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Human activities alter the biogeochemical cycle of silicon (Si). In particular, recent studies
point to large reservoirs as sinks for Si transported by rivers. In the southeastern United States,
however, small surface impoundments far outnumber large reservoirs. Our goal was to
determine the degree to which small impoundments could reduce concentrations of Si in
streams. We sampled seven small impoundments (ponds) in the Saluda and Enoree River basins
of South Carolina. Land cover of the ponds' watersheds ranged from forested to urbanized. We
collected water samples upstream, within, and downstream from the ponds at a total of 30
locations. Samples were analyzed for major cations and anions, pH, and alkalinity. Counts of
planktonic diatoms were made to determine if changes in Si concentration were related to
diatom abundance.

Silicon concentrations decreased within the ponds. Upstream Si concentrations ranged from 75-
340 uM/L. Within the ponds, Si concentrations decreased by as much as 75% from upstream
concentrations. However, Si concentrations decreased by as little as 1% in the one pond
(Tankersley Lake) located in a primarily forested watershed. In some cases, Si concentration
increased downstream of the ponds, apparently because of an influx of Si in groundwater.
Soluble reactive phosphorus concentrations were always at or near detection limit. Nitrate
concentrations also decreased in the ponds, with the smallest decrease and lowest
concentrations observed in Tankersley Lake. In contrast, the concentration of chloride, a
biologically conservative solute, did not decrease within the ponds. Although we assume that
the decrease in Si concentrations resulted from Si uptake by diatoms, we found no significant
relationships between planktonic diatom abundance and the decline in Si concentration.
However, our sampling for diatoms was limited. Also, we did not sample benthic diatoms,
which may be important in these shallow ponds.

Although we did not measure Si fluxes, our study suggests that small impoundments can retain
Si in streams. Our study also suggests that impoundments in urban landscapes retain Si more
effectively than impoundments in forested landscapes. Finally, additional research on the role
of groundwater inputs of Si to streams is needed.
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