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Human alteration of the global carbon cycle has lead to a need for a better understanding of 

carbon cycling and transport in river systems. In this study, water samples from the 745 km2 
upper Saluda River watershed in northwestern South Carolina were analyzed to estimate the 
distribution of carbon species and carbon fluxes in a pristine piedmont watershed.  

Samples were collected at 55 sites during the summer of 2002. Samples were analyzed for 
dissolved inorganic carbon (DOC), dissolved organic carbon (DIC), and carbon isotope values. 
The partial pressure of carbon dioxide with respect to atmospheric concentration (EpCO

2
) was 

calculated from in situ temperature and pH values and alkalinity data. Carbon fluxes were 
calculated for a site at a USGS gaging station.  

DIC concentrations range from 10-3.7 mol C/L to 10-3.0 mol C/L with an average of 10-3.5 mol 
C/L. Bicarbonate is the dominant carbonate species in the streams (average of 61%), followed 
by carbonic acid (average of 39%). All of the sites are over saturated with respect to 
atmospheric carbon dioxide, with EpCO

2
 values ranging from 4 to 50 times atmospheric 

pressure. The lowest EpCO
2
 values are found in the headwaters of steep sloping terrain, 

whereas higher values are found in low-lying terrain. The concentration of DOC ranges from 

10-4.0 mol C/L to 10-3.5 mol C/L with an average of 10-3.7 mol C/L. The primary source of the 
DOC is the headwaters, which would be expected in a forested watershed. The average 
distribution of dissolved carbon in the watershed is 64% DIC and 36% DOC. The flux of total 
dissolved carbon in the watershed is estimated to be between 3500 and 4000 kg/day during the 

summer. Carbon isotope values (del13C) range from –18 o/oo to –10 o/oo and tend to become 

enriched in 13C downstream. EpCO
2
, DIC, and DOC do not show significant relationships with 

nitrate, dissolved silicon, or total heterotroph bacteria populations.  

The data indicate that weathering of silicate minerals and respiration of decaying organic 
material is the primary source of dissolved carbon in the watershed. Dissolved organic carbon 
released by biological processes constitutes a smaller percentage of the carbon load. Stream 
gradient may be the major control over the level of carbon dioxide over saturation in the 
watershed.  
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