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A cooling event during the Matuyama-Brunhes magnetic polarity transition
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This study revealed detailed vegetation and climate changes focusing on the Matuyama-Brunhes (M-B) magnetic polarity
transition to examine a link between the geomagnetic field and climate. We carried out pollen analysis for the sedimentary
sequence at depths ranging from 406.20 m to 394.99 m in a core from Osaka Bay. In the early stage of marine oxygen isotor
stage 19, the proportion of warm-temperate evergreen broad-leaved @uxercus(Cyclobalanopsisgradually increased with
sea level rise. After a few hundred yeat®uercus(Cyclobalanopsisturned to decrease and cool-temperate deciduous broad-
leaved taxonFagusbegan to increase which suggested an occurrence of cooling, whereas the sea level was still rising. The
cooling persisted for several kyrs across the sea-level highstand 19.3, and was followed by a rapid warming. A thermal maximun
occurred 6 kyr after the sea-level highstand. After the thermal maxin@uercus(Cyclobalanopsis gradually decreased.
However, the temperature estimated from vegetation for the late stage was warmer than that for the early stage, while the se
level in the late stage was 20 m lower than that in the early stage. In comparison with the detailed relative paleointensity recor
during the M-B transition, the cooling coincided temporally with the time of low geomagnetic field intensity with about 20 % of
its normal value. For the period of cooling, the global relative paleointenisty data of Sint-800 also shows lowest values of 10-2C
%. A cosmic ray flux increase by about 70 % is estimated for such low geomagnetic field. The cooling is reasonably ascribed t
an increase of albedo due to an increase of cloud cover by the Svensmark effect. During the warmer late stage, the geomagne
field intensity fully recovered and kept strong. At the same time, the climate shifted to be wetter, and there is a correlation
between the paleointensity and precipitation. These results show the vegetation changes correlate with the geomagnetic intens
variations throughout the M-B transition, and may suggest a link of climate with the geomagnetic field.
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