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Intensive agriculture has been shown to contribute significant proportions of sediment and sediment associated
nutrients to watercourses and this can result in difficulties in achieving Water Framework Directive chemical and
ecological targets (2000/60/EC). Identification of sediment sources in predominantly agricultural catchments, ac-
cording to land-use (e.g. grass-based or arable), and non-field based sources (e.g. channel banks, roads and tracks)
can help identify the potential efficacy of current and future sediment loss mitigation measures. Correct source
ascription could help optimise the spatial distribution of soil protection strategies to achieve goals of agricultural
production and water quality.

Sediment fingerprinting techniques provide a useful assessment tool to assign areas of sediment loss for a vari-
ety of catchment sizes (tens to hundreds of square kilometres). Source area discrimination of a sediment sample
utilises the relationship between natural tracer variations (e.g. geochemical, radionuclide, magnetic, particle size)
to create distinctive fingerprints for each potential source area. Statistical ‘un-mixing’ can determine the relative
proportions from each source. Delivery of sediments to streams are dependent upon multiple processes; sediment
generation (soil loss), entrainment, conveyance and in-stream transportation to the detection location. These pro-
cesses have inherent scale dependent relationships and it is, therefore, reasonable to assume sediment fingerprinting
will sustain similar scale dependent relationships. This study aims to identify the prevalence of scale-dependency
in sediment fingerprinting techniques, through the identification of sources at varying scales within an agricultural
sub-catchment.

Nested sampling of in-stream sediments was undertaken within a 10 km2 grassland dominated sub-catchment in
Co. Wexford, Ireland. A time-integrated suspended sediment sampler was installed at each sub-catchment outlet
(sub-catchment sizes ranged from 0.75 – 10 km2). Samples were retrieved on a three month rotation, to identify
seasonal fluctuations of sources. Soil from potential source areas (arable/grass fields, channel banks and road
verges) were sampled throughout the catchment, dried and sieved to 63 µm. All sediment and sieved soil samples
were measured for magnetic (susceptibility and remanence), radionuclide (137Cs, 210Pb), geochemical (e.g. Al,
Co, Cu, Ni) and particle size characteristics. Statistical selection of definitive tracers for each source area was
performed using non-parametric analysis (e.g. Kruskal-Wallis test). These data were then included in an un-mixing
model, to ascribe source contributions. Early results of the study will be presented and the scale dependency of
sediment fingerprinting in small agricultural catchments discussed. Evaluations of scale interactions will improve
understanding of soil loss subsequent sediment delivery for appropriate management.


