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Geological Provinces of the
Canadian Shield
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Geological Provinces of the
Canadian Shield

e Focus on Superior and
Grenville Provinces

e South of continuous
permafrost

Schematic pre-drift restoration (adapted from Hoffman, 1989)
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Superior and Grenville Provinces
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Superlor and Grenwlle Provmces
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Superlor and Grenvnle Provmces

Grenville Prvi'nce
Latest Shield Province
Highly deformed and

metamorphosed rocks
Large & high-temperature
magmatic intrusions (e.g.
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Superlor and Grenwlle Provmces

Localcover
e Subhorizontal sedimentary rock layers (Proteroz.,
Paleoz., Mesoz.)
Quaternary deposits, including glaciofluvial (e.g.
eskers) & deltaic in past glacial lakes and inland seas
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Superior and Grenville Provinces

Human population

m Low population density

m Industries
— Forest and Mining
— High energy users (hydro-electric); aluminium

m Surface water widely available
m | ow use of groundwater

m GW data: mining sites, research sites for
radioactive waste repository
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Hydrogeological context

An example in the Grenville Province
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Hydraulic connections
b/w bedrock & overlying granular aquifer

Poorly documented, but apparently prevalent

/
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bedrock aquifer
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Hydraulic connections
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Hydraulic connections
b/w bedrock & overlying granular aquifer

Impacts arently prevalent
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Hydraulic connections
b/w bedrock & overlying granular aquifer

Poorly documented, but apparently prevalent
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Precipitation

Example:
Quebec & Labrador (NFLD)

84° 8 72 66 60°

North: ~ 400 mm/yr
South: up to 1 400 mm/yr

Snow fraction:
North: 50%
Total précipitations SOUth: 250/0

Snow Fraction
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Permafrost and stream Flow

Permafrost to the North:
— reduced recharge
Reduced evapotranspiration to the North

— Runoff coefficient (runoff/precipitation; Q/P)

> 80 % (North) ~ 50% (South)
Stream baseflow (m3/s/km?2)

5 x 10 (North)

5 x 1073 (South)

One of a few readily available GW data
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Isotopic zoning at a mine site
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SELECTED CONCLUSIONS

Low porosity, crystalline bedrock aquifers;
decreasing K with depth

GW flow along larges discontinuities and
connected fracture networks

Prevalent hydraulic connections bedrock —

granular aquifers
Geochemistry: from fresh water to brines

Isotopes content (O and H) : identification of old
brines, glacial meltwater and modern recharge

Mining sites: (underused) access to bedrock
aquifers and gw sampling points
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