
Late glacial and Holocene glacier fluctuations at the Sub-
Antarctic Island Kerguelen in the Southern Indian Ocean
Jostein Bakke1, Fabien Arnaud2, Philip Deline2, Charline Guiguet-Covex2, Henriette Linge1, Ludovic Ravanel2, Eivind Støren1, and Willem 
van der Bilt1

1University of Bergen, Department of Earth science, Bergen, Norway (jostein.bakke@uib.no)
2CNRS, EDYTEM Pôle Montagne F-73376 Le Bourget du Lac

Past behaviour of the southern Ocean`s atmosphere (SOUTHSPHERE)

Marion Dufresne 30 des 2019
1



2

The French Southern and Antarctic Lands 
(Terres australes et antarctiques françaises, TAAF)

Inscribed as a UNESCO World Heritage Site in 2019

• the Scattered Islands
• Crozet Islands
• St. Paul and Amsterdam islands 
• Kerguelen Islands (Archipel des Kerguelen)

Kerguelen is a group of volcanic islands in the 
southern Indian Ocean, approximately equidistant 
between Africa, Antarctica and Australia
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Southsphere main 
objectives: 
reconstructing
Holocene
fluctuations of the 
Cook ice-cap

Glacier Chamonix – Cook ice-cap - Kerguelen

1969 2019



SOUTHSPHERE – How? 
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Isotope geochemistry
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* § Temperature
Lipid biomarkers

Saturation: constant viscosity
under changing temperatures

Implementation



SOUTHSPHERE – How? 
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§ Biodiversity changes
DNA

§ Pollen

Excotic pollen – wind drift

§ Macrofossil

Implementation

*
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Coring campaign of the century!
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Cartographie

6 lakes/ 14 coring locations
127 m sediment cores/ 110 rock samples

*************************

27 days the field/ 8 scientists
2 base camps
6 Drop Zones for helicopter
4 tons of scientific equipment

**************************

3 PhD students, one post doc 
Coring campaign of the century – work for the 
next 10 years……

SOUTHSPHERE field campaign 
- in numbers

Cook Ice Cap



19

Complex bathymetry of Lac Hera from the seismic-reflection profile

Several depo-centres = several lakes in 1

Same complexity in Athena and Aphrodite

Seismic-reflection profile
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Complex bathymetry of Lac Hera from the seismic-reflection profile

Several depo-centres = several lakes in 1

Same complexity in Athena and Aphrodite

Seismic-reflection profile
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The SOUTHSPHERE project / PALAS 2019 expedition


