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Hillslope erosion is arguably one of the most important
processes on the Earth’s surface since it connects the operation of
the lithosphere, the atmosphere, the hydrosphere, and the
biosphere. It is generally assumed that erosion occurs equally
throughout the soil profile so that chemical depletion of the topsoil
represents the intensity of weathering and the duration of surface
exposure to cosmogenic radiation reflects the rate of erosion.
Based on a uranium isotope dating of soil in the Lesotho
Highlands, here we show that erosion operates differentially
between the detrital and authigenic components of the soil.
Uranium isotope comminution ages show a soil residence time of
543±32 kyrs for the fine silt detrital particles. In contrast, soil
residence time of the authigenic phases is constrained to be
~22±11 kyrs according to the accumulation of recoiled 234U from
the absorbed 238U to river water. The contrasting residence times
indicates dominant erosion for authigenic components of soil. This
finding implies that the intensity of weathering based on bulk soil
erosion and the rate of soil erosion determined by exposure dating
of coarse soil grains may be invalidated due to the preferential
preservation of detrital particles.


