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Walleye are one of the most important recreational and commercial fishes in the state of Ohio and in Lake Erie. A portion of the walleye population of Lake Erie migrates up the Sandusky River in order to spawn, where they are restricted to a relatively small (62,000 m2) area of suitable habitat below the Ballville Dam near Fremont, Ohio. Two existing models have been developed to describe the potential walleye spawning and larval production in the Sandusky River under current conditions (with the Ballville Dam), and under a dam removal scenario. However, both of these models are not spatially explicit and thus do not take into account spatial variability in depth, substrate, and water velocity which are major factors in determining spawning habitat suitability for walleye. This new model will describe the spatial variability of spawning habitat suitability and egg production in the Sandusky River and the potential larval output. The  model will integrate three separate software components: (1) a hydrodynamic model of the Sandusky River which will provide daily depth and velocity profiles in the study area, (2) an ecological model that will determine spatially explicit habitat suitability and egg deposition in the study area and subsequent larval production from these egg densities, and (3) a geographic information system (ArcGIS) which will allow the creation and display of  daily layers of water depth and velocity, substrate, habitat suitability, and egg deposition. The ecological model will be programmed in Arc Objects (Visual Basic) to allow a dynamic link with ArcGIS which will create a relatively user-friendly model that should be easily transferred to different river systems in coastal watersheds. Egg deposition and larval production output will be compared to the results of the existing models to determine if spatial variability of habitat suitability influences these parameters. In addition, the egg and larval production estimates obtained from the model will be validated with in-situ egg and larval data obtained during the 2003 and 2004 spawning seasons. The results of this spatially explicit model will be useful in guiding river spawning habitat restoration activities. By knowing the spatial distribution of suitable spawning habitat in a river reach under different flow conditions, restoration activities may be focused in areas where the greatest benefit will be achieved.
