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Abstract

A multidisciplinary study was conducted to evaluate the effects of hydrology, landscape, and land use on aquatic assemblages in low-gradient, agricultural areas across the northeastern and north-central United States. Hydrologic variables representing five components of streamflow (timing, magnitude, duration, frequency, rate of change) were calculated for 86 sites from The Nature Conservancy’s Indicators of Hydrologic Alteration software program. Using a non-redundant subset of 75 hydrologic variables generated from daily mean streamflow values, cluster analysis produced five major hydrologic classes that varied in landscape, land use, water quality, and algal- and macroinvertebrate-assemblage structure. Sites within the same hydrologic class often were close spatially and had similar land use and geology. In addition, location (east to west) and land use were shown to be highly predictive of streamflow.

Differences among the five classes were explained by high- and low-flow predictability, evapotranspiration rates, percent of clay or silt substrates, and road density. Sites in agricultural classes differed greatly, for example, Midwestern agricultural streams were more flashy and had less variable flow than other agricultural classes. Sites within urban classes generally had unpredictable but frequent flooding, short duration of high-flow pulses, and sustained periods of low-flow. Macroinvertebrate assemblage structure varied among hydrologic classes. The richness of Ephemeroptera, Plecoptera, and Trichoptera (EPT) taxa was lowest for classes within urban settings. Attributes such as flow predictability, flood predictability, frequency of low-flow pulses, duration of high-flow pulses, and flow per unit area were highly predictive of the structure of aquatic assemblages. A combination of natural (location, geology) and anthropogenic (land use) factors that contribute to these hydrologic processes will be considered in improving the management of agricultural and urban streams in the northeastern and north-central United States.
