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PSV and RPI over the past 35 kyrs using marine sediment cores with turbidite layers: An
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Paleomagnetic secular variation (PSV) has been studied widely using marine and lake sediments and archaeological
samples. Ali et al. (1999) obtained PSV records for the past 10 kyrs from Lake Biwa sediments, and the PSV record has
been used as the master curve for Holocene in Japan. However, their records have some problems including the accuracy
of the age axis and consistency with previous studies. With the subsequent progresses of paleomagnetism, it is now
possible to estimate relative paleomagnetic intensity (RPI)variations from sediments. However, few RPI record for the
past tens of thousands of years was reported so far from sediments around Japan.

Marine sediments have the potential of providing continuous PSV records and radiocarbon ages using foraminifera.
For PSV studies using marine sediments, it is desirable that sediments are gently deposited and not disturbed by
sediment inflow from land sources or submarine landslides after deposition. Studies for PSVs over the past tens of
thousands of years need sediments with high enough sedimentation rates in continental slopes, in which turbidites are
often intercalated. Recently, with the development of turbidite research, it has become possible to identify turbidites
with greater accuracy than before mainly based on CT values, magnetic susceptibility, and chemical compositions using
an XRF core scanner. The purpose of this study is to obtain PSV and RPI for the past several tens of thousands of years
from marine sediments around Japan with intercalation of turbidites and tephras, by identifying and excluding these
events layers.

In this study, piston core KH-17-2 PC04 (core length 701 cm, 0-35 ka) taken by the Hakuho-maru KH-17-2 cruise off
Kumano in the Nankai Trough was used. The site is on a small knoll in a closed basin at a water depth of 2,255 m. This
basin is not directly connected to submarine canyons, so it does not receive sediments from land originating from
floodings or other events, and the basin topography makes it unlikely that incoming sediments go out again (Ashi et al.,
2014). Okutsu (2019, Ph.D thesis) dated and identified turbidites of core KH-17-2 PC04. The uppermost part of the
core was complemented by multi-core KH-17-2 MCO08 (core length 34 cm) collected at the same site. Descrete samples
of 7cc each (293 for KH-17-2 PC04, 14 for KH-17-2 MCO08) were continuously collected. Natural remanent
magnetization (NRM), anhysteretic remanent magnetization (ARM), and isothermal remanent magnetization (IRM)
measurements were performed on these samples.

Stepwise alternating-field demagnetization of NRM indicates that the samples preserve primary magnetization
throughout the core. The PSV record obtained is generally agrees with to those of previous studies (Ali et al., 1999;
Ohno et al., 1993).

NRM intensity was normalized with ARM intensity to estimate RPI. The relatively small variability of kKARM/SIRM
and S-ratio and lack of correlation with the normalized intensity suggest that changes in the sedimentary environment
are small and that fluctuations of magnetic properties do not influence significantly to the RPI estimations. The S-ratios
of 0.9 and higher with small fluctuations suggest that the magnetic minerals responsible for the magnetization are
mainly magnetite and that magnetite dissolution by reductive diagenesis did not occur. Our RPI record show an
increasing trend since about 30 ka, which is similar to GLOPIS-75 (Laj et al., 2014). To investigate further the magnetic
properties, we plan first-order-reversal-curve (FORC) measurements and transmission electron microscope (TEM)
observations.
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