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Fig. 1 Geographic frame of the Okinawa Trough and sampling positions
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Tab.1 Whole-rock compositions of pumice from the Okinawa Trough

HD4-W HD4-W' HD4-B HDA4-B’ HDI13-W HDI13-W’ HDI13-B HDI13-B’
SiO, 74.68 74.56 74.87 74.68 74.98 74.82 73.59 73.43
TiO, 0.178 0.17 0.176 0.17 0.168 0.17 0.173 0.17
Al,O4 12.7 12.40 12.76 12.50 12.75 12.66 12.97 12.38
TFe* 1.68 1.61 1.69 1.63 1.52 1.65 1.49 1.57
MnO 0.059 0.06 0.06 0.06 0.059 0.06 0.057 0.06
MgO 0.18 0.19 0.19 0.20 0.26 0.20 0.24 0.18
CaO 1.39 1.34 1.4 1.36 1.4 1.41 1.4 1.37
Na,O 4.1 4.37 4.27 4.43 3.86 4.41 3.98 4.38
K,0 2.76 2.58 2.63 2.51 2.6 2.58 2.54 2.47
P,Os 0.027 0.02 0.23 0.02 0.023 0.02 0.021 0.02
La 16.6 19.4 17.6 19.2 20.4 19.0 20.3 18.9
Ce 33.64 38.6 36.38 38.0 36.63 37.8 36.84 37.4
Pr 3.86 4.34 4.27 4.33 4.00 4.26 4.12 4.20
Nd 14.07 15.9 15.05 15.9 16.38 15.9 16.41 15.8
Sm 2.95 3.36 3.28 3.28 2.97 3.33 2.95 3.30
Eu 0.63 0.57 0.66 0.61 0.64 0.60 0.66 0.58
Gd 3.21 3.36 3.34 3.39 2.96 3.31 3.23 3.37
Tb 0.50 0.58 0.58 0.62 0.52 0.60 0.50 0.58
Dy 3.45 3.52 3.78 3.55 3.64 3.61 3.62 3.49
Ho 0.77 0.83 0.83 0.84 0.78 0.84 0.75 0.83
Er 2.40 2.50 2.51 2.49 2.32 2.50 2.37 2.51
Tm 0.40 0.44 0.44 0.45 0.46 0.44 0.44 0.45
Yb 3.02 3.02 2.99 3.04 2.93 3.05 2.98 3.06
Lu 0.49 0.50 0.52 0.49 0.44 0.49 0.45 0.50
Cr 1.77 2.30 2.21 2.09 22.82 12.2 15.19 18.6
Co 0.81 0.85 0.88 0.90 1.34 0.82 1.30 0.81
Ni 0.68 1.17 1.22 1.19 2.84 1.52 3.03 0.57
Rb 52.90 58.90 58.34 58.50 70.46 57.90 71.28 57.20
Sr 69.49 77.0 77.74 77.1 99.26 80.5 98.50 77.9
Y 20.02 23.5 21.58 232 25.58 23.0 25.39 22.8
Zr 122.3 164.0 132.2 162 171.3 160.0 171.2 158.0
Nb 7.45 6.20 7.76 6.16 9.20 6.06 8.89 6.12
Ba 348.8 408.0 379.7 399 438.3 401.0 4443 397.0
Hf 3.92 4.52 4.46 4.57 3.89 4.62 3.83 4.56
Ta 1.22 0.46 1.01 0.48 0.51 0.48 0.46 0.48
Th 6.23 6.54 7.01 6.58 4.85 6.55 5.05 6.48
Mo 1.27 1.14 1.29 1.20 1.80 1.16 1.60 1.10
Cs 1.81 2.08 2.09 2.08 2.21 2.05 2.27 2.02
Pb 7.39 8.79 7.82 8.93 6.19 8.65 6.51 8.54
U 1.53 4.65 1.67 1.68 1.08 1.71 1.09 1.71
' ; TFe* ; , x107°

L, ) ) , )

, ; 2, , - ,
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Tab. 2 Mineral assemblages of pumice from the Okinawa

Trough
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Fig. 3 Pearlitic structure in titanium magnetite of black pumice from the Okinawa Trough (under POM)
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Fig. 4 Images of the matrix (volcanic glass) of pumice at site HD4 from the Okinawa Trough
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Petrological characteristics of black and white pumice from
the Okinawa Trough: Implications for magmatic evolution

LIAO Ren-giang" 2, HUANG Peng’, HU Ning-jing®, LI An-chun’
(1. Key Laboratory of Marine Geology and Environment, Institute of Oceanology, Chinese Academy of Sciences,
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Institute of Oceanography, State Oceanic Administration, Qingdao 266061, China)
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Abstract: Pumice is the most widely distributed volcanic rock in the Okinawa Trough and includes black and white
pumice. To better understand the black and white rock characteristics and genesis of this pumice, we employed arti-
ficial sand and element geochemistry analysis techniques to investigate the two types of pumice elements and min-
eral composition characteristics. Specifically, we used artificial panning and element geochemical data to determine
the characteristics and genesis of the black and white pumice. The element compositions of these two pumice
species are nearly uniform and belong to the rhyolite category. On the basis of the chondrite-normalized rare earth
element (REE) abundances, we observed light REE enrichment in all samples with negative abnormal Eu. All
samples were rich in incompatible elements. The physical features of the pumice led to their color differences. The
petrology of the pumices displayed only minor variances, such as (1) white pumice contained two species of zircon
and pyroxene and black pumice only zircon and pyroxene; (2) bead-shaped structures were only distributed in the
black pumice wherein titanium magnetite and ilmenite surrounded by glass were distributed. Based on the above
petrological characteristics of the pumice, we could depict the evolution process of the plumbing system. The
magma plumbing systems producing the white and black pumice share the same mantle source that generated
parental basaltic magma. Primary and deeper magma chambers that formed the white pumice developed while the
parental magma was plumbed into the crust. The shallow magma chamber that produced the black pumice was
connected to a branch of the magma conduit of a deeper chamber. During the evolution of these two plumbing
systems, magma was repeatedly added to the chambers. In addition, the redox feature of the magma gradually

transformed from oxidative to reductive during the evolutionary process.
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