U13-03 AAIRBEREEA2021 FAL

Upper ocean temperatures over the last glacial in the low-to-mid
latitude Western Pacific based on a systematic multiproxy approach
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Upper ocean (0-200 m) temperature reflects large-scale ocean circulation and the atmosphere-ocean
heat exchange. It is therefore a useful metric in characterizing paleoclimate, including the roles played by
the East Asian Monsoon and the Indo-Pacific Warm Pool in driving climate change in the low-to-mid
latitude Western Pacific. Biomarker- and calcite-based geochemical proxies are widely used to
reconstruct past ocean temperature, but may yield discrepant estimates due to chemical and ecological
differences of the proxy carriers. Deriving temperature estimates from multiple proxies for the same site
may shed light on proxy systematics and improve the robustness of ocean temperature reconstruction, yet
there are few multiproxy temperature records spanning the upper water column in the aforementioned
region. Therefore, we aim to fill in the gap by using a network of sediment cores from the South China Sea,
Indo-Pacific Warm Pool and Okinawa Trough. We compile and generate for each site paleotemperature
records of the sea surface and thermocline, inferred from proxies based on vastly different proxy carriers,
namely planktic foraminifera-based Mg/Ca and clumped isotopes, haptophyte-based uX 37 and
archaea-based TEX,,. Preliminary results show that the sea surface glacial cooling estimates inferred from
clumped isotopes are stronger than the Mg/Ca-derived estimates, despite both proxies being based on
the same proxy carriers. At several sites, the temporal patterns of planktic foraminifera Mg/Ca records
differ for the mixed layer and thermocline, as the thermocline warms while the surface ocean cools during
the last glacial. Thermocline glacial warming, however, is not replicated by TEXg, which is increasingly
interpreted as shallow subsurface or thermocline temperature signal. Despite consistent
glacial-interglacial patterns, the magnitude of change in TEX,, temperature records differ substantially
across sites, in contrast to that suggested by ux 37 and Mg/Ca of mixed layer-dwelling planktic
foraminifera. We discuss possible causes leading to the abovementioned proxy discrepancies. We
envisage that such a systematic multiproxy approach will refine our understanding of past changes in the
oceans surrounding East Asia as well as proxy interpretation in general.
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