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The development of a purified method for diatom shells and its oxygen
isotope analysis, and the establishment of an automated radiolarian analysis technique using Al deep
learning, have successfully brought new developments to paleoceanographic studies in the Southern

Ocean. The validity of precise age contrast between marine sediment cores and Antarctic ice cores
using dust indices was examined, and it was clarified that local biases such as regional nature of
dust variability and contamination of volcaniclastic debris should be fully taken into account in
the Indian sector in the Southern Ocean. We reconstructed surface and sub-surface seawater
temperature variations in the Indian sector of the Southern Ocean over a wide area, and found that
short-term variations are linked to the Southern Annular Mode (SAM), and that marine isotope stages
5e and 9 have significantly higher surface water temperatures than other interglacial stages.
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