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Erosion of the Alberta badlands produces highly variable and elevated

heavy metal concentrations in the Red Deer River, Alberta
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4. Conclusions

Our study provides important insights into riverine metal dynamics
in high erosion regions such as badlands. While elevated heavy metal
concentrations in rivers are often associated with contamination, we
found little evidence of widespread metal enrichment of suspended
sediments in the RDR watershed. Instead, erosion of relatively unen-
riched soils from the Alberta badlands generated total metal concentra-
tions in the water column typical of heavily impacted rivers and
streams. Although Ceeq and dissolved metal data were generally not in-
dicative of widespread toxicological effects on aquatic biota, if, and to
what extent, elevated total metal concentrations are impacting biota
in the RDR watershed remains an important question. In terms of
human health, we know that the RDR is currently under a fish consump-
tion advisory due to elevated Hg in fish tissue. Given that our results
show the primary source of Hg to the river is soil erosion, it is reasonable
to suggest that this has played a key role. As such, further work is need-
ed in the RDR watershed to understand the link between Cd, Cu, Hg and
Pb inputs from the badlands, instream transformation processes, and
uptake and assimilation by aquatic biota. More broadly, our results
highlight the need for more information on contaminant dynamics in
watersheds subject to naturally and/or anthropogenically elevated
rates of erosion. We show that substantially elevated riverine metal
concentrations can occur in watersheds where sediment bound metal
concentrations are not enriched. If heavy metal inputs from highly
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