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STONE TO SOIL: ELEMENTAL FLUX RATES DURING PEDOGENESIS ON
THE SOUTH CAROLINA PIEDMONT
BACON, Allan Roy1, RICHTER, Daniel deB.1, BIERMAN, Paul R.2, and ROOD, Dylan H.3, (1) University Program in Ecology
and Nicholas School of Environment and Earth Sciences, Duke University, Durham, NC 27708, allan.bacon@duke.edu, (2)
Department of Geology, University of Vermont, Delehanty Hall, 180 Colchester Ave, Burlington, VT 05405, (3) Center for
Accelerator Mass Spectrometry, Lawrence Livermore National Laboratory, Livermore, CA 94550-9234

Opportunities to investigate pedogenic processes in undisturbed soil-bedrock profiles on the southern Piedmont are rare. Historic
agriculture was widespread, physically and chemically altering most southern Piedmont soils. We sampled the granitic gneiss
parent material and the overlying 6m soil profile from a historically uncultivated, stable, Ultisol located on the Calhoun
Experimental Forest in Union County, SC. Our objectives were 3-fold: (1) to quantify flux rates of 8 elements (Si, Al, Fe, Mg, Ca,
Na, K, and Mn) during in-situ soil formation on the southern Piedmont using chemical mass balance equations that reference
soil horizons to parent material and meteoric 10Be soil residence times, (2) to characterize the distribution of meteoric 10Be in a
highly-weathered Ultisol profile through measurement of other soil properties (including pH, %C, exchangeable cations, KCl
acidity, texture, and effective CEC and base saturation) and multivariate analysis, and (3) to estimate Be mobility in soil during
granitic gneiss weathering in the southern Piedmont using the mass balance approach described above.

Meteoric 10Be concentrations ranged from 2.12·108 to 7.01·108 atoms g-1 in the surficial 6m Ultisol profile with a maximum in
the soil’s upper B horizon, about 0.32-0.60m. Assuming a delivery rate of 1.3·106 atoms cm-2 yr-1, the total meteoric 10Be
inventory of 2.58·1011 atoms cm-2 indicates a minimum residence time of 2.09x105 years for the soil profile. Soil pH (measured
in 0.01M CaCl2) ranged from 3.88 to 4.13 and was positively correlated to meteoric 10Be concentration (r=0.62, p=0.0252).
Percent clay (r=0.90, p<0.0001) and percent sand (r=-0.73, p=0.0071) were also significantly correlated to meteoric 10Be
concentration in the Ultisol profile.
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