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The effect of lithological changes on paleointensity estimates based on the piston
cores from Shatsky Rise
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Sediments provide continuous paleomagnetic intensity information, making them an excellent target for reconstructing
variations in the geodynamo. On the other hand, it is known that the efficiency of natural remanent magnetization acquisition
depends on lithology. There are virtually no sediments with constant lithology for tens of millions of years. Thus, it is
important to examine whether it is possible to quantitatively estimate the effects of lithological changes and diagenesis on
the acquisition of natural remanent magnetization. In this presentation, we discuss the results of paleointensity and rock
magnetic measurements of four piston cores obtained from different water depths on the southern slope of Shatsky Rise. The
core obtained from the shallowest water depth (PCO1) consists of carbonate ooze, while the deepest core (PC03) consists
of pelagic clay with diatoms. The other cores (PC02 and PC04) show variations in carbonate content, possibly reflecting
changes in productivity and CCD. All cores show positive polarity. The relatively homogeneous pelagic clay core (PC03)
showed variations comparable to the standard paleointensity curve. In contrast, the other cores showed variations of about
5-7 times in the paleointensity proxy at intervals of about 1 m. In layers where the paleomagnetic intensity proxy is relatively
high, both the anhysteretic remanent magnetization (ARM) and the isothermal remanent magnetization (IRM) are low. In
addition, the ARM/IRM ratios and S ratios also tend to decrease. However, even in PC03, where relatively good data was
obtained, the overall range of variation in the ARM/IRM ratio and S ratio is similar to that of the other cores. The main
difference between the data from PCO03 and other cores is that PCO3 shows a nearly single linear correlation between the S
ratio and IRM intensity or ARM/IRM ratio. In contrast, in other cores, the S ratio deviates from the trend and decreases
in layers where the paleomagnetic intensity proxy is relatively high. So, the large changes in the paleomagnetic intensity
proxy were caused by a temporary process, which is different from the process that determines the overall range of variation
in rock magnetic parameters. From the fragmentary paleointensity changes, the layers where the paleointensity proxy is
relatively high generally correspond to glacial periods, and they contain a higher amount of carbonate. The fact that ARM
decreases more rapidly than IRM and that the S ratio decreases can be explained by the dissolution of fine-grained magnetite
due to diagenesis in these layers. The presentation will also discuss the variation in paleointensity proxies due to lithological
changes.
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