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Abstract 
Atmospheric aerosols influence the global radiation budget and the ocean’s productivity, and variations in 
their load and distribution are directly linked to climate change. Wind-blown dust can be used to trace 
past and present atmospheric circulation patterns, through the study of its geographical provenance, its 
spatial distribution, and temporal variability. Antarctic and marine records indicate that Patagonia has 
been a principal source of dust for the southern latitudes, particularly during glacial times. The aim of this 
project is to collect a suite of samples that will help unravel the role of glaciations in dust supply by 
defining the dust sources from Southern South America that are recorded in the southern latitudes, and 
comparing them with the sinks or final resting places of the dust. We propose to sample material from 
potential dust source areas in Patagonia and define their geochemical signatures using Sr, Nd, Pb, Hf and 
He isotopes, and major and trace elements. At the same time, we are analyzing, using the same proxies, 
the dust component from well-dated lacustrine cores from Patagonia and a marine core from the South 
Atlantic. Comparing the results from these different settings will allow for a better understanding of the 
changes in dust supply and provenance through time, and provide a strong set of data to be leveraged into 
an externally funded project. We thereby seek financial support from the Climate Center to cover a first 
field campaign in Patagonia specifically intended for such efforts, led by C. Recasens as part of her 
postdoctoral research project at LDEO. 

 
Background and Proposed Research 
Mineral dust found in marine and ice cores allows reconstructing the former transport paths and the 
relative flux of air-transported dust at a global scale (Lowe and Walker, 1984). Previous studies have 
shown that dust concentrations and fluxes have changed greatly along with climate changes (Fischer et 
al., 2007); during glacial intervals, the world was a lot dustier, with dust fluxes two to five times greater 
than during interglacials (e.g. Kohfeld and Harrison, 2001).  

In the middle and high southern latitudes, South America is considered to be one of the major dust 
suppliers, along with Australia (e.g. Biscaye and Dash, 1971; Delmonte et al., 2004a, b; De Deckker et 
al., 2010; Li et al., 2008). Early studies used Sr-Nd isotope ratios of dust trapped in Antarctic ice cores 
and marine settings, and compared them with Sr-Nd isotopes of potential source areas. A limited dataset 
allowed these studies to conclude that in the past, South America must have been a major source area of 
dust in the Southern Hemisphere (Basile et al., 1997; Grousset et al., 1992; Biscaye and Dash, 1971). 
However, key questions on the relative contributions of central South America, southern South America 
and Australia as principal source areas, at different times and to different sectors of the southern latitudes 
(including Antarctica) remain and cannot be answered with presently available sample material. 
Moreover, there is a substantial overlap in the source signatures using simply Nd and Sr isotopes (Fig. 1). 
Our aim is to collect samples from known sediment types and geomorphic settings, some of which have 
not been sampled before (e.g., glacier outwash deposited during Glaciations), to improve the 
characterization of Patagonian dust signatures, and their spatial changes. 

At present, Patagonian-sourced dust is estimated to supply approximately 90% of the sediment flux to the 
Southwest Atlantic from South America (Gaiero et al., 2003). During the Last Glacial Maximum (LGM) 
major glaciations occurred in Patagonia, with an ice sheet and its outlet glaciers covering extensively the 
central and southern Andes. This brings up the following questions: Did sources of dust from Patagonia 
vary due to the changes in availability of fine glacial material, associated with changing glacier coverage 
and erosion? What was the impact of the new source areas on the large continental shelf off Patagonia, 




