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Abstract

Evaluations of the effectiveness of agricultural land-use management practices in improving water quality can be misleading because environmental indicators respond to changes at multiple scales. This study will evaluate the response of a set of environmental indicators--biotic communities at multiple trophic levels (algae, invertebrates, and fish)--to physical and chemical environmental characteristics at the reach and watershed scale (Midwest agricultural setting). The 86 sites selected for study are in predominantly agricultural basins (cropland and pasture, median land cover = 86%) and were sampled for biological community data as part of the U.S. Geological Survey National Water-Quality Assessment Program.

Community taxonomic data and metrics were assessed to determine which aspects of the communities were most responsive to riparian and in-stream habitat characteristics at the reach and watershed scale. Land-cover Digital Ortho Quarter Quads were used for analyses of riparian conditions at the reach and segment scales. For a subset of sites hydrologic variability representing five components of streamflow (timing, magnitude, duration, frequency, rate of change) was calculated from historical records of daily mean discharge over the period of gaging-station record as well as from 1, 2, and 3 years preceding the collection of biological data. Nutrient, pesticide, and common-ion data also are being examined for this subset. Results of analyses within-site temporal variability from multiple years of data will be used to determine which characteristics are most stable from year to year. For example, the measure of ‘Richness of tolerant invertebrate taxa’ had the lowest median coefficient of variation (0.04) among all the invertebrate metrics evaluated. The ability to identify the most stable biological characteristics as well as the scale at which the algal, invertebrate, and fish communities show the strongest responses should help focus efforts to manage key environmental variables to best protect aquatic communities.
