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Effect of surficial geology scale on modelled

Abstract lagl
Preliminary resulfs ground ice abundance

New infrastructure corridors within the Slave Geological Province could provide , ,
transportation, electric, and communications links to mineral-rich areas of Relict ice Segregatfed ice Wedge ice
northern Canada, and connect southern highway systems and Arctic shipping
routes. Relatively litfle information on permafrost and ground ice is available
compared to other regions, particularly in the north of the corridor. Improved
knowledge of permafrost and ground ice conditions is required to inform
planning and management of infrastructure. Work within the Geological Survey
of Canadad's (GSC) GEM-GeoNorth program includes mapping periglacial

For all ice types, the area modelled as having no excess ground ice is significantly less (38-58%) than on the
GIMC (Fig. 3), mainly due o the over-representatfion of bedrock on the natfional-scale surficial geology layer.
This is the result of less detailed mapping and of photographic reduction during the original conversion of
maps to the 1:5M national scale representation. For relict ice, the new model oufput has significantly more
area with low, medium, and high abundance, due to more widespread abundance of glacial deposits that
could preserve buried glacier ice. For segregated and wedge ice, the new model oufputs had less area of
negligible ice content, but significantly more of low and medium abundance, a result largely attributable to

terrain features, thesizi isti frost ficial tQ, 1 None . o . -
rflrc;(c]jlgllinegoggcr)i; dﬁég C%Srlwzcljri]r%n?gsklrr% Tﬁggl%\r/afnifg-n(groizrégloco?r%gr l_cller:cej 1 Negligible greater coverage of thicker till units on the Canada Geoscience Maps. Overall, the model outputs indicate
we present initial modelling of ground ice doundance in the region us;ing q B Low greater areal fractions with ground ice than the GIMC, and an increase in areas simulated with low, medium,

and high (for relict) ice abundance. This is despite the considerably greater % area coverage of water on the
CGMs compared to the natfional-scale basemap of the GIMC (Fig. 3). In this region of the Canadian Shield, it
can be concluded that the abundance of relict, segregated, and wedge ice is considerably
underestimated on the GIMC, as bedrock is more widely represented in the surficial geology dataset at the
expense of unconsolidated sediments that could host groundice.

methodology developed for the national scale Ground ice map of Canada B Medium
(GIMC), and higher resolution surficial geology mapping. The results highlight B High
the increased estimated abundance of pofentially ice-rich deposits — Coridor
compared o the GIMC when using more detailed surficial geology as model
inputs.

Methods

The ground ice modelling routines for the GIMC' are described in ref’. For this
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Next steps

Available, location-specific data on ground ice condifions will be synthesized for this region, and used to help
validate the modelling. Terrain mapping” and aerial surveys of thermokarst features in partnership with the
Government of Northwest Territories will also serve to validate outputs. Particularly, we hope to assess the
accuracy of the modelled transition from terrain with relict and wedge ice to areas lacking these ice types
moving southward. Once satisfied with the parameterization of new surficial units in this regional-scale
modelling, we can derive estimated volumes of excess ice content using the legend presented on the
GIMC' and produce an updated cartographic output and comparison. We also plan to extend mapping ot
this scale into adjacent regions of development interest, including the Kivallig and Mackenzie corridor
regions, and Nunavik.
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Figure 1. Surficial materials compilation from 11 Geological Survey of Canada maps. Yellows =
alluvial, oranges = glaciofluvial, purple = glaciolacustrine, blues = lacustrine and marine, pinks =
edrock; greens = fills.

Figure 2. Preliminary modelling results using the surficial materials compilation from Figure 1 (top), and subset of outputs from national-scale modelling (boffom) from
the Ground ice map of Canada for relict, segregated, and wedge ice.
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