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ABSTRACT 
The global energy transition is driving increased demand for critical minerals including rare earth elements 
(REE) and lithium (Li). Lithium’s role in the energy transition is in batteries, both for grid storage and electric 
vehicles, whereas the REE, specifically neodymium (Nd), are required for permanent magnets in wind turbines 
and electric vehicles. However, current sources of these metals will not be able to meet this growth in demand, 
requiring either new mining projects or new sources altogether. Geothermal and oilfield brines have been 
receiving attention as a promising new REE and Li resource, however only a handful of studies have looked at 
their potential in western Canada. 

This talk investigates the occurrence and sources of REE and Li and presents the first REE data for 
brines in the Western Canada Sedimentary Basin. Here, geochemical data from drill core was analyzed using 
machine learning to identify formations which host elevated concentrations of these metals. This information 
was then used to drive a wellhead sampling program where brine samples were collected and analyzed for 
their isotopic and geochemical compositions. The drill core and brine studies were then combined to identify 
stratigraphic, geochemical, lithological, and spatial controls on critical metal enrichment in order to identify 
where elevated concentrations of these metals could be discovered. Recovery of metals from these brines is 
attractive because it results in less land disturbance and produces fewer emissions than traditional ore mining, 
it can utilize existing infrastructure, and there is significant knowledge of the subsurface in western Canada 
while providing a domestic, greener source of raw materials required for the energy transition.  
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