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Small artificial ponds and lakes are a ubiquitous feature in river basins throughout the United States. Small impoundments 
increase the residence time of water, thereby increasing the potential for retention of nutrients through biological and 
physical processes. We examined the biogeochemistry of Furman Lake, a small (0.11 km2) impoundment within the Reedy 
River basin in the upper piedmont of South Carolina. Previous measurements of solute concentrations in the lake's inlet and 
outlet streams suggested that the lake acts as a sink for nitrate, sulfate, dissolved silicon, but a source of dissolved carbon. 
The objective of our study was to establish a biogeochemical budget for Furman Lake and elucidate the biogeochemical 
processes controlling nutrient concentrations. We measured stream discharges and solute concentration from June to 
November 2007. Water samples were collected from the inlet and outlet streams, from the lake itself, and from six 
groundwater wells installed along the lake's periphery. Based on mixing models of the two inlet streams, concentrations of 
chloride, sodium, and magnesium were within 30% of predicted lake concentrations, whereas concentrations of nitrate, 
sulfate, and silicon were at least 75% less than predicted lake concentrations. In contrast, TDC of the lake was 40% greater 
than predicted by the mixing model. Analysis of carbon speciation shows that inlet streams were supersaturated whereas 
the lake was undersaturated with respect to carbon dioxide. Dissolved organic carbon and bicarbonate in the lake increased 
significantly relative to the inlet streams. The results of mixing models and carbon speciation suggest that photosynthesis, 
respiration, sulfate reduction, and denitrification played significant roles in the biogeochemical transformations of nutrients in 
the lake. Preliminary biogeochemical budget analyses were complicated by substantial losses of lake water to the 
groundwater system during drought conditions.  
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