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Nunavut Research Institute

License Holder Reporting requirements

For research undertaken in the 2025 calendar year (commencing January 01, 2025 and ending
December 31, 2025)

Project Title:

Western Hudson Bay geoscience for infrastructure project

Project Leader(s): Full name, affiliation, and contact information (address, phone number, email) of
each project leader (principle investigator and co-investigators)

*Anne-Marie LeBlanc, Geological Survey of Canada, Natural Resources Canada, 601
Booth St., Ottawa, ON K1A OES8, 343-574-1414, anne-marie.leblanc@nrcan-rncan.gc.ca

Project Team: Full name, affiliation, and address (name of city/community and province/territory/state)
of each member of the project team

*Benoit Faucher, Geological Survey of Canada, Natural Resources Canada, Ottawa, ON
*Greg Oldenborger, Geological Survey of Canada, Natural Resources Canada, Ottawa, ON
*Etienne Girard, Geological Survey of Canada, Natural Resources Canada, Quebec, QC
*Francis Aucoin, Geological Survey of Canada, Natural Resources Canada, Quebec, QC
*Marcus Phillips, Geological Survey of Canada, Natural Resources Canada, Ottawa, ON
*Zachary Lauzon, University of Ottawa & GSC, Ottawa, ON (Master student)

Naomi Short, Canada Centre of Remote Sensing, Natural Resources Canada, Ottawa, ON
Denis Lacelle (collaborator), University of Ottawa, Ottawa, ON

Roxanne Frappier (collaborator), University of Ottawa, Ottawa, ON

Only those with * have been in the field in 2025
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Abstract: A concise summary of what was done, found, and concluded to date, and how the
results/information will be used. This summary must be translated into the appropriate dialect of
Inuktut. Suggested length: 250-300 words. *This section will be published in the NRI’s annual
compendium of licensed research and made available through the |Isirvik research porta(

The Kivallig region of Nunavut is undergoing significant infrastructure planning and development. Information
on permafrost is required to ensure resilience to a warming climate. Measurements of ground temperature
and observations of ground ice conditions are critical for permafrost characterization but are sparse in the
Kivallig Region. In 2016, a team of scientists from the Geological Survey of Canada (GSC) began to study
the permafrost and ground ice conditions near Rankin Inlet using a variety of methods and tools including
remote sensing applications, UAV observations, geophysical surveys, ground temperature monitoring, and
shallow permafrost drilling and sampling. In June 2025, the team undertaken similar research near the
community of Arviat to extend the knowledge in a different permafrost environment. So far, for the area of
Rankin Inlet, we have reported on ground temperatures, sediments and ground ice description, and ice
contents in representative surficial deposits. This knowledge was combined with remote-sensing,
geophysical, and machine learning studies to investigate sensitivity to thaw subsidence. We also
demonstrated that recent changes in lake are influenced by permafrost drivers. The key take-away
messages are that permafrost thermal conditions near Rankin Inlet, ground ice types and abundance, and its
degradation are variable and influenced by drivers such as the type of surficial deposit, and past and current
climatic and surface conditions. Overall, ground ice abundance is low, but our studies were able to locate
areas and identify the conditions conducive to high abundance. Results were also obtained on the
geochemical signature of the near-surface permafrost and ground ice to evaluate the impacts of thawing on
solute release and determine the origin of ground ice. Similar data, for the area of Arviat, are currently being
processed. Some of our results and preliminary results have been shared with the Kivalliq Inuit Association,
the Hamlets of Rankin Inlet and Arviat, the Igalugaarjuup Nunanga Territorial Park, and Nukik who expressed
interest in using data and knowledge generated by this activity to inform infrastructure planning. Both field
data, and mapping and modeling results have and will continue to produce new knowledge that will aid in
assessing challenges to infrastructure development related to ground ice and permafrost thaw in proposed
development corridors and regions with existing infrastructure. Such data are also required to inform
environmental assessments.

Key messages: Concise, plain language summary of key take-away messages of work to date, findings
and conclusions. Preferably 3-5 points, in bullet form.

-Permafrost and ground ice conditions near Rankin Inlet show a range of temperature, active layer thicknesses,
and ground ice abundance influenced by drivers such as surficial deposits, climatic and surface conditions;
-Although ground temperatures are still low and permafrost generally stable, evidences of permafrost warming
and degradation has been noticed near Rankin Inlet, notably in terms of subsidence, thermokarst, and change
in lake water levels;

-Regional modeling of ground ice abundance in the Kivalliq Region shows soil in the negligible/low range of ice
content, while field observations refine this assessment by highlighting where ice-rich permafrost occurs;
-Geochemical signature of the near-surface permafrost, in Rankin Inlet, indicate freezing from a mix of water
sources (relict marine porewater, meteoric water, and possibly glacial meltwater) and the high salinity of soils;
-Field characterization near Arviat begun in 2025, first results show low excess ice content in near-surface
permafrost. Preliminary geochemical data were also obtained, but not yet fully interpreted.
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Objectives: Project objectives, preferably in bullet form.

The main goal is to improve knowledge of permafrost and ground ice conditions in the
Kivallig Region by:

1) Understanding the ground thermal regime and drivers that influence the temperatures,
2) Modelling and mapping regional ground ice abundance,

3) Characterizing ground ice and sensitivity to thaw from permafrost cores, geophysical
investigations, and remote sensing applications,

4) Validating ground ice modelling with data collected in this project and with
geotechnical borehole logs, and

5) Producing assessments (models) of potential impacts of ice-rich permafrost thaw.

Annual activities: A description of activities and methods carried out during the current reporting
period. This section should answer the questions: What? Where? When? Who? How? Include dates
team members conducted research at remote field sites or collected data (including interviews) in
communities; append a map with locations and/or coordinates of remote field sites, if applicable.

About two weeks of fieldwork occurred from June 16 to 27, 2025. The team (LeBlanc, Faucher, Oldenborger,
Girard, and Lauzon) operated from the community of Arviat. A wildlife monitor from Arviat, Johnny Kaviok Jr.,
supported the field campaign. Travel on the land was done by trucks and ATVs.

Activities included: 1) Shallow drillings (0-3 m) with light portable drilling tools, 2) Permafrost coring (0-3 m) and
wedge ice coring (0-1 m) to obtain the geotechnical and geochemical properties of soils and evaluate the impacts
of thawing on ground stability and solute release, and to determine the origin of wedge ice, 3) installation of ground
temperature, air temperature, and humidity/snow/vegetation sensors at 3 sites including one deep site (12 m)
drilled by industry on behalf of the Government of Nunavut, 4) Ground-based geophysical surveys (electrical
surveys) at our permafrost instrumented sites for ground ice and salinity assessment, 5) Drone imagery (lidar,
optical, thermal) at our permafrost instrumented sites, and 6) Site visits to validate remote sensing products. All
permafrost and wedge ice cores were shipped to the Geological Survey of Canada (GSC) and are currently being
analyzed in different laboratories (University of Ottawa and GSC). Results are part of a Master Thesis in
collaboration with University of Ottawa.

Then, two weeks of fieldwork took place from September 8 to 19, 2025. The team operated from the community of
Rankin Inlet (LeBlanc, Phillips, Aucoin - 1 week) and from Arviat (Leblanc and Phillips - 1 week). The work in
Rankin Inlet was done in parallel to "Western Hudson Bay geoscience for infrastructure project'. Wildlife monitors,
Thomas Angoshadluk from Rankin Inlet, and Johnny Kaviok Jr. from Arviat, supported these field campaigns.
Travel on the land was done by trucks and ATV.

In Rankin inlet, activities included: 1) Maintenance/collection of data at existing permafrost instrumented sites;
and 2) Drone imagery (lidar, optical, thermal) to refine previous (summers 2023 and 2024) coverage over ice
wedge polygonal terrain for the characterization of ice wedge spatial extend.

In Arviat, activities included: 1) Collection of data and maintenance of the permafrost monitoring stations installed in
June 2025, 2) Installation of a communication antenna in town for remotely accessing data collected at the
permafrost monitoring stations; this was done in collaboration with the Hamlet of Arviat, and 3) Observations of
landscape features and processes in the nearby area of Arviat that might be related to permafrost.
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Results and Achievements: Findings and results to date of the above activities, highlighting any key research
achievements (see guide below for formatting tips regarding tables and figures).

-Community workshop on permafrost and landscape change done at the beginning has guided our research since 2016;
the workshop highlighted the interest and needs in ground temperature and permafrost data and knowledge and in
understanding the change in lake water levels (Oldenborger et al. 2016, LeBlanc et al., 2017);

-Shallow ground temperatures and seasonal thaw depth over the last 50 years have increased (LeBlanc & Oldenborger,
2021);

-The top of permafrost is ice-rich (excess ice of about 85 %) in certain type of surficial deposits and not particularly ice rich
in other types (Faucher et al. 2024a, Phillips et al. 2024). This is in broad agreement with the segregated ground ice
modelling (see below);

-Based on field characterization, we can successfully extend spatially the sensitivity to thaw subsidence using remote
sensing applications, geophysical investigations and machine learning techniques (Short et al. 2016, LeBlanc et al. 2019;
Oldenborger et al. 2020, 2021, 2022a, 2022b);

-Observed changes to lake were quantified and linked to thawing of ice-rich permafrost (lake expansion) and increasing of
active layer thickness in ice-poor permafrost (lake drainage) (Bellehumeur-Génier et al, 2017, LeBlanc et al., 2020);
-Ground ice abundance was modelled for the Kivalliq Region (O'Neill et al. 2024a, 2024b, O'Neill et al. 2025) with overall
low segregated ice abundance (excess ice <5%) and negligible wedge ice abundance (excess ice of 0-2%). The Kivalliq
ground ice model (geospatial data) was made available in 2025;

- Field measurements indicate wedge ice abundance in polygonal terrains varies from negligible (excess ice of 0-2%) in
most terrain types (validating our ground ice model) to rare instances of medium (excess ice of about 5-10%) and high
(excess ice >10%) abundance (LeBlanc et al. 2024, Frappier et al. 2024);

-Results on the geochemical signature of permafrost reveal the variability in the origin of ground ice (water) and the high
salinity of soils (Faucher et al. 2024b, Faucher et al. in preparation).

-Release of daily ground temperatures from Nunavut permafrost monitoring sites, including data from one deep borehole
in Rankin Inlet (Marcus et al., 2026).

Challenges/Obstacles: In this section, please comment on any challenges/obstacles (if any) that you
experienced during this project year. If there were any actions to mitigate or resolve these challenges,
please list them here. Were any concerns raised regarding the conduct of research team members or the
impacts of the project?

No major challenges/obstacles in year 2025.
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Expected Project Completion Date: Provide month and year of expected completion date of the project.

The current phase (funding) of this project ends in December 2026, However, potential activities such as permafrost monitoring may continue in the future. |

Project website (if applicable): If your project has a presence on the internet, including a website and/or
social media page, please provide the link and/or account handle.

Citations: Please append a complete reference list if citations are used anywhere in the document.

POLICY RELEVANCE

Does this research support policy development or decision-making in Nunavut? If yes, please describe.

Yes, decision-making in Nunavut.

Both field data, and mapping and modelling results will produce new knowledge that will
aid in assessing challenges to infrastructure development related to ground ice and
thermokarst in proposed development corridors and regions with existing infrastructure.
Such data are required to inform environmental assessments. Our research will allow
reconnaissance-level planning in regions of interest and facilitates decision-making to
target critical areas for more detailed field-based investigations. Assessment of ground
ice and thermokarst potential allows planners to anticipate conditions associated with
permafrost thaw and to manage those via avoidance or mitigation, contributing to
predictions of cumulative impacts in a changing climate. In particular, the GN's
Department of Economic Development and Transportation, Hamlet of Rankin Inlet,
Igalugaarjuup Nunanga Territorial Park, KIA, and Nukik Corporation have expressed
interest in using data and knowledge generated by this project to inform infrastructure
planning. Therefore, this project will provide stakeholders information that may contribute
to cost savings, efficiency, and safety.
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RESEARCH OUTCOMES: BENEFITS

Community engagement: Briefly list and describe any community consultation, engagement,
collaboration and outreach activities that you have undertaken for the project; describe the role(s) that
community members and/or specific organizations have played in research co-design and activities.

LeBlanc and Oldenborger have conducted outreach and engagement (e.g., community workshop and mapping exercise, open-house, radio show and
school visits) in Rankin Inlet in winter 2016 in collaboration with the GN' Climate Change Secretary. Research priorities have emerged from the workshop
and mapping exercise. In August 2018, a tour took place in Rankin Inlet where G. Oldenborger presented our permafrost activities to our senior
management; participants from the 2016 workshop were also invited over an informal dinner (Elders Cabin) to discuss the approach we took in conducting
this community workshop, and how local and traditional knowledge may shape new geoscience activities.

LeBlanc, in collaboration with the GEM-GeoNorth Engagement Office, also conducted engagement (KIA, HTO, Hamlet, GN Park) in Rankin Inlet in March
2023, 2024, and February 2025 for another project (NRI research license 03 007 25R-M). During this engagement several field activities similar in both
projects (e.g., geophysics, shallow drilling) were discussed, including a meeting with the HTO board during which results and work to come were
presented. As a result, our field campaigns were made possible thanks to the support of Kangiglinig HTO, Kivalliq Wildlife Board, Igalugaarjuup Nunanga
Territorial Park, KIA, the Hamlet of Rankin Inlet, and the invaluable guidance and assistance provided by our wildlife monitors.

Further engagement activities in Arviat were done in February 2025, including a meeting with the HTO board during which the project was presented. Due
to mechanical issue with the plane, our stay in Arviat was shortened. The planned open house was replaced by a radio show (project presented and call
ins for questions) and our in-person meeting with the Hamlet of Arviat was done virtually the week after our travel. Exchanges was also done before
fieldwork with the Aqquimavvik Society and the Government of Nunavut (Climate Change Secretary and Transportation and Infrastructure Nunavut). As a
result, our field campaigns were made possible thanks to the support of Arviat HTO, the Hamlet of Arviat (supported the installation of an communication
antenna at their municipal garage), the Aqquimavvik Society (provided logistical support), the Government of Nunavut (linkage with industry for installation
of a temperature cable), and the invaluable guidance and assistance provided by our wildlife monitor. During the September fieldwork in Arviat, a poster of
the work done during the June fieldwork was given to Arviat HTO, Hamlet of Arviat, and Aqquimavvik Society.

Several discussions occurred with the KIA and Nukik Corporation. In May 2023, a task shared agreement (TSA) was signed between NRCan and KIA. In
2025, discussions with Nukik Corporation continued with anticipation to finalize a TSA with them in 2026.

Youth engagement: Briefly list and describe any outreach, school or classroom activities that you have
undertaken for the project; describe the role(s) that youth have played in your research activities.

In June 2025, series of plain language posters made by the GSC on surficial geology, landforms,
and permafrost features near Arviat were distributed at John Arnalukjuak High School. However,
the timing of fieldwork (last two weeks of June) did not allow more interaction with the school
students.

In the past, outreach were conducted, in Rankin Inlet. For instance, in collaboration with the GN'
Climate Change Secretary (CCS), we conducted youth engagement events on February 1-3,
2016. These events included drop-in outreach sessions for elementary and high school students
of all ages, and also in-class activities for the Grade 5/6 students at Simon Alaittug School. The
drop-in outreach sessions included a presentation on climate change and permafrost, and a
climate change art exhibit featuring the students’ original art. Students had a chance to interact
with the CCS in an informal session and discuss how climate change is impacting their community
and what they can do to adapt. In-class activities involved a short presentation on climate change
and permafrost followed by a hands-on activity in which students built model houses on thawing
blocks of "permafrost” to investigate how the houses responded to changing ground. Both
teachers and students were enthusiastic about the activity and it generated discussion on
methods of keeping houses stable over thawing permafrost.
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Training and Employment:
How many Nunavummiut received training from team members? Please describe training and/or
compensation provided.

How many team members received training from Nunavummiut? Please describe training received
and/or what knowledge sharing and/or skills exchange took place.

How many Nunavummiut received employment? Please describe employment type and length, role(s)
and responsibilities, and compensation provided.

Between 2022 and 2025, in Rankin Inlet, we worked with 2 different wildlife monitors in 4 occasions. Each of them worked for about 5-14
days (duration of fieldwork).

In June and September 2025, in Arviat, we worked with one wildlife monitor. He worked for about 14 days (in June) and 4 days (in
September).

Wildlife monitors provided guidance to travel on the land and a secure environment for work, as well as assisting in day-to-day tasks.
Contracts was awarded to HTO (Rankin Inlet or Arviat) and/or KWB (350$ per day + 350$ per day for equipment (ATV, snowmobile, etc.)).

How many Nunavummiut received honoraria as research participants? Please describe method of
participation (interview, observation, sample, survey, etc.), including compensation provided.
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Please explain how the project directly benefited Nunavut organizations and/or businesses (e.g.,
through contract services, local purchases, equipment donations, etc.)

ATVs were rent from community members (in addition to the ones owned by wildlife
monitors). Purchases for missing tools (often needed to maintain or install our monitoring
stations) and field gears are done at local stores. Accommodation, vehicle rental, and
grocery are all provided by local business.

OPTIONAL: Nunavut Team Members, hires, and/or trainees (excluding research participants e.g.,
interviewees)

The NRI is creating an inventory of Nunavummiut who are skilled and/or interested in research. The
information provided below will not be shared publicly but will support long-term capacity sharing by
connecting local and visiting researchers with research talent in each community.

Name Expertise/skills Training/interest areas | Contact Info Community
Johnny Kaviok Jr. wildlife monitor Arviat
Thomas Angoshadluk wildlife monitor Rankin Inlet

Nathaniel wildlife monitor Rankin Inlet

Academic Mobility

If you are affiliated with an academic institution, please answer the following question: For which Level
of Project(s) will the data be used? (Check all that may apply)

E Research

D Post-Doctoral Research

PhD Thesis

Masters (Major Research Paper)
Masters (Thesis)

Graduate Course Project
Staff/Administration Research

HERENN

Undergraduate Honours Thesis

Other
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BUDGET

Please complete the table below to detail your projected and actual research expenditures during the

reporting period.

Category Planned/Approved | Actual
Expenditure Expenditure
Travel and Accommodation 62800 55000
Equipment, Materials and Supplies 42000 34000
Salaries/Wages for Nunavut residents 24000 13400
Salaries/Wages for non-Nunavut resident researchers 32000 32000
Professional Fees and services in Nunavut 10000 12000
Professional Fees and Services outside of Nunavut 13200 48000
TOTAL EXPENDITURES 184000 194400

List the total $ amount of funding from each funding source for your full research program, including in-

kind support

194400% - Geological Survey of Canada, GEM-GeoNorth and Natural Hazard and
Climate Change Geoscience Programs
University of Ottawa (in-kind support in lab analysis)

RESEARCH OUTPUTS / REPORTING TOOLS

What research outputs were generated? Please list below and append copies of each. Specify which
outputs (if any) may be made public on the NRI research licensing database.

Since 2016, many research outputs on permafrost data, knowledge, maps, and models, were
generated including:

-Peer-reviewed Scientific Journal Papers (4) - + another in preparation

-Territorial (CNGO) and GSC Open Files reports (peer-reviewed) (14) - + another released in
early 2026

-Conference proceedings (12); including peer-reviewed papers, abstracts, presentation, and

posters.
Details are provided in the appended reference list.

Page | 9



Have peer-reviewed manuscripts been published as a result of your project? If Yes,

complete the following table:

Full citation Publicly accessible/
free to access (Y/N)

Link (if available) and
DOI (if available)

If No, do you intend to submit a manuscript (or manuscripts) for peer reviewed publication?

See the appended reference list for DOI or website.
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Were non-peer reviewed materials produced to either communicate or synthesize results to the public?
Examples of these materials include (but are not limited to): websites, reports, brochures, podcasts,
webinars, presentations, non-peer reviewed publications, etc.

If Yes, complete the following table:

Title Description of Link (if available) DOI (if available)
Materials

Did your project develop a communications plan? Please describe communications/reporting tools used, and
list the target audience for each and/or who requested which.

Within the last three years, our communications plan included:

-Letter (one pager) to describe the proposed work (what, where, how) - sent to local and indigenous organizations several months in
advance (for Rankin Inker: Rankin Inlet HTO, Hamlet, KIA Lands, Kivalliq Wildlife Board, and Nunavut Tungaavik Inc. / For Arviat: KIA
Lands and KIA Community Liaison Office Arviat, Hamlet, Arviat HTO, Kivalliq Wildlife Board, and Nunavut Tungaavik Inc.);

-Prior to fieldwork: In-person presentations (including translation in Inuktitut) and/or discussions (what was done in the previous year,
what is proposed to do in the following year) with local and indigenous organizations, and additional informal communication (e.g., at
grocery stores);

-Informal meetings during fieldwork with local and indigenous organizations, government of Nunavut (EDT and Park) and local office of
federal departments interested in our fieldwork (e.g. CIRNAC);

-Field reports (including translation in Inuktitut) describing work done (what, where, how, who) sent to HTO, Hamlets, KIA;

-Close-out (in-person) meetings at the end of the projects.

How were Nunavummiut credited and/or acknowledged in all project outputs, such as co-authorship,
participant biographies, article acknowledgements, etc.

All Nunavummiut who work and supported our research have been acknowledged in all
project outputs (in the acknowledgements section of publications).

DATA AND INTELLECTUAL PROPERTY

Did you enter into a research agreement, data-sharing agreement and/or intellectual property rights
agreement with a community and/or designated Inuit organization (DIO)? If yes, please explain.

Do intellectual property rights apply to your research? If yes, please explain.

We currently have one Task shared agreement with the KIA. Objective is to share data between organizations to further individual operational goals, foster collaboration, and answer questions regarding permafrost conditions and effects on infrastructure in the context of ¢
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Who owns the data? Has the raw data been shared with the appropriate community and/or DIO? If yes,
how? How is data security and storage handled by community-based co-owners?

Background IP is owned by respective creator and any arising IP will be vested in its
creator. IP created by Crown employees is owned by the Crown. Crown copyright
protected material consisting of unpublished data (but published results) can be provided
and have been shared with KIA (data are stored in their internal database).

Where is the data stored and will the data be destroyed within a set timeframe?

Data are stored in corporate database (with the respective owners) and there is no plan
to destroyed them within a set timeframe.

Is the data trackable and/or available in a public data repository? If yes, please provide the appropriate
information and/or link to ensure the findability and accessibility of the data.

NRCan results are publicly available, in accordance with the Government of Canada’s
Open Data policy (https://open.canada.ca). The permafrost group is currently working on
modernizing its data management and accessibility to public via a corporate database

(https://pin.geosciences.cal/en).

Please append a copy of your data management plan.

CLIMATE CHANGE

Is your research about climate change (causes, impacts, mitigation, adaptation, etc.)? If yes, explain.

Yes, permafrost is a climatic phenomenon. Our research focus on the understanding of
the current state of permafrost and potential impacts of its thaw. We provide data and
geoscience knowledge needed for decision-making and adaptation strategies.
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PHOTOGRAPHS

If possible, please provide high-resolution photos of licensed research activities that NRI may use in
communication materials, organizational reporting, and other promotional purposes. Please also
complete the table below for each photo provided and submit to NRI along with all required NRI photo
release forms. The photographer/owner will be credited in all uses of the photograph(s).

File Name | Location Description Subjects Photographer/Owner | Date
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4) Validating ground ice modelling with data collected in this project and with geotechnical borehole logs, and 
5) Producing assessments (models) of potential impacts of ice-rich permafrost thaw.
	communities append a map with locations andor coordinates of remote field sites if applicable: About two weeks of fieldwork occurred from June 16 to 27, 2025. The team (LeBlanc, Faucher, Oldenborger, Girard, and Lauzon) operated from the community of Arviat. A wildlife monitor from Arviat, Johnny Kaviok Jr., supported the field campaign. Travel on the land was done by trucks and ATVs.
 
Activities included: 1) Shallow drillings (0-3 m) with light portable drilling tools, 2) Permafrost coring (0-3 m) and wedge ice coring (0-1 m) to obtain the geotechnical and geochemical properties of soils and evaluate the impacts of thawing on ground stability and solute release, and to determine the origin of wedge ice, 3) installation of ground temperature, air temperature, and humidity/snow/vegetation sensors at 3 sites including one deep site (12 m) drilled by industry on behalf of the Government of Nunavut, 4) Ground-based geophysical surveys (electrical surveys) at our permafrost instrumented sites for ground ice and salinity assessment, 5) Drone imagery (lidar, optical, thermal) at our permafrost instrumented sites, and 6) Site visits to validate remote sensing products. All permafrost and wedge ice cores were shipped to the Geological Survey of Canada (GSC) and are currently being analyzed in different laboratories (University of Ottawa and GSC). Results are part of a Master Thesis in collaboration with University of Ottawa. 

Then, two weeks of fieldwork took place from September 8 to 19, 2025. The team operated from the community of Rankin Inlet (LeBlanc, Phillips, Aucoin - 1 week) and from Arviat (Leblanc and Phillips - 1 week). The work in Rankin Inlet was done in parallel to "Western Hudson Bay geoscience for infrastructure project'. Wildlife monitors, Thomas Angoshadluk from Rankin Inlet, and Johnny Kaviok Jr. from Arviat, supported these field campaigns. Travel on the land was done by trucks and ATV. 

In Rankin inlet, activities included: 1) Maintenance/collection of data at existing permafrost instrumented sites;
and 2) Drone imagery (lidar, optical, thermal) to refine previous (summers 2023 and 2024) coverage over ice wedge polygonal terrain for the characterization of ice wedge spatial extend.

In Arviat, activities included: 1) Collection of data and maintenance of the permafrost monitoring stations installed in June 2025, 2) Installation of a communication antenna in town for remotely accessing data collected at the permafrost monitoring stations; this was done in collaboration with the Hamlet of Arviat, and 3) Observations of landscape features and processes in the nearby area of Arviat that might be related to permafrost.
	undefined_4: -Community workshop on permafrost and landscape change done at the beginning has guided our research since 2016; the workshop highlighted the interest and needs in ground temperature and permafrost data and knowledge and in understanding the change in lake water levels (Oldenborger et al. 2016, LeBlanc et al., 2017);
-Shallow ground temperatures and seasonal thaw depth over the last 50 years have increased (LeBlanc & Oldenborger, 2021);
-The top of permafrost is ice-rich (excess ice of about 85 %) in certain type of surficial deposits and not particularly ice rich in other types (Faucher et al. 2024a, Phillips et al. 2024). This is in broad agreement with the segregated ground ice modelling (see below);
-Based on field characterization, we can successfully extend spatially the sensitivity to thaw subsidence using remote sensing applications, geophysical investigations and machine learning techniques (Short et al. 2016, LeBlanc et al. 2019; Oldenborger et al. 2020, 2021, 2022a, 2022b);
-Observed changes to lake were quantified and linked to thawing of ice-rich permafrost (lake expansion) and increasing of active layer thickness in ice-poor permafrost (lake drainage) (Bellehumeur-Génier et al, 2017, LeBlanc et al., 2020);
-Ground ice abundance was modelled for the Kivalliq Region (O'Neill et al. 2024a, 2024b, O'Neill et al. 2025) with overall low segregated ice abundance (excess ice <5%) and negligible wedge ice abundance (excess ice of 0-2%). The Kivalliq ground ice model (geospatial data) was made available in 2025;
- Field measurements indicate wedge ice abundance in polygonal terrains varies from negligible (excess ice of 0-2%) in most terrain types (validating our ground ice model) to rare instances of medium (excess ice of about 5-10%) and high (excess ice >10%) abundance (LeBlanc et al. 2024, Frappier et al. 2024);
-Results on the geochemical signature of permafrost reveal the variability in the origin of ground ice (water) and the high salinity of soils (Faucher et al. 2024b, Faucher et al. in preparation).
-Release of daily ground temperatures from Nunavut permafrost monitoring sites, including data from one deep borehole in Rankin Inlet (Marcus et al., 2026). 
	undefined_5: No major challenges/obstacles in year 2025.
	Expected Project Completion Date Provide month and year of expected completion date of the project: The current phase (funding) of this project ends in December 2026, However, potential activities such as permafrost monitoring may continue in the future.
	social media page please provide the link andor account handle: 
	undefined_6: Yes, decision-making in Nunavut.
Both field data, and mapping and modelling results will produce new knowledge that will aid in assessing challenges to infrastructure development related to ground ice and thermokarst in proposed development corridors and regions with existing infrastructure. Such data are required to inform environmental assessments. Our research will allow reconnaissance-level planning in regions of interest and facilitates decision-making to target critical areas for more detailed field-based investigations. Assessment of ground ice and thermokarst potential allows planners to anticipate conditions associated with permafrost thaw and to manage those via avoidance or mitigation, contributing to predictions of cumulative impacts in a changing climate. In particular, the GN's Department of Economic Development and Transportation, Hamlet of Rankin Inlet, Iqalugaarjuup Nunanga Territorial Park, KIA, and Nukik Corporation have expressed interest in using data and knowledge generated by this project to inform infrastructure planning. Therefore, this project will provide stakeholders information that may contribute to cost savings, efficiency, and safety.
	community members andor specific organizations have played in research codesign and activities: LeBlanc and Oldenborger have conducted outreach and engagement (e.g., community workshop and mapping exercise, open-house, radio show and school visits) in Rankin Inlet in winter 2016 in collaboration with the GN' Climate Change Secretary. Research priorities have emerged from the workshop and mapping exercise. In August 2018, a tour took place in Rankin Inlet where G. Oldenborger presented our permafrost activities to our senior management; participants from the 2016 workshop were also invited over an informal dinner (Elders Cabin) to discuss the approach we took in conducting this community workshop, and how local and traditional knowledge may shape new geoscience activities.

LeBlanc, in collaboration with the GEM-GeoNorth Engagement Office, also conducted engagement (KIA, HTO, Hamlet, GN Park) in Rankin Inlet in March 2023, 2024, and February 2025 for another project (NRI research license 03 007 25R-M). During this engagement several field activities similar in both projects (e.g., geophysics, shallow drilling) were discussed, including a meeting with the HTO board during which results and work to come were presented. As a result, our field campaigns were made possible thanks to the support of Kangiqliniq HTO, Kivalliq Wildlife Board, Iqalugaarjuup Nunanga Territorial Park, KIA, the Hamlet of Rankin Inlet, and the invaluable guidance and assistance provided by our wildlife monitors. 

Further engagement activities in Arviat were done in February 2025, including a meeting with the HTO board during which the project was presented. Due to mechanical issue with the plane, our stay in Arviat was shortened. The planned open house was replaced by a radio show (project presented and call ins for questions) and our in-person meeting with the Hamlet of Arviat was done virtually the week after our travel. Exchanges was also done before fieldwork with the Aqquimavvik Society and the Government of Nunavut (Climate Change Secretary and Transportation and Infrastructure Nunavut). As a result, our field campaigns were made possible thanks to the support of Arviat HTO, the Hamlet of Arviat (supported the installation of an communication antenna at their municipal garage), the Aqquimavvik Society (provided logistical support), the Government of Nunavut (linkage with industry for installation of a temperature cable), and the invaluable guidance and assistance provided by our wildlife monitor. During the September fieldwork in Arviat, a poster of the work done during the June fieldwork was given to Arviat HTO, Hamlet of Arviat, and Aqquimavvik Society. 

Several discussions occurred with the KIA and Nukik Corporation. In May 2023, a task shared agreement (TSA) was signed between NRCan and KIA. In 2025, discussions with Nukik Corporation continued with anticipation to finalize a TSA with them in 2026. 
	undertaken for the project describe the roles that youth have played in your research activities: In June 2025, series of plain language posters made by the GSC on surficial geology, landforms, and permafrost features near Arviat were distributed at John Arnalukjuak High School. However, the timing of fieldwork (last two weeks of June) did not allow more interaction with the school students. 

In the past, outreach were conducted, in Rankin Inlet. For instance, in collaboration with the GN' Climate Change Secretary (CCS), we conducted youth engagement events on February 1–3, 2016. These events included drop-in outreach sessions for elementary and high school students of all ages, and also in-class activities for the Grade 5/6 students at Simon Alaittuq School. The drop-in outreach sessions included a presentation on climate change and permafrost, and a climate change art exhibit featuring the students’ original art. Students had a chance to interact with the CCS in an informal session and discuss how climate change is impacting their community and what they can do to adapt. In-class activities involved a short presentation on climate change and permafrost followed by a hands-on activity in which students built model houses on thawing blocks of "permafrost" to investigate how the houses responded to changing ground. Both teachers and students were enthusiastic about the activity and it generated discussion on methods of keeping houses stable over thawing permafrost.
	compensation provided: 
	andor what knowledge sharing andor skills exchange took place: 
	and responsibilities and compensation provided: Between 2022 and 2025, in Rankin Inlet, we worked with 2 different wildlife monitors in 4 occasions. Each of them worked for about 5-14 days (duration of fieldwork). 

In June and September 2025, in Arviat, we worked with one wildlife monitor. He worked for about 14 days (in June) and 4 days (in September). 

Wildlife monitors provided guidance to travel on the land and a secure environment for work, as well as assisting in day-to-day tasks. Contracts was awarded to HTO (Rankin Inlet or Arviat) and/or KWB (350$ per day + 350$ per day for equipment (ATV, snowmobile, etc.)).
	participation interview observation sample survey etc including compensation provided: 
	through contract services local purchases equipment donations etc: ATVs were rent from community members (in addition to the ones owned by wildlife monitors). Purchases for missing tools (often needed to maintain or install our monitoring stations) and field gears are done at local stores. Accommodation, vehicle rental, and grocery are all provided by local business. 
	NameRow1: Johnny Kaviok Jr.
	ExpertiseskillsRow1: wildlife  monitor
	Traininginterest areasRow1: 
	Contact InfoRow1: 
	CommunityRow1: Arviat
	NameRow2: Thomas Angoshadluk 
	ExpertiseskillsRow2: wildlife monitor
	Traininginterest areasRow2: 
	Contact InfoRow2: 
	CommunityRow2: Rankin Inlet
	NameRow3: Nathaniel
	ExpertiseskillsRow3: wildlife monitor
	Traininginterest areasRow3: 
	Contact InfoRow3: 
	CommunityRow3: Rankin Inlet
	NameRow4: 
	ExpertiseskillsRow4: 
	Traininginterest areasRow4: 
	Contact InfoRow4: 
	CommunityRow4: 
	Other: 
	Category: 
	PlannedApproved ExpenditureTravel and Accommodation: 62800
	Actual ExpenditureTravel and Accommodation: 55000
	PlannedApproved ExpenditureEquipment Materials and Supplies: 42000
	Actual ExpenditureEquipment Materials and Supplies: 34000
	PlannedApproved ExpenditureSalariesWages for Nunavut residents: 24000
	Actual ExpenditureSalariesWages for Nunavut residents: 13400
	PlannedApproved ExpenditureSalariesWages for nonNunavut resident researchers: 32000
	Actual ExpenditureSalariesWages for nonNunavut resident researchers: 32000
	PlannedApproved ExpenditureProfessional Fees and services in Nunavut: 10000
	Actual ExpenditureProfessional Fees and services in Nunavut: 12000
	PlannedApproved ExpenditureProfessional Fees and Services outside of Nunavut: 13200
	Actual ExpenditureProfessional Fees and Services outside of Nunavut: 48000
	PlannedApproved ExpenditureTOTAL EXPENDITURES: 184000
	Actual ExpenditureTOTAL EXPENDITURES: 194400
	kind support: 194400$ - Geological Survey of Canada, GEM-GeoNorth and Natural Hazard and Climate Change Geoscience Programs
University of Ottawa (in-kind support in lab analysis)
	outputs if any may be made public on the NRI research licensing database: Since 2016, many research outputs on permafrost data, knowledge, maps, and models, were generated including:
-Peer-reviewed Scientific Journal Papers (4) - + another in preparation
-Territorial (CNGO) and GSC Open Files reports (peer-reviewed) (14) - + another released in early 2026
-Conference proceedings (12); including peer-reviewed papers, abstracts, presentation, and posters.
Details are provided in the appended reference list.
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	Link if availableRow1: 
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	TitleRow2: 
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	TitleRow3: 
	Description of MaterialsRow3: 
	Link if availableRow3: 
	DOI if availableRow3: 
	TitleRow4: 
	Description of MaterialsRow4: 
	Link if availableRow4: 
	DOI if availableRow4: 
	list the target audience for each andor who requested which: Within the last three years, our communications plan included:
-Letter (one pager) to describe the proposed work (what, where, how) - sent to local and indigenous organizations several months in advance (for Rankin Inker: Rankin Inlet HTO, Hamlet, KIA Lands, Kivalliq Wildlife Board, and Nunavut Tungaavik Inc. / For Arviat: KIA Lands and KIA Community Liaison Office Arviat, Hamlet, Arviat HTO, Kivalliq Wildlife Board, and Nunavut Tungaavik Inc.);
-Prior to fieldwork: In-person presentations (including translation in Inuktitut) and/or discussions (what was done in the previous year, what is proposed to do in the following year) with local and indigenous organizations, and additional informal communication (e.g., at grocery stores);
-Informal meetings during fieldwork with local and indigenous organizations, government of Nunavut (EDT and Park) and local office of federal departments interested in our fieldwork (e.g. CIRNAC);
-Field reports (including translation in Inuktitut) describing work done (what, where, how, who) sent to HTO, Hamlets, KIA;
-Close-out (in-person) meetings at the end of the projects.
	participant biographies article acknowledgements etc: All Nunavummiut who work and supported our research have been acknowledged in all project outputs (in the acknowledgements section of publications). 
	undefined_7: We currently have one Task shared agreement with the KIA. Objective is to share data between organizations to further individual operational goals, foster collaboration, and answer questions regarding permafrost conditions and effects on infrastructure in the context of a changing climate. 
	how How is data security and storage handled by communitybased coowners: Background IP is owned by respective creator and any arising IP will be vested in its creator. IP created by Crown employees is owned by the Crown. Crown copyright protected material consisting of unpublished data (but published results) can be provided and have been shared with KIA (data are stored in their internal database).
	Where is the data stored and will the data be destroyed within a set timeframe: Data are stored in corporate database (with the respective owners) and there is no plan to destroyed them within a set timeframe. 
	information andor link to ensure the findability and accessibility of the data: NRCan results are publicly available, in accordance with the Government of Canada’s Open Data policy (https://open.canada.ca). The permafrost group is currently working on modernizing its data management and accessibility to public via a corporate database (https://pin.geosciences.ca/en).
	Is your research about climate change causes impacts mitigation adaptation etc If yes explain: Yes, permafrost is a climatic phenomenon. Our research focus on the understanding of the current state of permafrost and potential impacts of its thaw. We provide data and geoscience knowledge needed for decision-making and adaptation strategies. 
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