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Abstract:

Ultramafic rocks and their altered serpentinite products are variably reactive with carbon dioxide
at surface conditions and may, therefore, be used to mineralize and sequester carbon dioxide
and to mitigate greenhouse gas (GHG) emissions. British Columbia contains extensive volumes
of serpentinized ultramafic rock; however, they are poorly characterized. Serpentinization
(hydration) results in distinct changes in the magnetic and density properties of ultramafic rocks
such that they should be identifiable from airborne geophysical surveys. The Carbon
Mineralization Potential Project for British Columbia (CaMP-BC) assesses the abundance,
location, shape, and areal extent of serpentinized ultramafic rocks in B.C. using existing
geological, geochemical, and geophysical data and recent advances in geophysical inversion
techniques. Here, we present: 1) the general workflow used to identify and quantify the volume
of highly-reactive ultramafic rocks in BC; 2) two case studies (the Decar and Turnagain nickel
deposits) that were used to test our integrated approach; and 3) total volumetric estimates of
reactive ultramafic rocks in BC made on the basis of geophysical inversions along with their
estimated sequestration capacity. British Columbia serpentinites have a total sequestration
capacity exceeding 800 years of provincial GHG emissions at current rates and the use of
reactive serpentinite tailings from nickel deposits represents an opportunity to develop a carbon-
neutral nickel-mining industry. Given the importance of nickel for developing environmentally-
sustainable energy and transport sectors, the carbon mineralization of serpentinites may be
critical to the decarbonization of supply chains for renewable energy.
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