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Abstract

Selenium toxicity poses a threat to organisms inhabiting aquatic ecosystems influenced by excessive seleniferous inputs; however, selenium is also an essential nutrient in living things and provides antioxidant properties to tissues.  Variability in the literature regarding a suggested tissue-based criterion for freshwater fishes and subsequent protective water quality concentrations indicate the complexity of the bioaccumulative processes surrounding selenium.  While sub-lethal considerations of selenium toxicity have been examined in many experimental settings, the manifestation of detrimental levels in the environment serves an equally important role in the establishment of appropriate water quality thresholds.  A study was conducted by the West Virginia Department of Environmental Protection’s Watershed Assessment Branch since 2005 to determine the bioaccumulation rates of selenium among the fishes of West Virginia’s streams and lakes and identify toxic effects among other forms of potentially exposed wildlife.  Particular attention to vulnerable species and life stages of fishes was an inherent aspect of the study.  Results indicate broad differences in the biological uptake of selenium by fishes in contrasting aquatic environments (i.e. lotic versus lentic) (Fig. 1), as well as bioaccumulation among benthic macroinvertebrates and amphibians.  Ongoing research is focused on elucidation of the variable valence states in which selenium exists in the environment and its relation to bioaccumulation between and among fish species, and other forms of wildlife, in their respective environs.   
Figure 1.  Average fish tissue concentrations compared to average water column 


     exposures at selected locations.
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