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Surface coal-mining is a source of selenium (Se) contamination in streams of the Appalachian 
coalfields. Selenium dynamics in aquatic systems are complex and largely controlled by site-
specific factors, but have been understudied in Appalachian headwater streams. In this study, we 
evaluated the degree and dynamics of Se enrichment and bioaccumulation in headwater streams 
influenced by coal-mining. Based on Se concentrations in macroinvertebrates collected from 23 
headwater streams, nine sites were selected for further study: three reference streams with no 
history of coal-mining, and six streams influenced by coal mining. Mining-influenced streams 
were further separated into “high-Se” and “low-Se” streams based on macroinvertebrate tissue 
Se concentrations. Water-column, sediment, biofilm, leaf detritus, and prey and predator 
macroinvertebrates were collected and analyzed for Se concentration during two sample periods, 
Sept. - Oct. 2015 and Feb.-March 2016. Selenium concentrations in all media were found to be 
elevated in mining-influenced over reference streams and in high-Se over low-Se streams. 
Selenium dynamics, enrichment in particulate media (sediment, biofilm and leaf detritus) and 
trophic transfer of Se to prey from particulate media and to predators from prey, did not exhibit 
major differences among streams of differing Se levels. Water column Se concentrations were 
predicative of Se concentrations in macroinvertebrate tissues. Findings from this study indicate 
headwater streams influenced by coal-mining play a significant role in the introduction of 
elevated Se concentrations into the aquatic food-chain. 
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