Abstract:
Multiple disturbances frequently occur in aquatic ecosystems, but are not well studied because of difficulties in separating effects of individual stressors. Integrated field and microcosm experiments allowed us to quantify effects of multiple stressors in a study examining the interactions of UV-B and metals on Rocky Mountain stream communities. The objective of this study was to test the hypothesis that UV-B increases susceptibility of aquatic ecosystems to metals. Microcosms experiments involved collecting benthic communities from a reference site and exposing them to UV-B and metals. Because of the limited spatiotemporal scale of microcosm studies, field experiments manipulating UV-B in 5 streams along a metals gradient were also conducted. Structures (1m x 2m) equipped with a UV-B filter (1m x 1m) were placed over riffle areas arranged in a split plot design. Substrate filled trays and ceramic tiles placed under each structure were colonized by macroinvertebrates and periphyton for 60 days. Community metabolism, community structure, and chlorophyll-a were compared among treatments in both experiments. Leaf decomposition was also examined in the field experiments. The combined effects of UV-B and metals were greater than either stressor alone in both field and laboratory studies. This response was observed in structural, functional and behavioral responses. Specifically, blackfly (Simuliidae) abundance significantly decreased with high metals and UV-B exposure in the field experiment, and metabolism was lowest in the metals plus UV-B exposure in the microcosm experiment. UV-B increased the drift response of macroinvertebrates to metals. These findings suggests that Rocky Mountain streams receiving metal pollution from historic mining may be at a greater risk of impairment as increased levels of UV-B radiation reach the earth's surface.

