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Recent surveys in inner-shelf basin environment around the Antarctic continental margin, report
thick Holocene sediment sections. The 40 m of oozes recovered from the Palmer Deep west of the
Antarctic Peninsula during ODP Leg 178 at Site 1098 (Barker et al., 1999), contain a high-resolution
millennial- and century-scale record of variability in primary production and sea-ice extent (Barker
et al., 2001). The periodicity observed in the Antarctic Peninsula Holocene records correlate with
marine and continental records from other Antarctic areas, which suggest a common driving
mechanism for these changes. For example, similar fluctuations, with periodicity of 200-250 years,
from the Bransfield Strait, have been considered to result from Holocene neoglacial events (Barcena
et al., 1998; Barcena et al., 2002) and suggested to Leventer et al. (1996) that solar variability may
have a role in driving changes in Holocene climate.

More recently, the Adelie Drift was discovered in February 2001 during a RVIB Nathaniel Palmer
cruise (Leventer et al., 2001). The Adelie Drift is located in the inner-shelf basin at the mouth of the
Astroblade Glacier. The drift consists of +200 m of inferred Holocene sediment overlaying a glacial
diamict (Leventer et al., 2001). The upper 30 meters of the section was piston and kasten-cored in
2001 (Leventer et al., 2001). In March 2003 the joint French-Australian Marion Dufresne CADO
cruise collected 40 m and 60-m sediment cores. AMS C-14 dating has established that the
uppermost 50 m of the drift extend back only £3000 years, which suggests this site contains a high
to ultra-high resolution record of varying primary productivity and of fluctuations in the sea-ice
cover extent. Both sea-ice extent and primary productivity are environmental variables strongly
related to changes in oceanographic conditions as a function of climate. (Dunbar, personal
communication).

Sub-theme Ib.- Pole-to-pole correlations of climate variability at decadal to
millennial scales.
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Laminated muds recovered from inner-shelf basins around Antarctica (i.e., Palmer Deep, Bransfield
Strait, Prydz Bay, Wilkes Land) offer invaluable information about cyclic changes of climate, sea
ice coverage extension during glacial and interglacial cycles, surface productivity, and their
relationship with water masses. Climate variability at millennial to decadal scales is reflected in the
northern hemisphere as Dansgaard-Oeschger ciclicity related to the global thermohaline circulation,
in which Antarctica plays a critical role. The Mediterranean also contains sedimentary sequences
deposited at high sedimentation rates that are ideal for high-resolution (decadal to millennial scale)
climate variability studies. Additionally, semi-enclosed basins, such as is the Mediterranean, are
very sensitive to global change, and thus correlations between the Antarctic, Arctic and
Mediterranean records can provide with the global vs. local record of climate variability. For
example, it has been possible to date in the Mediterranean the most significative events(i.e.,
“Heinrich”, “Bolling-Allerod” “Younger Dryas”)since the Last Glacial Maximum, but there is need
for correlations between the Mediterranean and the Southern Ocean records.

Sub-theme II.- Develop glacimarine sedimentary models that allow to discriminate the factors
(i.e., glacial processes, marine currents, biogenic productivity,

climate changes, tectonics, etc.) that force and drive marine sedimentary

packages.
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Previous large-scale programs for understanding Cenozoic Antarctic glacial history (i.e.SCAR-
ANTOSTRAT - Antarctic Offshore Stratigraphy project) focussed principally on developing a
stratigraphic framework for the Antarctic margin through seismic stratigraphy and ground truth
through offshore drilling and coring. At present most accomplishments from past and recent drilling
(i.e., DSDP Leg XVIII, ODP Legs 113, 119, 178, 188, and Cape Roberts) have been regional in
their character. Understanding climate evolution calls for a clear understanding of a continent-wide
view of past records of Antarctic climate change recorded in glacimarine sedimentary sequences. In
order to interpret the sedimentary record in terms of ice sheet history, there is a pressing need to
discriminate the factors (i.e., glacial processes, marine currents, biogenic productivity, climate
changes, tectonics, etc.) that force and drive the stacking of sedimentary packages. There is the need
to discriminate, for example, between downslope processes directly related to glacial advances and
retreats, and bottom-contour current processes, related to marine currents). We aim to construct
models that account for changes in the glacial regime (i.e., glacial processes under a temperate
regime vs. glacial processes under a polythermal rand polar regime). For example, what glacial
processes where active during the mid-Miocene cooling, the Pliocene and Quaternary warm spots,
and since the Last Glacial Maximum?
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