
1. Permafrost dominates landmass in the 
Northern Hemisphere1

2. Permafrost thaw alters groundwater 
flowpaths and chemistry

3. HYPOTHESES

1. Warmer temperatures increase liquid water availability, 
which increases mineral weathering rates.

2. Release of previously frozen organic carbon (OC) changes 
groundwater redox (pe) and alkalinity, which are drivers of 
metal(oid) solubility.

4. METHODOLOGY 5. PRELIMINARY RESULTS
Elevated dissolved arsenic and uranium in ground 
ice rich in organic carbon, Dawson Range, Yukon

Many public drinking-water systems already require 
treatment for geogenic uranium and arsenic

Permafrost thaw can mobilize geogenic 
metal(oid)s in groundwater

■ Biodegradation of OC releases bicarbonate and decreases pe. 

■ Lower pe and OC liberation drives arsenic (As) mobilization via reductive dissolution of Fe-

oxides that host As, and via complexation of As with OC.

■ Lower pe can promote U attenuation, but this process is less effective at high bicarbonate 

concentrations. Net effects on U concentrations are therefore uncertain. 
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Approximately 97 % of Yukoners use groundwater as their 
drinking-water supply

Positive relationships between OC and As 
concentrations in groundwater, surface water, 
and ground ice suggest As mobilization by thaw of 
OC-rich permafrost may be a concern for water 
quality.

Permafrost sediments contain elevated U abundances that 
are correlated with sulfur, suggesting redox controls on U 
mobility. The stability of permafrost-bound U to thaw is 
unknown.

MSc student GRUNSKY is compiling a large groundwater geochemistry dataset in Yukon and applying geostatistical analyses 
to delineate groundwaters vulnerable to geogenic contamination.

MSc student FELLWOCK is conducting temperature-controlled lab experiments where U and As-rich permafrost samples will 
be thawed to assess changes in porewater quality.

PDF SKIERSZKAN is conducting permafrost and groundwater geochemical analyses to assess mineralogical forms of U and As  
at field sites in Yukon known to have elevated geogenic abundances of these elements.
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1Permafrost distribution in Canada. 
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■ Identifying groundwater risks 

associated with perturbations 

to permafrost and warmer 

temperatures

■ Understanding baseline

groundwater quality to 

improve water assessment 

and regulation

■ Improved water security


