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Erosion Behaviors of Deep-Sea Surface Sediment in the Kyushu-Palau Ridge,
Philippine Sea
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Abstract To investigate the erosion behaviors of deep-sea surface sediment on the Kyushu-Palau Ridge
(KPR), Philippine Sea, the sediment core was collected using a multi-corer. An in-situ erosion experiment was
carried out using a Gust Erosion Microcosm System, which measured the erosion threshold. The surface
sediment on the KPR comprises biogenic calcareous sandy silt with a median grain size (dso) of 31.2 pm. After
the erosion experiment, dso increased by 37% (dso = 42.8 pm) due to lag deposits of sand sediments. The
dominant sediment resuspended was the non-cohesive sortable silt. The erosion threshold was estimated to be
approximately 0.08 Pa which was in good agreement with the Shields curve. Outcomes of this study can be
used to reveal the erosion process of biogenic deep-sea sediments, and to reconstruct the hydrodynamic
conditions in the paleo-ocean environments.
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Figure 1. Map of the Philippine Sea showing the sediment multi-core sampling site (MC1) in the Kyushu-Palau
Ridge (KPR). Yellow circle indicates the box-core sampling site (BC070301) (Khim et al., 2010). The
black line on the right panel is 4,500 m isobath
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Figure 2. (a) Photograph of GEMS installed at the R/V ISABU laboratory, and (b) schematic diagram explaining
the operation (modified after Ha et al. (2021))
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Table 1. Composition and textural parameters of surface sediments

Composition (%) Textural parameters (um)
Silt .
Sand Coarse | Medium Fine Clay dso Mean Sorting |Skewness| Mode
Before erosion 23.1 43.5 11.3 16.8 5.5 31.2 232 37 -0.3 48.7
After erosion 39.4 28.6 10.1 16.8 5.1 42.8 32.7 5.0 -0.2 71.5
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Figure 3. (a) Sediment size distributions before and after the erosion experiments and (b) size-specific mobility.
Sizes with mobilities > 1 (green bars) and < 1 (cyan bars) represent resuspended and remained sediments,
respectively
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Figure 5. Photographs of core surfaces (a) before and (b) after erosion experiment
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