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Bioassessment based on fish, macroinvertebrate, or other biological assemblages, is widely used to evaluate the “health” of aquatic ecosystems in the Midwest.  However, there is at present uncertainty over how to implement bioassessment in the Upper Mississippi River (UMR).  I will review the process by which bioassessment indices are developed, applied, and interpreted, using fish assemblages as an example and with special emphasis on the unique challenges posed by the UMR.  In particular, I will focus on three issues of contention for the UMR, the sampling methodology, the definition of a healthy fish assemblage, and the spatial scale at which the assessment index is developed and applied.  There is a common misapprehension that the entire fish community must be inventoried for bioassessment, which would be extremely difficult for the UMR.  In fact, only a subset assemblage of the fish community that is both vulnerable to capture and sensitive to environmental degradation need be sampled.  Sampling methods should be standardized for this subset and the macrohabitat it occupies.  A healthy UMR fish assemblage could be defined based on the estimated historical UMR assemblage, the best currently observed UMR assemblage, or assemblages in other less-modified large Midwestern rivers.  I will argue that despite some unique attributes of the UMR, data from other less-modified rivers will improve the application and interpretation of bioassessment indices in the UMR.  Given the size and complexity of the UMR, a single bioassessment index is probably not adequate for the entire river ecosystem, and I will present evidence supporting the need to develop macrohabitat-specific indices.  Specifically, channel fish assemblages differ from off-channel (i.e., backwaters, sloughs) assemblages and require different sampling techniques and evaluation criteria.  Although environmental impacts in one type of macrohabitat may influence the assemblage in another macrohabitat, I urge great caution in inferring the health of one macrohabitat based on bioassessment of another macrohabitat.  In other words, bioassessment of channel areas should normally not be used to infer the condition of off-channel areas and vice versa.  Initial studies suggest that bioassessment indices based on fish assemblages in channel macrohabitats may be applicable over the entire length of the UMR, although adjustments are needed to account for large-scale climate, geomorphology, and faunal gradients.
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