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The role of Southern Africa as a dust precursor to East Antarctica
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Identifying the provenance of mineral dust depositions in Antarctica is crucial to reconstruct

Southern Hemisphere (SH) atmospheric circulation, validate numerical models, evaluate their

contribution as micronutrients in the Southern Ocean and assess their control on the climate

changes. For the last few decades, it has been demonstrated Southern South America (SSA) is the

main precursor of dust reaching Antarctica during both ice ages and interglacial periods (e.g. Gili

et al., 2017, 2016). However, the origin of modern dust depositions on the Antarctic continent is

still poorly constrained. Back in the nineties, together with SSA, Australia, New Zealand, and

Southern Africa were firstly identified as dust contributors to East Antarctica (EA) (e.g. Delmonte et

al., 2004a). Since then, only SSA and Australian dust sources benefited from detailed studies. While

some works identified the Makgadikgadi and Etosha Pans as southern Africa's major mineral dust

sources in the SH, it was not until recently the Namib Desert coastal areas were described as

another important regional dust sources. Within the Namib Desert and along the coast, the Kuiseb

(K), Omaruru (O) and Huab (H) dry riverbeds are the three main areas identified as the dustiest

ones with the higher frequency of dust emission events (Von Holdt et al., 2017). Here we use Sr,

Nd and Pb isotopes (measured on HR-MC-ICP-MS) to characterize and evaluate the influence of

this region in Southern Africa as a dust source to EA. Samples collected in K, O and H desertic

areas were analyzed together with snow samples collected along a ~250 km N-S transect (defined

from the coast to inland) at seven different sampling sites in the surroundings of Dronning Maud

Land, EA. In addition, using the bulk of the Huab region, dust aerosols were generated into an

atmospheric simulation chamber (CESAM) to reproduce, mechanically the saltation and

sandblasting processes responsible for the release of mineral dust in natural conditions. Our

isotopic results show Namibia’s coast emerged as another possible source end-member, together

with some regions in SSA, that supply dust to EA during warmer periods.
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