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INTRODUCTION Sansdian
Areiic ﬁj@q ‘%]E}_.,o ® Kuujjuaq (Nunavik, Quebec)
. Thermal, hydraulic and mechanical properties of rocks play a key role in geothermal-related research. These properties are essential for DE ® Baker Lake (Nunavut)
. . . . . ® \Whitehorse (Yukon)
the characterization of the subsurface and the parametrization of numerical models. ® Carmacks (Yukon)
. As geothermal exploration grows in Canada, more subsurface information is becoming available that can help the development of future
projects in areas with similar geological context but lacking data. A “Canadian Shield

. A database was therefore developed in Borealis Dataverse (https://doi.org/10.5683/SP3/SBC6HA) with Excel spreadsheet files containing  Cordillera

a summary of results for each location. This corresponds to the Beta version of the database and further improvements are foreseen.

. Currently, the database contains thermal, hydraulic and mechanical properties information from samples collected in geothermal . Appalachian
exploration wells drilled on the communities of Kuujjuaq (15 core samples), Baker Lake (26 core samples), Whitehorse (27 core samples) i egion
and Carmacks (17 core samples; Figure 1). For Kuujjuaq, information of the thermophysical properties of 30 outcrop samples is also Interior Plains .
available. “st. Lawrence

Lowlands

The database intends to be continuously updated as more information will become available. Figure 1. Physiographic regions of Canada and location of the data

DATABASE STRUCTURE AND DATA APPLICABILITY

The Beta version of the database is structured by location (Figure 2), and for each location three main sets of laboratory tests were performed (Figure 3): 1) non-destructive characterization tests,
2) mechanical characterization tests, and 3) geochemical and mineralogical characterization tests. At a later stage, the concept of relational database management will be applied to organize
the data in a more user-friendly and well-structured from.

Each set of test was performed to obtain a specific rock property of interest for different applications (Figure 3). While thermal properties are essential to parameterize models to simulate heat
transfer processes in the subsurface and assessing the subsurface temperature, the geothermal gradient, and heat transport and storage, petrophysical and mechanical properties are the pri-
marily used parameters for reservoir exploration, production and stimulation scenarios.

. Some examples that use data from this database are (Figure 4): Bacon et al., (2024), Cavalerie et al. (2025) and Miranda et al., (2020a, b, 2021, 2023).
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Figure 4. Data applicability examples. Top: Z i

geothermal heat pump system modeling,
Down, left: Heat conduction modeling. Down, Figure 3. Workflow illustrating the tests performed, the properties obtained, and some examples of the data applicability

right: EGS modeling

DATA PROCESSING AND UPSCALING

. The database includes laboratory data analysed on core and outcrop samples, thus representing rock matrix properties only. Although some tests were run to simulate in-situ reservoir conditions
(i.e., thermal properties measured at high temperature and hydraulic properties measured at high confining pressure), most of the data does not reflect in situ conditions. Depending on the aim and
scale of future applications, the data need to be corrected for reservoir conditions and transferred to the reservoir scale.

. Furthermore, the laboratory analyses revealed the complexity of the geological materials. Even the same unit can show variability in their thermo-hydraulic-mechanical properties.

. Thus, upgridding and upscaling techniques are required that retain as much of the original structure, geometry, petrophysical characteristics and facies heterogeneity as possible to deliver the vital
information needed for reservoir assessment and operation.

CONCLUSION

Despite certain limitations, this northern geothermal database can be a useful tool to improve the planning and execution of future research projects.

The characterization of thermophysical, petrophysical and mechanical properties of outcrop and reservoir core samples are paramount for profound reservoir characterization and should be
considered in future geoscientific studies to enable a better representation of reservoir properties.

The current structure of the database allows for easy modification and extension.

Acknowledgements

This research was funded by an NSERC Alliance grant awarded to Jasmin Raymond, and by the Institut Nordique du Québec (INQ) through the Chaire de recherche sur le potential géeothermique du Nord awarded to Jasmin Raymond.
The Centre d’études nordiques (CEN), supported by the Fonds de recherche du Québec — nature et technologies (FRQNT) is further acknowledged for helping with field campaigns cost and logistics.

REFERENCES

Bacon, Y., Miranda, M.M., Raymond, J., Newson, J., Wigston, A., and Minnick, M.: The Deep Geothermal Energy Potential of Baker Lake (Nunavut, Canada): Initial Resource Assessment from Monte Carlos Analysis, Geothermal Resources Council Transactions, 48, (2024), 2443-2465.
Cavalerie, A., Raymond, J., Gosselin, L., Rouleau, J., and Hakkaki-Fard, A.: Sustainable Heating Analysis and Energy Model Development of a Community Building in Kuujjuaq, Nunavik, Thermo, 5, (2025), 14.

Miranda, M.M., Giordano, N, Raymond, J., Pereira, A.J.S.C, and Dezayes, C.: Thermophysical properties of surficial rocks: a tool to characterize geothermal resources of remote northern regions, Geothermal Energy, 8, (2020), 4.

Miranda, M.M., Raymond, J., and Dezayes, C.: Uncertainty and Risk Evaluation of Deep Geothermal Energy Source for Heat Production and Electricity Generation in Remote Northern Regions, Energies, 13, (2020), 4221.

Miranda, M.M., Raymond, J., Willis-Richards, J., and Dezayes, C.: Are Engineered Geothermal Energy Systems a Viable Solution for Arctic Off-Grid Communities? A Techno-Economic Study, Water, 13, (2021), 3526.

Miranda, M.M., Raymond, J., Dezayes, C., Wigston, A., and Perreault, S.: Multiscale fracture networks and their impact on hydroshearing response in the Canadian Shield (Kuujjuaq, Canada), Geomechanics and Geophysics for Geo-Energy and Geo-Resources, 9, (2023), 85.



