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Soil erosion and associated sediment transport can cause severe water quality and ecosystems
health deterioration. The fingerprinting approach has widely been applied for sediment source
apportionment using a variety of sediment tracers. This study evaluates the applicability of the
Compound Specific Stable Isotope (CSSI) fingerprinting technique of fatty acids to identify cropspecific soil loss and the importance of upland erosion compared to river bank erosion. We tested
this new technique with fallout radionuclides, geochemical and spectral tracers in a small
agricultural loess soil catchment (Geesgraben, 75 km²) within the lowland Bode river catchment in
Central Germany. The CSSI tracer was combined with a linear multivariate mixing model to
discriminate soil loss from areas with specific crop types (e.g., C3 vegetation/wheat and C4
vegetation/maize) and identify the share of river bank sediment source on total sediment loss. We
compared the CSSI technique with fallout radionuclides, geochemical and spectral fingerprinting
properties for tracing subsurface sediment sources. We found that the CSSI fingerprinting
technique of fatty acids allowed to decipher surface sediments from wheat and maize fields. The
CSSI δ¹³C-fatty acids were also used to disentangle arable and river bank sediment sources. The
crop-specific soil loss from wheat and maize was 40% and 11%, respectively. Relative sediment
contribution from river banks was up to 49%. The outcomes using the CSSI tracer were consistent
and similar to those using fallout radionuclides, geochemical and spectral fingerprinting properties
for arable land and river bank sediment sources, which indicated a mean sediment source
contribution of 46% from river bank and 54% from surface sources, respectively. Our results
showed that the stable isotope composition of fatty acids could discriminate C3 and C4 vegetation
sources, and such information is of prime importance for decision making. Furthermore, the
relatively high proportion of sediment losses from river banks has clear implications for
management measures to reduce sediment losses in these agricultural loess areas.
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