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 Most sedimentary provenance studies try to define 
sediment source in terms of  its location and uplift and 
erosion history. To help constrain these parameters two 
methods are widely used: Nd whole rock (WR) data, which 
provides a diagnostic value for a sediment source area (the 
Nd value representing an average for the drainage basin i.e. 
100’s to 1000’s km2), and detrital thermochronometry to 
constrain source exhumation history. Used independently, 
both methods are useful but more detailed constraints on 
source can be extracted if both methods are applied to the 
same detrital grains. Comparison of WR data against single 
grain values may also shed light as to the presence of any 
bias. One approach is to interrogate fission-track dated apatite 
grains for their Sm-Nd signatures since apatite typically has a 
crustal Sm/Nd ratio diagnostic its source whole rock. 
 The utility of a combined FT/Nd approach has been 
tested on rocks and river sediments from the Bhutan 
Himalaya. Firstly, WR Nd values were compared against 
single apatite Nd values, for the same bedrock types. The 
latter were then compared against FT dated (etched) detrital 
apatites from river sediments with catchments that drained 
mixtures of previouslty studied bedrock types. Results 
demonstrate that it is possible to obtain distinct Nd values for 
each FT age component present in a sample. For the Bhutan 
samples this means being able to assign a detrital FT age to a 
distinct tectonostratigraphic unit (GHS, LHS, TSS). 
 
 Methodology and other benefits 
 Apatite fission-track mounts were ablated with a 65-130 
µm laser spot using the NewWave 193nm Excimer laser 
linked to a ThermoFinnigan Neptune MC-ICPMS at the 
University of Bristol. The insitu approach is rapid (1 minute 
per analysis, >12 analyses per hour) and accurate and precise 
(± 1 εNd is achievable). 
  As well as providing enhanced source information this 
new approach may help overcome some of the sources of 
uncertainty present in Nd WR data. Two areas of concern are 
grain size bias (largely a function of catchment size) and 
marine authigenic components (carbonate, organic matter and 
Fe-Mn oxyhydroxides) that have Nd isotopic compositions 
that reflect equilibration with seawater. 


