
 

Multiple PhD Opportunities in 
Ecotoxicology of Coal Mining Related 

Surface Waters 
 
Project Description: Leachate from coal mining landscapes in the Eastern Slopes of Alberta can 
be rich in selenium and often has high concentrations of major ions, especially calcium, 
resulting in extreme water hardness in aquatic systems receiving this leachate. As such, this 
leachate threatens the health of aquatic ecosystems. Effects of selenium on aquatic 
environments are well understood, yet viable methods to treat mine drainage and lessen 
effects of selenium on aquatic systems are scarce and expensive. Water hardness is known to 
influence the environmental impact of other ions but is just recently emerging as a threat to 
aquatic ecosystem health on its own.  
 
PhD student 1 will explore a novel in situ method to reduce selenium in mine drainage by 
applying the fundamental principles of microbial bioreactors to stimulate a chemical reduction 
processes in subsurface mine drainage. The project requires assessment of changes in 
concentrations and speciation of selenium, metagenomic analysis of bacterial communities, 
and assessments of toxicity to aquatic organisms.  
 
PhD Student 2 will perform field and laboratory exposures to study direct effects of extreme 
water hardness on the aquatic ecosystem downstream of mine drainage, with the goal to 
understand physiological, lethal, and sub-lethal effects on individual organisms, and physical, 
chemical, and biological effects on aquatic invertebrate and fish populations and communities.  
 
Prior Experience: All applicants will be considered.  However, applicants with experience 
performing field work will be given preference.  Experience performing toxicity assays with 
fishes and/or invertebrates is essential.  Experience with genomic analysis would be an asset.  
 
Start Date: The program of study begins in January 2021. However, a start date of May 2021 
can be considered.  The first season of field work would commence in Spring 2021. 
 
Funding: Funding from a NSERC-CRD is available for four (4) years.  
 
About the University of Lethbridge: The University of Lethbridge is located in Lethbridge, 
Alberta, Canada.  This city of 100,000 people is located 2 hours south of Calgary, Alberta, and 1-
hour east of the Rocky Mountains and Waterton Lakes National Park.  
 
Interested individuals should contact:  
Steve Wiseman 
Associate Professor and Canada Research 
Chair in Aquatic and Mechanistic Toxicology 
Department of Biological Sciences 
University of Lethbridge 
steve.wiseman@uleth.ca 

Gregory Pyle 
Professor 
Department of Biological Sciences 
University of Lethbridge 
gregory.pyle@uleth.ca. 
 

 


