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Various claims regarding the provenance of aeolian dust deposited on Greenland can be found in the literature.
Glacial dust deposits predominantly originate from Eastern Asia, presumably the Takla Makan. However, addi-
tional source regions cannot be excluded.

There is evidence that during the last two centuries at least one additional source has contributed to the Aeolian
dust load deposited on Greenland. Experimental studies suggest the presence of a North African or an additional
East Asian source, while model results do not preclude North American or European|West Asian sources.

Provenance studies commonly consist of an analysis of the dust grains’ mineralogical, chemical and|or isotopical
composition. However, also the mode of the grain size frequency histograms is characteristic of the source area.
The functionality of this method is shown by mirroring known annual patterns in the dust’s isotopic composition.
Spring time maxima coincide with maxima in the bulk sample’s εNd value and minima in the size distribution’s
mode.

While the method proposed here does not allow for direct identification of the dust’s provenance, it requires less
sample than an analysis of the deposit’s composition. Further can it be applied to insoluble aerosol records obtained
routinely with Continuous Flow Analysis (CFA).

Therefore, as long as the set-up is able to resolve sub-annual variations, our approach can be used to identify
time intervals during which multiple sources contributed to the Greenlandic dust load without time- and sample
consuming dust grain analysis.

Due to the loss of seasonality in glacial aerosol records and the dominance of the primary East Asian source,
our method can neither confirm nor rule out the existence of further sources during stadials. During interstadials,
however, our results suggest the presence of a secondary input. Its contribution to the total dust load deposited on
Greenland is significantly smaller than the secondary source’s contribution during the Holocene.


