
IDEA 123 

TITLE: Paleolimnology in East and Maritime Antarctica – a multi-proxy approach 
 
CONTACT PERSONS AND INFORMATION: 

Prof. Dr. Wim Vyverman (Wim.Vyverman@UGent.be), Prof. Dr. Koen Sabbe 
(Koen.Sabbe@UGent.be) 
 
DESCRIPTION OF BELGIAN CONTRIBUTION: 
The Belgian partners studied the biodiversity of micro-organisms in Antarctic lakes during the EC 
project MICROMAT and the OSTC PODOII project LAQUAN. Together with BAS and IASOS 
scientists they used this expertise to develop biological proxies, in order to (quantitatively) reconstruct 
climate and environmental change throughout lake sediment cores from the Larsemann Hills (East 
Antarctica). Within the framework of IPY07 we propose, together with our international partners, to 
use these proxies (fossil diatoms, pigments and DNA) in the reconstruction of climate and 
environmental change in other ice-free regions of maritime and East Antarctica, thereby focussing on 
extending the available records.  

This multi-proxy, multi-site approach is expected to have multiple outputs. (1) The paleo-
climate will be reconstructed involving different disciplines and national and international research 
teams. The results will be compared with other paleo-climate records (e.g., ice cores and marine 
sediment cores) in order to reveal possible teleconnections. (2) The impact of long- and short term 
climate changes in the terrestrial environment in Antarctica can be studied, which is relevant as 
ecosystems in the Antarctic Peninsula region are already affected by the recent temperature rise. (3) 
The recent discovery that some East Antarctic lakes have survived the last glaciation (e.g., Hodgson et 
al. 2001; Gore et al., 2001), is expected to increase our knowledge on past ecosystem functioning in 
these lakes. This will give us an additional opportunity to study patterns of reveal colonisation, 
succession and extinction processes of microbiota in the Antarctic. (4) The study of isolation lakes in 
ice-free oases has the potential to reconstruct former ice sheet thickness through the construction of 
relative sea level curves. These data can than be used to evaluate recently developed ice sheet models. 
(5) The analysis of fossil pigments including UV screening compounds, in combination with fossil 
diatoms in sediment cores from shallow Antarctic lakes is beginning and will continue to unravel the 
history of the Antarctic ozone hole. 

 

PARTNERS: 

1. Laboratory of Protistology and Aquatic Ecology, Department of Biology, Krijgslaan 281-S8, 
Ghent University, 9000 Gent. Expertise: Morphological, molecular and functional diversity of 
eukaryotic microorganisms, ecology of freshwater protists and the use of diatoms and 
pigments as quantitative indicators of environmental change. Contact: Profs. Wim Vyverman 
and Koen Sabbe, T: 32 (9) 264 85 01 (Wim.Vyverman@UGent.be, Koen.Sabbe@UGent.be). 

2. Center for Protein Engineering, University of Liège, 4000 Liège. Expertise: Morphological 
and molecular diversity of cyanobacteria in cultures and environmental samples (including 
fossil material). Contact: Dr. A. Wilmotte, T: 32 (0) 366 38 56. Email: awilmotte@ulg.ac.be 

 

ADDED VALUE IF ADOPTED BY IPY07: 

Paleolimnological research in Antarctica is extremely relevant as it was recently shown that Antarctic 
terrestrial ecosystems, and lakes in particular, respond quickly to climate changes and even amplified 
the recently observed trend in temperature rise. By studying the past, a context can be obtained to 
which the recent environmental changes (e.g., temperature rise and related ecosystem change, ice shelf 
disintegration, stratospheric ozone depletion) can be compared. In addition, recent studies have 
highlighted the role of the Antarctic Ice Sheet, in combination with the Southern Ocean, in triggering 
abrupt climate change. 

 

Our purpose is to cooperate with Belgian and international partners in order to: 

1. Sample selected lakes in East and maritime Antarctica, with special emphasis on regions 
known to be ice-free during the Last Glacial Maximum, in order to extend already existing 
records. 
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2. Reconstruct climate and environmental change using different biological proxies (diatoms, 
pigments and fossil DNA) 

3. Compare these results with other paleoclimate data (ice cores and marine sediment cores). 
4. Test hypotheses on a wide variety of currently relevant research topics (global climate change 

and teleconnections and its effect on the terrestrial environment, ice sheet thickness, ozone 
depletion etc.). 

 

POSSIBLE PARTNERS 

1. Dr. Dominic A. Hodgson, British Antarctic Survey, UK. 
Expertise: Field work (sediment coring, limnology), fossil pigment analysis 

2. Prof. Dr. Andres McMinn and Dr. Donna Roberts, Institute for Antarctic and Southern Ocean 
Studies 
Expertise: diatom analysis and development transfer functions 

3. Prof. Dr. Peter Leavitt, University of Regina, Canada. 
Expertise: fossil pigment analysis (including UV screening compounds) 

4. Dr. Mike Bentley and Dr. Glenn Milne, Durham University, UK 
Expertise: glacial geology, ice sheet modelling, sea level changes 
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