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Fine-grained marine and lacustrine sediments are valuable for paleomagnetic secular variation (PSV) studies, especially
in lakes and bays with high sedimentation rates, which may provide a high-resolution record. However, brackish-water
environments are susceptible to sea-level variations and paleogeographic changes, often making the magnetic properties
of sediments non-uniform. Therefore, to certify the reliability of paleomagnetic records, it is inevitable to investigate the
origin and modification of magnetic minerals due to changes in sediment supply patterns and early diagenetic processes. In
this presentation, we report the results of the study of remanent magnetization and other magnetic properties of Holocene
sediments collected near the mouth of Hii River on the western shore of Lake Shinji in 2019 (HK19 core) and core samples
collected at the same site in 2022 (HK?22 core).

The sediments of the HK19 and HK22 cores were deposited in an inner bay or a brackish lake after the post-glacial
sea-level rise around 10,000 years BP. Magnetic measurements of U-channel samples collected from the HK19 core
(Hayashida et al., 2022) revealed the existence of stable remanent magnetization components in the sediments deposited in
the inner bay environment (24.0-33.0 m depth). The inclination variation at this interval is correlative to the PSV record
of 7.5-9.5 ka reported from Lake Biwa. However, the upper sediments (11.4-23.9 m depth) deposited in the enclosed
brackish-water environment have relatively low remanent magnetization intensities, and a clear record of the PSV was
not obtained. At this interval, not only the remanent magnetization intensity but also the initial magnetic susceptibility
and the anhysteretic susceptibility (ARM susceptibility) decreased, suggesting that due to early diagenesis, the magnetic
minerals have dissolved or altered, affecting the remanent magnetization record. Magnetic hysteresis data such as saturation
magnetization, saturation remanent magnetization, coercive force, and remanence coercive force measured by a vibrating
sample magnetometer show variations consistent with the initial and ARM susceptibilities, suggesting that the diagenesis
has strongly affected the content and particle size of ferromagnetic minerals, especially in brackish-water deposits.

Above 11.4 m depth, the lacustrine or fluvial sediments are suggested to have been deposited near the mouth of the
Hii River after the “Hii River East Rerouting Event” (Seto et al., 2006). Stable remanent magnetization was observed
particularly in the fine-grained part (7.2-11.4 m depth). It is suggested that at this interval, the influence of reductive
diagenesis disappears with the change from a brackish to a freshwater environment, and the amount of magnetic mineral
inflow from the river increases. The ARM susceptibility increases rapidly at a depth of 11.4 m, whereas the value of the initial
magnetic susceptibility increases progressively to a depth of about 9 m. Compared to the initial magnetic susceptibility,
which indicates the total amount of magnetic minerals, the ARM susceptibility is considered to reflect the content of very
fine-grained ferrimagnetic particles. This suggests that the input of suspended sediments including fine-grained magnetite
first increased, followed by a gradual increase in the inflow of coarse-grained clastic material originating from granitic rocks
of the Sanin Belt. Since the environmental changes associated with the ”Hii River East Rerouting Event” are considered to
have occurred in the 1200s A.D. based on radiocarbon calendar year calibration ages around 11.4 m depth, the remanent
magnetization record from the freshwater fine-grained sediments is possibly correlated with the PSV record indicated by
archaeomagnetic methods.
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