
Plain language
summaries



Canada-Nunavut Geoscience Office Summary of Activities 2021, Plain language summariesCanada-Nunavut Geoscience Office Summary of Activities 2021, Plain language summaries

It is my great pleasure to introduce you to the Canada-Nunavut Geoscience Office's annual  for 2021. For Summary of Activities
the second year, the publication is being published in both English and French, as two completely separate volumes.

The Canada-Nunavut Geoscience Office (CNGO) was established in 1999. It is a partnership between the territorial 
government—the Department of Economic Development and Transportation of the Government of Nunavut (GN-EDT)—and 
the federal government, specifically Natural Resources Canada (NRCan) and Crown-Indigenous Relations and Northern 
Affairs Canada (CIRNAC). Nunavut Tunngavik Incorporated (NTI) is an ex-officio member of the CNGO Management Board 
that provides operational oversight for the office.

Foreword

The governments of Nunavut and Canada signed an Agreement-in-Principle (AIP) in mid-August 2019; under this AIP, Crown 
lands and oil, gas and mineral resources will be devolved from the Government of Canada to the Government of Nunavut. The 
final devolution agreement will be in place in the near future and will be followed by drafting of the legislation needed to bring 
devolution into effect—likely by 2025. At that time, professionals from the CNGO, CIRNAC and the GN will amalgamate and 
form the Nunavut Geological Survey, a new entity within the GN.

The world has been struggling since 2020 with the appearance of COVID-19 and offices across Canada shifted to working 
remotely. Some offices (e.g., the labs of NRCan) have partially re-opened since the first wave of COVID; others, such as the 
CNGO, remain closed, with professionals working from home. In addition, CNGO projects requiring fieldwork were 
postponed in 2020 and 2021. Without this fieldwork, professionals in the CNGO have focused their efforts on writing up 
research and planning for the coming summer (2022), which will hopefully include a fieldwork component.

The CNGO and its office partners co-manage and disseminate data through two websites (https://cngo.ca/ and 
https://NunavutGeoscience.ca/). Updating and revamping these websites is a priority for the office. The Summary of Activities 
volumes and the accompanying Geoscience Data Series and Open File Map Series disseminate the results of geological 
mapping (bedrock and surficial) and analyses of samples (rock, till, soil, lake sediment and stream sediment).

The first paper in this volume is a summary by a CNGO researcher of the work she carried out, both independently and in 
collaboration with colleagues from NRCan's Geological Survey of Canada (GSC), on phases 1 and 2 of the Geo-Mapping for 
Energy and Minerals (GEM) program from 2008 to 2020. She discusses her use of conodonts (microfossils) to unravel the 
stratigraphy of the Paleozoic, and some Mesozoic, rocks of Nunavut that cover more than 30% of the territory, mainly in the 
Hudson Bay Basin area and the High Arctic islands.

The second paper is from two CNGO professionals who are working on a database of analyses of surficial materials compiled 
from various publications on Nunavut. The database, which is currently in its initial stage, includes the geographic co-ordinates 
of the sample stations. Next steps for this database are to include, and link to the sample co-ordinates, the surficial geochemical, 
mineralogical and sedimentological data.

The third paper discusses the work of a graduate student who is being assisted by the CNGO with her Master's thesis under a 
bursary from NRCan's Research Associate Program (RAP). Her thesis involves mapping and dating (by K-Ar) of brittle faulting 
in the Frobisher Bay graben, in the vicinity of Iqaluit on southern Baffin Island. The paper presents the initial results of fieldwork 
undertaken in 2020 and 2021 to refine understanding of the brittle fault activity of Iqaluit. The results of this work may have 
implications for local resource potential (petroleum, diamonds), as well as geohazards related to fault activity.

The CNGO has expertise in Precambrian, Paleozoic and Quaternary geology, GIS and cartography, and online data 
dissemination. The mandate of the office is to provide Nunavut with accessible geoscience information and expertise to support 
responsible resource exploration and development, responsible infrastructure development, and geoscience education, training 
and awareness.

The final paper in the volume outlines a collaboration between two Government of Nunavut departments—Community and 
Government Services (CGS) and Environment (DoE)—and the CNGO. The CGS regularly (one to four times a year) collects 

The next two papers deal with a common theme of submarine landslides of eastern Baffin Island. The GSC has worked for many 
years on a Public Safety Geoscience Program to identify potential offshore marine hazards; since 2009, this work has focused on 
Baffin Bay. The first paper reports on factors related to understanding the distribution, timing and potential triggers of 
submarine landslides in Pangnirtung Fiord. The community of Pangnirtung is situated at the water's edge on the coast of 
Pangnirtung Fiord, and the topography of this area is comparable to that of fiords in Greenland and Alaska where recent work 
has investigated the damage caused by landslide-generated tsunamis. The second paper reports on the geotechnical 
characteristics of the sediments in a submarine landslide in Southwind Fiord, southeast of Pangnirtung.

The CNGO staff thank all authors of papers in this Summary of Activities. Their dedication is greatly appreciated and, as always, 
is critical in helping the CNGO deliver such a quality product. RnD Technical is also thanked for their technical editing, 
translating and assembling of the two volumes. In addition, special thanks are extended to the reviewers of papers:

Michel Lamothe Université du Québec à Montréal

These papers report on work carried out by professionals of the CNGO, their partners and collaborators from other 
organizations, and other researchers working in Nunavut. I am proud of the work done by the CNGO and our colleagues, 
particularly during the past two years of a worldwide pandemic that has necessitated imaginative and resourceful ways to 
conduct and report on field-based studies when fieldwork was not permitted. I sincerely thank Celine Gilbert, CNGO's GIS 
Specialist, who oversees this publication from start to finish; Celine's hard work keeps us all focused and on track to meet the 
necessary publication deadlines. I am confident that everyone (our partners, collaborators and supporters) involved in, and with, 
the CNGO shares in this pride of the high-quality research presented in this volume.

water-quality data from drinking-water sources in 25 communities across Nunavut, and work is being done with the DoE and 
CNGO to consolidate the data. There are currently stressors involved in the management of Arctic drinking-water systems, 
including water availability, staffing challenges within the organizations responsible for water management, and other logistical 
issues.
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Natural Resources Canada (NRCan) sponsored phases 1 and 2 of the Geo-Mapping for Energy and Minerals (GEM) program 
during the years 2008–2020. The Canada-Nunavut Geoscience Office (CNGO) participated in several projects in this program 
that were related to energy potential and Paleozoic stratigraphy, including the Hudson Bay–Foxe Basins, Hudson-Ungava, 
Baffin Bay Basins and Boothia Peninsula–Somerset Island projects. The aim of the projects was to evaluate the hydrocarbon 
potential in the Hudson Bay, Hudson Strait and Foxe basins and the Baffin Shelf region, and to better understand the Paleozoic 
stratigraphy in the Hudson Platform area and on the Arctic Islands. CNGO carried out some major research activities and made 
important scientific contributions to these projects.  

Shunxin Zhang

Summary of contributions from the Canada-Nunavut Geoscience Office to the projects 
related to energy and Paleozoic stratigraphy under phases 1 and 2 of the Geo-mapping 
for Energy and Minerals program

Zhang, S. 2022: Summary of contributions from the Canada-Nunavut Geoscience Office to the projects related to energy and Paleozoic stratigraphy under 
phases 1 and 2 of the Geo-mapping for Energy and Minerals program; in Summary of Activities 2021, Canada-Nunavut Geoscience Office, p. 1–14.

Studies of the Frobisher Bay half-graben: X-ray diffraction analysis 
of fault gouges exposed in the Iqaluit area, Nunavut

The Canada-Nunavut Geoscience Office is in the process of creating a database containing all of the data from the analyses of 
surficial materials in Nunavut. This paper presents the results of the early stages of processing the data. The initial database 
contains the geographic co-ordinates of the locations where the samples were collected. Additional information such as the type 
of material and the publication the information came from is also included. The final surficial material database will include all 
of the associated geochemistry, mineralogy and sedimentology data.

Database of the locations of surficial material sample stations in Nunavut

Tommy Tremblay and Serge Basso

Tremblay, T. and Basso, S. 2022: Database of the locations of surficial material sample stations in Nunavut; in Summary of Activities 2021, Canada-Nunavut 
Geoscience Office, p. 15–20.

and Michel Preda
Farah Gagnier, Benoit M. Saumur, Tommy Tremblay, Lorraine Lebeau, Christian Sasseville

The granitic rocks aged between 1.865 and 1.845 billion years in the Iqaluit area, Nunavut, are part of the Cumberland batholith. 
They were fractured as a result of tectonic stress that accompanied the extension leading to the opening of Baffin Bay and, 
consequently, fault networks were formed. These faults sometime show movement that is measurable and can even be mapped, 
leading to a better understanding of the structural geology of the Iqaluit sector. Clays that are found within these faults are 
known as authigenic clays, which means they were formed when a movement occurred along the fault. Using an authigenic 
mineral dating method in the laboratory, it is possible to determine the age of these clays and, thus, determine when the 
movement occurred. This type of study provides a valuable contribution to the geological history of the Canadian Arctic. This 
paper presents preliminary results from 13 sites visited in the Iqaluit area during the summers of 2020 and 2021; the structural 
data gathered from the faults at those 13 sites; the mineralogy of the granitic rocks and the clays, determined using various 
identification methods; and future work designed to obtain ages likely to help in characterizing tectonic movement in the Iqaluit 
area.

Gagnier, F., Saumur, B.M., Tremblay, T., Lebeau, L., Sasseville, C. and Preda, M. 2022: Studies of the Frobisher Bay half-graben: X-ray diffraction analysis of 
fault gouges exposed in the Iqaluit area, Baffin Island, Nunavut; in Summary of Activities 2021, Canada-NunavutnGeoscience Office, p. 21–30.

Submarine landslides in Pangnirtung Fiord, eastern Baffin Island, Nunavut

Philip Sedore, Alexandre Normandeau and Vittorio Maselli

Underwater landslides are geological hazards that can cause damage to coastal communities by generating tsunamis and 
damaging seabed infrastructure. This study focuses on underwater landslides in Pangnirtung Fiord to determine where and 
when they occurred. This will help to understand where they might occur in the future and what caused them. We mapped 180 
underwater landslides using seafloor mapping data and sediment cores collected in 2019. We found that most landslides 
probably occurred within the last 500 years and almost all underwater landslides seem to be triggered in shallow water. At least 
half were likely caused by processes on land, such as debris flows and flooding in rivers that cause a lot of water and sediment to 
rapidly enter the sea. Many of the other landslides may have been caused by sea-ice or icebergs hitting the seafloor, or from 
waves at low tide. Studying these underwater landslides is important to make sure that coastal communities know the geological 
hazards that may affect them and their infrastructure.

Baffin Island, Nunavut

Most eastern Baffin Island communities are located in the near-shore areas of fiords in Baffin Bay, where submarine landslides 
represent a threat to coastal communities, either directly due to tsunami waves or indirectly by destroying seabed structures. 
Fiords in general are known for the occurrence of submarine landslides because of their steep slopes. Measuring the properties 
of the seabed sediments is important for understanding the engineering behaviour of the sediments, which is required for safe 
installation of near-shore and offshore structures, including seabed communication cables. In addition, these properties can be 
used to determine the risk and cause of the submarine landslides. Southwind Fiord, Baffin Island, contains many submarine 
landslides and was chosen for seabed sampling in 2018 as a test site to understand the engineering behaviour of the seabed 
sediments and the cause of the submarine landslides. An extensive laboratory geotechnical testing program was done on 
sediments collected from two piston cores taken offshore Southwind Fiord: one core from a reference seabed site, and one from 
a site within a submarine landslide. Geotechnical testing included bulk density, Atterberg limits, grain size, consolidation and 
triaxial tests. This paper presents the geotechnical test results and an estimate of the stability of the seabed slope.

Sedore, P., Normandeau, A. and Maselli, V. 2022: Submarine landslides in Pangnirtung Fiord, Baffin Island, Nunavut; in Summary of Activities 2021, Canada-
Nunavut Geoscience Office, p. 31–46.

Meaghan Macquarrie, Kevin MacKillop and Alexandre Normandeau

Macquarrie, M., MacKillop, K. and Normandeau, A. 2022: Geotechnical characterization of a submarine landslide in Southwind Fiord, Baffin Island, 
Nunavut; in Summary of Activities 2021, Canada-Nunavut Geoscience Office, p. 47–56.

Geotechnical characterization of a submarine landslide in Southwind Fiord, 

Community water quality data across Nunavut: 
an introduction to available data for community water supplies

Knowledge of water quality is important for determining where a community can get drinking water and the technologies 
needed to ensure that it is safe for consumption. Climate change is impacting how and when water and nutrients move in 
Canada's Far North. Establishing a baseline (i.e., the current water quality) is important to understanding how water quality is 
changing and can help identify what may be the cause or causes. The Government of Nunavut's Department of Community and 
Government Services collects water quality data from drinking water sources one to four times a year. This paper provides an 
overview of the type of water quality data that the government has compiled into their database, WaterTrax®. Preliminary 
analysis suggests that local geology can influence water quality, however, more work needs to be done to better understand the 
relationship. There is also evidence that climate change has impacted the quality of drinking water in the community of 
Sanikiluaq. Further work can help clarify the link between water quality, local geology and climate change.

 and Michele LeBlanc-Havard
James Elliott, Meredith G. Clayden, Kayla Clouter, Sarah Collins, Tommy Tremblay

Elliott, J., Clayden, M.G., Clouter, K., Collins, S., Tremblay, T. and LeBlanc-Havard, M. 2022: Community water quality data across Nunavut: an 
introduction to available data for community water supplies; in Summary of Activities 2021, Canada-Nunavut Geoscience Office, p. 57–68.
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Baffin Island, Nunavut

Most eastern Baffin Island communities are located in the near-shore areas of fiords in Baffin Bay, where submarine landslides 
represent a threat to coastal communities, either directly due to tsunami waves or indirectly by destroying seabed structures. 
Fiords in general are known for the occurrence of submarine landslides because of their steep slopes. Measuring the properties 
of the seabed sediments is important for understanding the engineering behaviour of the sediments, which is required for safe 
installation of near-shore and offshore structures, including seabed communication cables. In addition, these properties can be 
used to determine the risk and cause of the submarine landslides. Southwind Fiord, Baffin Island, contains many submarine 
landslides and was chosen for seabed sampling in 2018 as a test site to understand the engineering behaviour of the seabed 
sediments and the cause of the submarine landslides. An extensive laboratory geotechnical testing program was done on 
sediments collected from two piston cores taken offshore Southwind Fiord: one core from a reference seabed site, and one from 
a site within a submarine landslide. Geotechnical testing included bulk density, Atterberg limits, grain size, consolidation and 
triaxial tests. This paper presents the geotechnical test results and an estimate of the stability of the seabed slope.
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Geotechnical characterization of a submarine landslide in Southwind Fiord, 

Community water quality data across Nunavut: 
an introduction to available data for community water supplies

Knowledge of water quality is important for determining where a community can get drinking water and the technologies 
needed to ensure that it is safe for consumption. Climate change is impacting how and when water and nutrients move in 
Canada's Far North. Establishing a baseline (i.e., the current water quality) is important to understanding how water quality is 
changing and can help identify what may be the cause or causes. The Government of Nunavut's Department of Community and 
Government Services collects water quality data from drinking water sources one to four times a year. This paper provides an 
overview of the type of water quality data that the government has compiled into their database, WaterTrax®. Preliminary 
analysis suggests that local geology can influence water quality, however, more work needs to be done to better understand the 
relationship. There is also evidence that climate change has impacted the quality of drinking water in the community of 
Sanikiluaq. Further work can help clarify the link between water quality, local geology and climate change.
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