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Multi-millennial-scale climatic variations in Antarctica for the last eight glacial periods

Kenji Kawamura', Dome Fuji Ice Core Project Members
'National Institute of Polar Research

Climatic variability on millennial timescales including abrupt changes and associated inter-hemispheric seesaw in the last
glacial period have been well documented in a variety of paleoclimatic records. However, the frequency and magnitude of such
events in the older glacial periods are still poorly constrained. We present here a 720,000-yr-long ice-core isotopic record
measured along the second Dome Fuji ice core, East Antarctica. Stacking this record with other Antarctic isotopic records
(Dome C, Vostok, EDML, Byrd, Talos Dome) allows us clear identification of millennial-scale Antarctic warming events,
which are found to have persisted over the last eight glacial cycles. Dust measurement for Marine Isotope Stage 16 in the
Dome Fuji core (oldest glacial period in this core) shows that the millennial-scale variations of dust flux are negatively
correlated with Dome Fuji temperature for all identified warming events, suggesting reduced aridity in the dust source region,
presumably Patagonia, during those times. This indicates that the identified events are at least hemispheric in extent. After
applying a bandpass filter (4,000 - 17,000 yr periodicities) through the stacked isotope record in order to account for loss of
resolution in the old (deep) part of the core, we identified large Antarctic warming events with a constant criteria. We find a
positive relationship between repetition period of multi-millennial-scale events and Antarctic temperature, with an exception in
glacial maxima where the repetition period is on the order of 10* years. Together with accurate Dome Fuji chronology over the
last three glacial cycles, the data suggests a role of climatic precession, presumably through northern hemisphere summer
insolation affecting ice sheet mass, in making multi-millennial-scale events infrequent in the times of high precessional forcing
in early parts of glacial periods and of low precessional forcing in glacial maxima. We also find a positive relationship between
the warming magnitude and temperature. Very large multi-millennial-scale events are identified at glacial terminations,
suggesting that the terminations involve rapid and large transition that is overlaying on orbital-scale variations.
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