minimal harvest’ (DFO, 1999). The primarily consideration for
commercial fisheries and Arctic cod are concerns over Arctic cod as bycatch in Arctic shrimp fisheries,
particularly in Baffin Bay (Shrimp Fishing Area 1) and Hudson Strait (Shrimp Fishing Area 3)(DFO, 202243,
Figure 2). Internationally, commercial fishery for Arctic cod were popular in Scandinavia and Russia in
the late 1900s (Aune et al., 2021).

Arctic cod are generally not a primary subsistence fishery in Nunavut. This species is considered to be
inferior to Arctic char in terms of a harvestable species; ”The cods poor diet and high water content
leads to poorer tasting meat and shorter preservation,” (Hurtubise, 2016; p43, pers comm July 13 2015)
and are considered too small to fish (IQ Workshop 2019 - Amon Akeeagok; IQ Workshop 2019 - Manasie
Noah; IQ Workshop 2019 - Marty Kuluguqtugq).

No commercial fisheries or exploratory fishery licenses for fishing Arctic cod are present in or around
Resolute Bay. Arctic cod are considered abundant at times during the open-water season in Resolute
Bay (see Resolute Bay IQ summaries in Section 2). There was no mention of Arctic cod harvesting by
residents in Resolute Bay during the 1Q Workshop, however some interviewees from the Resolute Bay
NCRI mentioned catching them recreationally, and one reported using them for bait (GN, 2018b). During
the NWHS five-year study period (1996-2001) just two harvesters were documented for fishing for Arctic
cod (Priest & Usher, 2004) (see Table 6-2).

6.3.4 Arctic Sculpin

The Arctic sculpin is an Arctic resident and is referred to by Inuit as ‘Kanayuk’ or ‘Kanajuq’ (Inuktut
Tusaalanga & GN, 2024). Amongst the 14 species of marine sculpin found in Nunavut (Coad & Reist,
2017), the most common species in the region are the Shorthorn sculpin (Myoxocephalus scorpius),
Arctic staghorn sculpin (Gymnocanthus tricuspis) and Arctic sculpin (M. scorpioides), which are the focus
of this desktop review.
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6.3.4.1 Biogeographic Distribution

Sculpins are ubiquitous in the Canadian Arctic and generally inhabit shallow coastal water, however,
some are known to range as deep as 2,000 m (Mecklenburg et al., 2016). Arctic sculpin and Arctic
staghorn sculpin are considered high-latitude species and are restricted to colder habitats compared to
shorthorn sculpin, which is found globally in marine environments ranging from 0 to 18°C (Coad & Reist,
2017). The shorthorn sculpin and Arctic staghorn sculpin have documented records in proximity to
Resolute Bay (Alfonso et al., 2018) (see Figure 6-4 for distribution of each species of sculpin), and have
also been reported in the Resolute Bay NCRI?*. Sculpins were also observed at other high-arctic
communities at past field surveys, including Sanikiluag, Naujaat, Coral Harbour [Salliq], Chesterfield
Inlet, Arctic Bay, Pond Inlet, and Iqaluit, confirming their range (see Table 6-4).

Sculpins are found on all types of substrate, including underneath fronds of large-bladed kelp species
(Moeller, 2018). As their distribution suggests, experimental data have shown that Arctic sculpin and
Arctic staghorn sculpin have optimal cardiorespiratory performance at temperatures between 1°C and
4°C, whereas shorthorn sculpin has optimal performance between 2°C and 10°C. This suggest that the
former two species may be more sensitive to climate change (Franklin et al., 2013). To date, no studies
have been conducted to determine the movement patterns of sculpins in Resolute Bay. Sculpins were
not discussed during the Resolute Bay IQ Workshop in May 2019. Although, no sculpins were observed
during 2019, three sculpins were observed in 2024 during the Community Harbour Study Area subtidal
field survey (described in Section 7.4.3).

24 See Figure 13 in the Grise Fiord NCRI Report for a depiction of ‘probability of occurrence’ for Arctic sculpin
https://www.gov.nu.ca/sites/default/files/documents/2024-03/NCRI %20Resolute %20Bay EN WEB.pdf
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Table 6-4: Observation of Sculpin in Field Surveys Near Resolute Bay

Sculpin Species Observed

e Bl shorthorn sculpin Arctlt;::::ignhorn Arctic sculpin Ot::r:i::?in
Arctic Bay 2019 2 - - 2
Chesterfield | 2022 - - - 2
Coral
Harbour 2022 2 8 - -
[Salliq]

Grise Fiord 2019 3 - - 2
Iqaluit 2024 - - - 17
Naujaat 2022 - 32 - 8
Pond Inlet 2024 - - - 6
Resolute Bay | 2019 - - - -
Sanikiluaqg 2022 - 1 - 2

Source: Advisian-lkpiaryuk JV (2021, 2023a, 2023b, 2023c, 2023d); Advisian (2020a, 2020b); Dynamic Ocean (2025a, 2025c)
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Figure 6-4: Marine Fishes of Canada Database Sculpin Records: a) Shorthorn; b) Arctic; c) Arctic
Staghorn

Source: Figures 157, 156, and 91 in Alfonso et al. (2018)
Note: Pink square depicts Resolute Bay location.

6.3.4.2 Ecology and Reproductive Behaviour

Sculpins are generally solitary, benthic marine fishes belonging to the superfamily Cottidae.
Distinguished by a large broad head with a body that tapers toward the tail, large mouths with small
teeth, two dorsal fins, large pectoral fins and one anal fin (University of Guelph, 2019). The largest of
species are from the genus Myoxocephalus, which can reach up to 60 cm in length, although most are
much smaller (Alfonso et al., 2018). Shorthorn sculpin generally reach up to 30 cm length. Unlike their
other scorpaeniform relatives, most sculpin do not have scales but instead are naked or have modified
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scales in the form of spines (Coad & Reist, 2017). Adults tend to lack a swim bladder, making it difficult
to swim in pelagic environments (Coad & Reist, 2017).

All sculpin in the region are generalist feeders, preying on plankton, benthic molluscs, small fishes,
crustaceans, polychaete worms, kelp, and sea urchins (Landry et al., 2018). Amphipods tend to
dominate their diets by abundance, with common genera such as Themisto, Onisimus, and Gammarus
(Coad & Reist, 2017). Shorthorn sculpin, in particular, has been observed to consume a diversity of
smaller fishes based on regional availability, including capelin, herring, eelpouts, other sculpins, and
small Arctic cod. A study on the stomach content of a high-arctic sculpin population identified that their
diet consists of amphipod, polychaete worms, cetaceans, shrimps, cnidarians, and bivalves (Dynamic
Ocean, 2025b). Due to limited number of studies on sculpin feeding behaviour, there is a lack of
guantitative, localized diet information available for Resolute Bay. Sculpins also serve as an important
forage fish for larger organisms, being found in the stomachs of narwhal, belugas, bowheads and seals
(GN, 2010; QIA, 2018b).

Sculpins reach sexual maturity between three to five years, with females reaching sexual maturity
slightly later than males. Spawning tends to occur in the fall between September and December, and
hatching occurs in the springtime depending on the region. Sculpins lay demersal eggs that become
planktonic larvae after hatching (Coad & Reist, 2017; Landry et al., 2018). These larvae are sometimes
guarded by the male (Ilvanova et al., 2018). Sculpin lifespans may exceed 20 years, though most adult
specimens are under 10 years old.

6.3.4.3 Harvesting

There are no commercial fisheries for Arctic sculpins in Nunavut. Although the third most commonly
hunted marine species by the Inuit (Hurtubise, 2016), sculpins are not the primary targets for
subsistence fishing (GN, 2014; QIA, 2018b). Sculpins are often by-catch to other targeted fisheries, used
as bait, or caught for scientific research (Department of Fisheries and Aquaculture, 2019). Specific
documented uses for sculpin vary considerably by community. Over a five year period, only one
harvester fished for sculpin in Resolute Bay (Priest & Usher, 2004) (see Table 6-2). Sculpin were not
discussed during the 1Q Workshop.

6.3.5 Truncate Soft-Shell Clam

The truncate softshell clam (Mya truncata) is important infaunal species in the Arctic and is referred to
by Inuit as ‘ammuumajug’ (Inuktut Tusaalanga & GN, 2024). Three different kinds of clam are known to
be found in Resolute Bay (IQ Workshop 2019 - Peter Amarualik). However, the truncate soft-shell clam
(Mya truncata) was selected as a focal species because it is an important infaunal species in the Arctic.

6.3.5.1 Biogeographic Distribution

The distribution of truncate softshell clam is largely influenced by ice scour events, either by direct
mechanical interference, or modification of seafloor topography (Conlan & Kvitek, 2005). Habitat
preferences of this particular species have not been studied extensively, but a similar sub-arctic species
(M. arenaria) showed higher densities in eddies, estuaries, and in slack water adjacent to swift currents
(Christian et al., 2010).
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There is no published literature available that documents the abundance of clams in and around
Resolute Bay. However, they were observed during the Community Harbour Study Area subtidal survey
(see description in Section 7.4.3), and there are some IQ reports of truncate softshell clams in resolute
bay?>. A clam bed was identified in Allen Bay during the IQ Workshop that used to be harvested by one
individual but is no longer harvested by anyone (see Figure 2-1).

6.3.5.2 Ecology and Reproductive Behaviour

This clam species is important to Arctic ecosystems for its role in carbon cycling, providing prey for many
species of marine mammals. Given their sedentary adult life stage, they are a predictable food source
for higher trophic level species (Highsmith & Coyle, 1990). As is characteristic of other Arctic bivalves,
the truncate soft shell clam has a long life span and low annual growth, where growth is influenced
largely by the length of the open-water season (Piepenburg et al., 2011).

Like most species of the Myidae family, adult truncate softshell clam burrow deeply into sandy and
muddy sediments or dwell in rocky crevices and abandoned bore holes (da Costa, 2012). Their shells are
widely oval in shape with a compressed, grooved foot, byssal gland, and byssus which is used to anchor
to substrate (da Costa, 2012). Truncate softshell clams remain in the same level of sediment depth and
cannot dig again into the sediment when taken out and thus become victims of predators (da Costa,
2012). They are also facultative anaerobes and are able to go without oxygen for many days (da Costa,
2012).

Individuals are gonochoric and fertilization occurs in the water column which is followed by a free-
floating plankton larvae phase that drifts through the water as they feed and grow (Wood et al., 2022).
After the pediveliger stage, the clam undergoes metamorphosis to transform into a sedentary benthic
stage where they burrow into the sediment and grow extensively (da Costa, 2012).

6.3.5.3 Harvesting

There is no commercial fishery for benthic species, including clams in Resolute Bay, but this species is
currently harvested for subsistence purposes. Clams are included in the category of sea floor dwellers in
QIA (2018b) and ar