Restoration of Fisheries Habitat Through Watershed Investigations





A. NEED: Poorly managed natural resources development, urban sprawl, and wastewater discharges have in part degraded the Nation’s fishery resources through habitat loss, water-quality degradation, and toxic contamination. With increasing population movement into once rural areas, more and more upland stream segments are becoming susceptible to the biologically degrading effects of non-point source pollution (polluted runoff). Since enactment of the Clean Water Act in 1972, significant progress has been achieved in protecting America’s water resources, particularly in the arena of permitted discharges. However, the long-term effects of polluted runoff may prove to be the more harmful because, under our existing water-quality management system, it is difficult to diagnose and mitigate, and the non-point problem encompasses a significantly greater percentage of the Nation’s waterways and land area. Sedimentation and eutrophication have been identified as major polluted runoff threats in the United States (U.S. Geological Survey, 1999) yet few methods and criteria,  within the existing water-quality tool box, exist for assessing and managing the degree to which these pollutants degrade water quality and stream systems.


	The ability to characterize and evaluate stream water quality has improved significantly with development of habitat assessment tools and the Index of Biotic Integrity (IBI) for measuring biological condition. Both tools are used by many states to assist environmental management programs in regulating water quality and conservation programs to assess fishery resources and resource health. Alabama has taken only limited advantage of the benefits that habitat and biological assessment tools provide, and as such, effort expended for habitat and fishery protection and improvement may have results below expectations. Expanded use of habitat and biological assessment tools in Alabama will require development and calibration of the IBI to account for biological variability throughout the state. 


	Recent efforts to understand, manage, and protect fishery and habitat resources through watershed projects and partnerships have great promise for tackling the effects of polluted runoff. The critical initial step for a watershed project is acquisition of quality-assured data for characterizing resources and developing a basic level of understanding between resource health and watershed health. Many watershed projects have been undertaken in Alabama, but few have directly used fishery potential and habitat as primary endpoints in their programs.


	


B. OBJECTIVES: The objectives of this research are two-fold. The first objective is to conduct a biological and habitat inventory of a small watershed with known or potential water-quality threats, and use this information to identify areas for potential habitat improvement, areas that have high fishery use or potential, areas that support rare species, and areas that either are or will be degraded by polluted runoff. The second objective will be to collect fisheries data for use in calibrating IBI scoring criteria in the study area. Scoring criteria for the IBI have been developed for the Cahaba River system (Shepard and others, 1997) and for the Black Warrior River system (O’Neil and Shepard, 2000). However, scoring criteria need to be developed for the remaining parts of Alabama to further the use of fisheries data in biological assessment studies and watershed protection efforts.


�
C. EXPECTED RESULTS OR BENEFITS: Benefits of this research will be expanded knowledge of habitat conditions, fishery potential, biological conditions, and possible water-quality threats for understanding and managing water and fishery resources in the watershed. 





D. APPROACH: The approach for this study will proceed along two work efforts, a watershed study to characterize fishery resources and determine habitat and biological conditions, and a study to develop regionally-specific scoring criteria for the IBI


	Watershed study - The watershed to be studied will be selected by GSA and ADCNR to maximize study benefits. Field data will be collected by GSA and ADCNR field personnel at six to eight sites, twice a year (spring and fall), over a period of 2.5 years for a total of five sampling visits. Habitat evaluations, IBI assessments, fishery data, and limited water-quality data will be collected at each site during each sample period. Habitat evaluations will follow guidelines developed by the Environmental Protection Agency (EPA) for use with rapid bioassessment protocols (Barbour, 1999). Additional habitat measures will be considered that are based on stream geomorphological relationships and quantitative measures of substrate quality (Dissmeyer, 1994). IBI assessments will be conducted according to a protocol described by O’Neil and Shepard (2000) for streams in the Black Warrior River system in Alabama. The IBI protocol has not been calibrated for the proposed study area which is the reason additional sampling is needed in this region of the state. Fishery population sampling techniques will be applied in conjunction with the IBI to develop a data set designed to assist in managing resident game fish populations. The redeye bass (Micropterus coosae) is a species of particular interest in the study area for its sport fishing potential. The final report will include digital maps displaying land use/land cover information, results of habitat studies, and results of biological investigations. Another possible information outlet would be to develop a web site for the study watershed where all results could be accessed.


	IBI criteria study - Large, regional classification schemes (like ecoregions, drainage catchments, physiography) have been used as conceptual frameworks for stratifying biological variation in IBI application. Because biodiversity and habitat diversity are high in Alabama, the existing IBI criteria for the Black Warrior and Cahaba River systems are likely inadequate for application in the Coosa and Tallapoosa River systems. Approximately 50 to 60 additional sites will be sampled over two years in this region using a standard IBI sampling protocol (O’Neil and Shepard, 2000). Scoring criteria for the IBI metrics will then be calibrated for the region and applied in the watershed study.





E. LOCATION: Several small watersheds in the Coosa River system in east Alabama have been identified as potential areas for conducting the watershed study. Only one will be selected for detailed study. These include Little River, Terrapin Creek, and Hatchet Creek. The IBI calibration samples will be collected from a variety of stream types in different ecoregions, exposed to varying degree of habitat and water-quality conditions, in the Coosa and Tallapoosa Rivers.
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