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Fig. 2 SEM images of vesicles and their infillings of pum-
ice after pretreatment.
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Fig. 3 XRD analysis results of pumice samples after pretreatment
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Tab.1 Mass ratios (ng/g) of trace elements of pumice samples after pretreatment
T6-B T6-C T6-D (22)
m(Cs) 3.51 3.62 3.75 0.021
m(RDb) 91.1 93.1 101 0.6
m(Pb) 13.4 10.3 8.21 0.15
m(Ba) 321 324 329 6.6
m(Th) 10.6 10.9 10.7 0.0795
m(U) 2.44 2.59 2.58 0.0203
m(La) 21.2 22.4 19.4 0.648
m(Ce) 43.6 459 445 1.675
m(Pr) 4.91 5.20 4.86 0.254
m(Nd) 18.7 19.3 18.2 1.25
m(Ta) 0.798 0.798 0.822 0.037
m(Nb) 11.2 11.1 11.7 0.658
m(Zr) 159 155 178 10.5
m(Hf) 4.39 4.49 4.48 0.283
m(Sr) 56.1 56.8 49.2 19.9
m(Sm) 4.13 4.33 4.03 0.406
m(Li) 22.1 20.1 21.8 1.6
m(Gd) 4.16 4.29 4.08 0.544
m(Tb) 0.828 0.856 0.864 0.099
m(Eu) 0.661 0.702 0.614 0.154
m(Dy) 4.88 5.11 5.13 0.674
m(Ho) 1.20 1.27 1.22 0.149
m(Er) 3.57 3.67 3.77 0.438
m(Lu) 0.644 0.685 0.662 0.0675
m(Tm) 0.635 0.673 0.660 0.068
m(Yb) 4.18 4.33 4.21 0.441
m(Ga) 18.0 17.8 18.1 4
m(Y) 34.8 34.4 34.8 43
m(Cd) 0.196 0.206 0.202 0.04
m(V) 11.90 10.7 7.95 82
m(Zn) 46.1 46.9 44.5 55
m(Cu) 6.98 5.90 4.30 30
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Fig. 4 Spider diagram of trace elements of pumice samples after pretreatment
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Abstract: This study was conducted to analyze the influences of sediment infillings in submarine pumice’s vesicles
on whole-rock trace element compositions of pumice and to identify an effective pretreatment method for subma-
rine pumice. The pumice obtained from the middle Okinawa Trough was pretreated after breaking it into fragments
of sizes >5 c¢cm, 1~2 cm, and <5 mm. Scanning electron microscope (SEM) and X-ray diffraction (XRD) analyses
were conducted to observe and compare the cleaning results. Experimental results showed that direct cleaning by
large pumice fragments or cleaning after the pumice was broken into centimeter-scale fragments failed to remove
completely the fine-grained sediments filled in the vesicles of the pumice. However, cleaning after the pumice was
crushed into millimeter-scale fragments could effectively clean up the vesicles of the pumice. This study summa-
rized an effective pretreatment method for submarine pumice as follows: (1) clean the pumice fragments (<5 mm)
using distilled water in an ultrasonic bath and change the water every 15 min until the water after cleaning the samples
becomes clear enough, (2) place the fragments in anhydrous ethanol and dilute hydrochloric acid solution (0.5 mol/L)
to remove organic matter and secondary carbonate and Fe oxides, respectively, and (3) place the pumice fragments
in ultrapure water at 40°C for about 7 days, with water being changed every day until the removal of chloridion.
The results of SEM and XRD analyses showed that the mineral composition of the fillings in the submarine pum-
ice’s vesicles includes plagioclase and quartz. Small amount of vesicle fillings has mild effects on the whole-rock
trace element distribution pattern of pumice. However, the fillings could increase the contents of Pb and Sr and,

thus, might disturb the whole-rock Pb and Sr isotopic compositions of pumice.
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