Conceptual Model for the Suwannee River Watershed

The mass, flux, flowpath, and residence time of water, sediment, nutrients, and contaminants in the Suwannee River watershed are largely controlled by the degree of interconnection between surface water bodies, the surficial aquifers, and the Floridan aquifer, the largest and most productive carbonate karst aquifer in the world. Unlike other intensely studied karst aquifers, the Floridan aquifer has not been deeply buried or altered and retains high primary matrix porosity.  Therefore, groundwater flow behaves as typical groundwater flow though a porous medium at small scales but is dominated by conduits typical of most karst aquifers at large scales. The degree of interconnection between the surface water bodies, the surficial aquifers, and the Floridan aquifer is largely controlled by the distribution and thickness of the Hawthorne Group, a low-permeability, Miocene-aged unit that overlies the Floridan aquifer.  The watershed can be considered three separate but linked hydrologic landscape units: the upper watershed where the underlying Floridan aquifer is confined, the lower watershed where the underlying Floridan aquifer is unconfined, and the deltaic estuary which extends tens of kilometers up stream and into the Gulf of Mexico.

The upper watershed is dominated by interactions between surface water bodies and the surficial aquifers (Katz and Raabe, 2004). Groundwater is transmitted along short flowpaths to nearby surface water bodies. Deep groundwater recharge is limited by the Hawthorn Group. Consequently, wetlands, lakes, and streams are common.

The boundary between the upper and lower watersheds is the Cody Scarp, which represents the erosional edge of the Hawthorn Group. Below the Cody Scarp, the Hawthorn Group is between 0 and 30 m thick and the Floridan aquifer is considered semi-confined to unconfined. The lower watershed is dominated by interactions between surface water bodies and the semi-confined to unconfined Floridan aquifer. All streams crossing the Cody Scarp sink into the subsurface with the exception of the Suwannee River, which nevertheless becomes a losing stream immediately below of this boundary. Groundwater is transmitted along long flowpaths and may return to the surface within the watershed from over 100 of the more than 300 named springs scattered across north-central Florida (Rosenau et al., 1977). All of the large springs discharge from water-filled conduits in the karst aquifer.

The deltaic estuary consists of the lower 25 kilometers of the Suwannee River, Suwannee Sound, and the adjacent Gulf of Mexico waters influenced by surface water and groundwater discharge, extending north to Horseshoe Cove, south to the Cedar Keys, and tens of kilometers offshore, depending on river discharge conditions. Here the Hawthorne Group is completely absent and the Floridan aquifer is considered unconfined.  Like the lower watershed, the estuary is dominated by interactions between the surface water bodies and the unconfined Floridan aquifer.  Although the Suwannee River discharges directly to the Gulf of Mexico, relatively high radium concentrations in estuary and offshore waters indicate substantial groundwater discharge (Burnett et al., 1990). Groundwater is transmitted along flowpaths, and may emerge as focused discharge from water-filled conduits in the karst aquifer or as diffuse groundwater discharge through seabed sediments.
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