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Fig. 1 Regional geological map of the research area
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Fig. 2 Distribution of hydrothermal deposits within the PACMANUS hydrothermal vent field and sampling locations of the
present study
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Fig. 3 Image of the Si-Fe-Mn oxide
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Fig. 4 Characteristics of the Si-Fe-Mn oxide under optic microscope(A)and its secondary electron image(B)
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Tab.1 Electron microprobe compositions of the Si-Mn layer and Si-Fe layer in the Si-Fe-Mn oxide
(%)
Si-Mn Si-Fe
1 3 4 5 6
Si0, 72.16 70.23 40.53 37.44 53.68 23.45
Fe,0; 0.56 0.59 335 36.48 26.72 40.78
MnO, 11.2 14.43 0.18 0.03 - 0.01
P,05 0.06 0.1 1.23 0.72 0.5 5.81
K,0 0.18 0.22 0.55 0.41 0.42 0.4
CaO 0.1 0.14 0.44 0.55 0.62 1.04
Na,O 0.57 0.38 5.12 4.74 0.95 2.84
MgO 0.63 0.69 1.1 0.9 0.99 2.74
CoO 0.08 0.05 0.38 0.2 0.16 0.31
NiO - — 0.02 0.07 — 0.03
CuO 0.09 — 0.04 0.02 — —
TiO, 0.11 0.2 — — — —
Cr,03 - - 0.05 0.07 0.09 0.02
SO; 0.04 0.24 0.11 0.07 0.01 0.22
Cl 0.46 0.57 2.48 2.6 0.76 2.44
86.24 87.84 85.73 84.3 84.9 80.09
Do ; 4B
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Fig. 6 Images of the black and yellow particles under scanning electron microscope and its EDS spectrum
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(A) Image of the black particle under scanning electron microscope; (B) EDS spectrum of the black particle; (C) Image of the
yellow particle under scanning electron microscope; (D) EDS spectrum of the yellow particle
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Fig. 7 Images of the hollow siliceous pipes under scanning electron microscope and its EDS spectrum
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Abstract: With optic microscope, electronic probe and scanning electron microscope analytical methods, the mi-
crostructure of the Si-Fe-Mn oxide, which had been collected by trawl during the expedition of “KX08-973” on the
PACMANUS hydrothermal field, Eastern Manus Basin, in 2008 was analyzed. The Si-Fe-Mn oxide exhibited
cryptocrystalline texture under optic microscope; and fossilized diatoms were found under scanning electron mi-
croscope. The electronic probe results revealed that the distributions of Fe and Mn were zoned and manifested the
characteristics of Si-Mn layer enveloped by Si-Fe layer, reflecting a multi-staged formation of the Si-Fe-Mn oxide.
The Si-Fe-Mn oxide was a result of direct precipitation of low temperature hydrothermal fluid, which rich in Si, Fe
and Mn. This study will facilitate further research of Si-Fe-Mn oxide in this hydrothermal field, such as the com-
bining of Si with Mn and Fe in the Si-Mn layer and Si-Fe layer and the role of the microbes during the forming of
the Si-Fe-Mn oxide.
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