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Fig. 1 Hand specimen photographs of pumice clasts recovered from Core S9
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Tab.1 Major and trace element compositions of pumice
clasts in Core S9 from the middle Okinawa Trough
i Fl F2a F2b F3
w(AlL,03)/% 12.37 13.24 13.64 14.34
w(Fe,03")/% 3.02 3.71 4.06 6.4
w(Ca0)/% 1.9 2.35 2.66 3.85
w(Na,0)/% 4.1 4.38 4.49 4.21
w(K,0)/% 5.28 4.92 4.84 3.93
w(MgO)/% 0.5 0.62 0.68 1.43
w(TiO,)/% 0.52 0.63 0.69 0.8
w(P)/(ng/g) 280 410 500 870
w(Sc)/(ng/g) 10.9 11.8 12.7 16.7
w(Co)/(ng/g) 2.5 2.6 3.2 8.8
w(V)/(ng/g) 32 25 34 101
w(Rb)/(ng/g) 81.7 74.5 70.7 57.6
w(Ba)/(ug/g) 416 400 378 321
w(Th)/(ug/g) 7.65 7.01 6.78 5.5
w(U)/(ng/g) 2.14 2 2.05 1.88
w(Nb)/(ng/g) 6.3 6 6.1 5.1
w(Ta)/(ng/g) 0.49 0.43 0.43 0.4
w(Y)/(ng/g) 323 342 323 30.6
w(Pb)/(ng/g) 19.4 17.9 17.2 16.6
w(Sr)/(ng/g) 130 157 171.5 206
w(Zr)/(ug/g) 198 205 192 162
w(Hf)/(ng/g) 5.4 5.8 5.6 4.7
w(La)/(ng/g) 18.8 18.8 18.1 15.9
w(Ce)/(ug/g) 40.1 41.6 40 34.9
w(Pr)/(ng/g) 4.93 5.24 5.02 4.58
w(Nd)/(ng/g) 20.3 21.4 20.4 19.5
w(Sm)/(ng/g) 4.66 4.94 4.98 4.57
w(Eu)/(ng/g) 0.96 1.15 1.13 1.17
w(Gd)/(ng/g) 4.92 5.6 5.25 5.04
w(Tb)/(ug/g) 0.81 0.9 0.86 0.78
w(Dy)/(ng/g) 5.24 5.67 5.52 5.09
w(Ho)/(ng/g) 1.18 1.3 1.24 1.13
w(Er)/(ng/g) 3.72 3.74 3.57 3.48
w(Tm)/(ng/g) 0.54 0.57 0.58 0.52
w(Yb)/(ng/g) 3.83 3.79 3.75 3.38
w(Lu)/(ug/g) 0.58 0.63 0.62 0.52
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Physical properties and geochemical characteristics of pumice
rocks in core sediments from the middle Okinawa Trough and
their indications of magmatism
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Abstract: To further understand the physical properties and geochemical characteristics of pumice rocks in the
Okinawa Trough, we studied the microstructure and geochemical compositions of pumice clasts recovered from the
sediment core S9 from the middle Okinawa Trough. The results indicate that white, grayish—white, and brown
pumice rocks exist in the middle Okinawa Trough, and the grayish—white pumice rocks can be divided into two
subtypes according to their structural characteristics: one with well-developed flow structure and the other with
fumarolic structure. The geochemical compositions of pumice clasts suggest that the white, grayish—white, and
brown pumice rocks were rhyolite and rhyolitic—dacite that were derived from basaltic magma through extensive
fractional crystallization. Plagioclase, amphibole, pyroxene, Fe—Ti oxide, and apatite were crystallized during the
evolution of the basaltic magma. Based on radiocarbon dating data and the geochemical compositions of the pumice
clasts, we conclude that the white, grayish—white, and brown pumice rocks are the products of a felsic volcanic ac-
tivity that erupted approximately 13.1 cal. ka BP. The brown pumice rocks feature relatively higher contents of TiO,,
Al O3, Fe,03, MgO, and CaO, and relatively lower values of REEs and LREEs than those of the white pumice rocks.
According to the physical properties and geochemical compositions, we infer that the structures of the pumice rocks
were likely associated with the viscosity and pressure of the magma. The magma with high viscosity that undergoes
continuous decompression process tends to produce pumice rocks with dense vesicular and well-developed flow
structure, whereas the magma with low viscosity that undergoes episodic decompression process is likely to pro-

duce pumice rocks with large and loose vesicular structures.
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