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Activities and results

The project has contributed to reduce the uncertainties in the determination of components of the surface
mass balance of the Dome C drainage area, to monitor and study the local glaciers of Victoria Land, and to
provide information for a future deep ice core in Talos Dome area.

Spatial variability measurements show that wind-driven sublimation processes, controlled by the surface
slope in the wind direction, have a huge impact (up to 85% of snow precipitation) on surface mass balance
and are significant in terms of past, present and future surface mass balance evaluations. The spatial
variability of surface mass balance at the kilometre scale is one order of magnitude higher than its temporal
variability (20-30%) at the centennial time scale. Compared with our surface mass balance calculations,
previous compilations generally over-estimate surface mass balance, up to 65% in some areas. The
extensive presence (up to 30%) of glazed surface caused by a long hiatus in accumulation, with an
accumulation rate of nil or slightly negative, has a significant impact on the surface mass balance of a wide
area of the interior and coastal part of East Antarctica.

Snow accumulation rates and firn temperatures show warmer temperatures and higher accumulation values
close to the ice divides extending from Talos Dome and Dome C to the Southern Ocean. The spatial pattern
of data is linked with a katabatic-wind-source basin and moisture-source region. Remote sensing analysis
and field observations have allowed the study of snow surface characteristic and megadune genesis
(permanent and unusual feedback system between the cryosphere and atmosphere). Elevation variations of
ice sheet surface using submerged velocity systems show a steady state condition along Terra Nova Bay-
Dome C sector.

The study of chemical, isotopic and accumulation-rate variability allowed the identification of a distribution
pattern which is controlled not only by altitude and distance from the sea, but also by the complex
circulation of air masses in the study area. Moreover, we observed a decrease in concentration of aerosol
components in the central portion of the Wilkes Land transect and in the southern portion of the Talos Dome
transect; this decrease was linked to the higher stability of atmospheric pressure due to the channelling of
katabatic winds.

The study of Strandline Glacier (Terra Nova Bay) has allowed the calculation of summer changes in thickness
and in volume. This serves to identify and quantify the processes responsible for these variations and to
understand the energy transfers at the glacier-air interface.

The Talos Dome survey has provided information for location of deep ice core TALDICE project. Talos Dome
summit is situated above a sloped bedrock and internal layer of ice covered by about 1900 m of ice,
whereas there is a relatively flat bedrock and internal layer 6 km away, along the southeast ice divide, where
the bedrock is covered by 1550 m of ice. Data indicate that the stake closest to the summit moves south-
southeast at a few cm a™. A preliminary age vs depth model for Talos Dome predicts that the ice 100 m
above the bedrock may cover one glacial-interglacial period. A record of snow accumulation, isotopic
temperature volcanic eruptions covering the last 800 years has been reported from a 90 m firn core drilled
at Talos Dome. The results pointed out that Talos Dome has a good geochemical and paleoclimate record
preserved in the ice, because the accumulation is higher there than at other domes in East Antarctica.
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