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Grain-size characteristics of the surface clastic sediments on the southern margin of the Yap Trench and
their provenance implications
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Abstract: The grain size characteristics of the surface detrital sediments near the southern margin of Yap trench and their implications for
sediment provenance were studied. Results show that the sediments are dominated by silt and clay in the region. Using the method of grain size
component separation, four components, M1, M2, M3 and M4, were separated from fine to coarse. Among them, M1 and M2 are wind dust,
which are distributed throughout the study area. M3 and M4 are pyroclast and siliceous bioclast mainly distributed near the Yapu Trench and
West Caroline Trough. The detrital particles are rather coarse in the Yap Trench and the West Caroline Trough, whereas the kurtosis figure is
small and the sorting is poor, indicating a complex sediment source; the sediments in the West Caroline basin are relatively fine, with low
kurtosis and poor sorting, showing a relatively complex material source; whereas the sediments on the West Caroline ridge are the finest with
high kurtosis and good sorting, suggesting a rather simple sediment source. From the ridge, basin to the trough and trench, the clastic sediments
gradually become coarser, and poorly sorted, with the provenance gradually becoming more complex. It suggests that the distribution of mineral
composition of sediments are closely related to the tectonic environment.
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Fig.1 Study area and its geological background!

Yellow arrows represent the bottom currents and undercurrents, Green arrows represent the Antarctic Intermediate Water, Red arrows represent

the surface and sub-surface currents; AAIW: Antarctic Intermediate Water, KC: Kuroshio Current, LCPW: Lower Circumpolar Water,

LUC: Luzon Undercurrent, MC: Mindanao Current, MUC: Mindanao Undercurrent, NEC: North Equatorial Current,

NECC: North Equatorial Counter Current, NEUC: North Equatorial Undercurrent, NGCC: New Guinea Coastal Current,

NGCUC: New Guinea Coastal Undercurrent, NPDW: North Pacific Deep Water, EAWM: East Asian

Winter Monsoon, EASM: East Asian Summer Monsoon.
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Fig.8 Map of percentage contents of fine and coarse components of mineral debris

Class A and B indicates that the percentage content of fine-grained component is greater and less than 50%, respectively.
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