
 

 

Palaeoceanographic variability in Late Pleistocene deep-sea sediments of the Wilkes Land margin 

(East Antarctica): a multi-proxy approach 

M. Presti
1
, F.J. Jimenez-Espejo

2
, X. Crosta

3
, L. De Santis

1
, C. Escutia

4
, G. Kuhn

5
, R. G. Lucchi

1
, P. Macrì

6
, S. Schmidt

3
, A. 

Caburlotto
1
, R. Tolotti

7
 

1
Instituto Nazionale di Oceanografia e Geofisica Sperimentale (OGS), Trieste, Italy 

2
Department of Biogeosciencies, 

(JAMSTEC), Yokosuka, Japan 
3
UMR-CNRS 5805 EPOC, Université Bordeaux I, France 

4
Instituto Andaluz de Ciencias de la 

Tierra (CSIC-UGR), Spain 
5
 Alfred-Wegener-Institut Helmholtz Zentrum für Polar- und Meeresforschung (AWI), Bremerhaven, 

Germany 
6
 Istituto Nazionale di Geofisica e Vulcanologia (INGV), Rome, Italy 

7
 DipTeRis, Università degli Studi di Genova, 

Italy 

 

Recent studies point that the East Antartic Ice Sheet (EAIS) was more sensitive than expected to global surface temperature 

variations (Cook et al., 2013; Patterson et al., 2014). Certain EAIS areas, as the Wilkes Land sector, have been specially 

investigated because the overlying Wilkes Subglacial Basin is partly grounded below sea level and, thus, is potentially highly 

sensitive to sea-level variations. In addition, in Wilkes Land the Adélie Land Bottom Water (ALBW) is originated on the 

continental shelf (Rintoul, 1998). The ALBW is a large component of the Antarctic Bottom Water (AABW), whose production 

is fundamental for the deep-water circulation of the world ocean and for the transfer of CO2 to the deep ocean (Sigman et al., 

2010).  

 

In order to study paleoceanographic and sedimentological changes in this region for the last ~700 ka on the continental slope 

four different cores from the margin will be compared in order to discriminate between local vs. regional variations in a 

complex sedimentological environment such as the Antarctic margin. Studied sediment cores generally yield an alternation of 

diatom-bearing hemipelagic silty-clays rich in Ca and Ba, corresponding to interglacial stages, and greenish-grey muddy 

sediments deposited during glacial stages, enriched in Al, K, Ti and Fe among other elements. The only site with sediments 

older than the Mid-Brunhes Event (MBE, 430 ka BP) records the influence of a larger ice-sheet margin and/or greater 

terrigenous delivery to the core sites before the MBE, with a lower variability in the abundance of elemental proxies between 

glacial and interglacial intervals. In all sites, glacial deposits show a difference in characteristics after the MIS 6 /MIS 5 

transition (130 ka BP) compared to older glacial material. After 130 ka BP, coarser turbiditic layers and packages of silt/clay 

laminations become less common, indicating a lower down-slope density currents intensity during post-MIS 6 glacial periods.  

Redox-sensitive elements (Mn and Ni) show distinct enrichments predominantly during glacial to interglacial transitions 

almost during the entire studied period. These enrichments have been interpreted as post-depositional migration of redox fronts 

and re-oxidation of sediment layers. The extensive reoxidation events have been linked to major ocean circulation changes 

along the entire margin at the onset of a deglaciation. Described changes can be explained by variations in the ice-sheet 

extension and in the rate of well oxygenated deep-water formation along the margin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Antarctic margin (Wilkes Land) bathymetry map and location of the studied site from different marine campaigns: WEGA-PC20, 

MOGAM06-01, CADO-MD03-2603 and IODP U1361. 



 

 

 

 

 

Figure 2. Core U1361A-1H depth profiles of different elements (Al, Si, K, Ti, Fe, S, Cl, Ca, Ba and Mn). Orange bars indicate Marine 

Isotope Interstadials. Grey bars indicate Mn enrichments.  
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