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Mechanism for glacial inception from gas measurements of the Dome Fuji ice core,
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We precisely measured eight gas species in the Dome Fuji ice core, and

obtained a record of 02/N2 ratio that can be matched with local summer insolation between 160,000
and 270,000 years ago. We utilized a probabilistic model with various age constraints (including
synchronization of 02/N2 record with local summer insolation curve) to establish a new chronology of
the Dome Fuji core and its uncertainty (x 2000 years) over the last 270,000 years. We found
near-synchroneity in 65N summer insolation, Antarctic warming and atmospheric CH4 concentration for
maxima and minima on orbital time scales. On the other hand, atmospheric CO2 concentration changed
synchronously with Antarctic temperature for the deglacial warmings, while it lagged temperature for
the initial major coolings after the interglacial periods, suggesting a minor role of CO2 for those
particular coolings. The methods and data produced here will be useful for future collaborations
with numerical climate and ice-sheet models.
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