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TOPIC OF THE PROJECT: Seismic exploration of Antarctic subglacial lakes.
The purpose of this project is to execute and interpret a seismic multichannel survey designed
specifically in order to resolve the inner structure of Concordia subglacial lake.

Contact: G. Bohm A. Camerlenghi, OGS
DESCRIPTION OF THE PROJECT

The recent focus of Antarctic research on subglacial lakes implies a deeper understanding of the
geological context of these lakes (i.e. their relation to basement structures, internal configuration of
the sediments, sedimentary processes, and occurrence of free gas or hydrated gas layers). It is
therefore essential that an adequate coverage of seismic reflection profiles is acquired. The OGS has
recently undertaken a research effort within PNRA whose objective is to design and test a large-
offset multifold seismic reflection survey aimed at the definition of Antarctic sub-glacial lakes on
the East Antarctic ice sheet. The classic multifold technique of seismic reflection survey, widely
used in land and marine acquisition, has never been applied to that purpose. This is caused by the
technical and logistical difficulties imposed by the local extreme environment (very low
temperature, transport of equipment, coupling with the ground of sources and receivers).
Considering the remarkable technical and operative problems on the Antarctic plateau, the
minimisation of resources, in terms of instrumentation and time, is fundamental. Therefore, a
modelling study has been recently performed in order to characterise the seismic response of a
subglacial lake and design a proper seismic acquisition geometry. The seismic acquisition test phase
of the project was performed in December 2003, at the completion of the modelling study. The
designated champion area is a zone close to the Dome C base, that represents a site of interest for
the prospecting of subglacial lakes. The entire seismic acquisition system, developed and ad hoc
built by the OGS in cooperation with the Solgeo S.r.l., is designed to work in extreme climatic
condition (temperature until -60°C).

Based on the recently acquired experience, we propose that a major logistical effort within the
activities of the IPY to collect a multi-channel seismic reflection survey over the entire Concordia
Lake.

The proposed research includes the following parts:

1) Organization of a 2-3 month long expedition to Lake Concordia using a Caravan of vehicles
(Geotraverse mode) to support the seismic acquisition team and equipment.

2) Detailed Planning of the acquisition procedure based on tests undertaken at Dome C by PNRA in
2003 and by collecting the experience of the Russian teams at Vostok Lake.

3) International cooperation in the planning and acquisition phase with Antarctic Division, Polar
Marine Geological Research Expedition St. Petersburg, Russia. Co-operation with the French
program would aid the logistical part related to the use of Dome-C base and Dumont D’Urville
Base.

4) SCAR framework: SALEGOS
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