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Many tailings impoundments contain high concentrations of 
reduced sulphur species that may eventually oxidize causing acidity 
generation. There is a significant gap in knowledge regarding the 
microorganisms that govern sulphur cycling within these 
circumneutral systems, which impedes prediction and mitigation of 
acidity generation, oxygen consumption as well as potential 
toxicological implications downstream. The water cap of an active 
tailings impoundment (38 m depth) in Canada was studied through 
complementary applications of microbial metagenomics and aquatic 
geochemistry including but not limited to S and N speciation for 
over half a decade (2014-2018). The integrated approach, 
combining in depth geochemistry, 16SrRNA (community 
composition) and metagenomics (metabolic functionality) applied in 
this study provides one of the first in depth insights into the 
complex microbial dynamics that govern these types of globally 
widespread biogeochemical environments. The previously 
uncharacterized microbiome within the stratified water column of 
the tailings impoundment (pH ~7 to 4) bore little resemblance to 
those identified from better-characterized acid mine drainage sites 
globally. The gene repertoires of the bacterial communities found in 
this study, reveal they are well adapted for aerobic and anaerobic 
autotrophic sulfur cycling and heterotrophy. The relative 
proportions of families with metabolic repertoires for sulfur cycling 
(Sox and/or Dsr genes) (i.e. Halothiobacillacea, Burkholderiaceae 
and Hydrogenophilaceae) proved to be sensitive indicators to 
developing shifts in water geochemistry, such as accelerating 
acidity generation from circum-neutral conditions. In particular, the 
presence of the genus Halothiobacillus, not previously identified to 
be important in AMD generation, was a reliable indicator of the 
early phases of acidity generation in the oxidized epilimnetic 
portions of this tailings impoundment.  

 


