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Mineralogy of authigenic tube pyrite from the Southwest Taiwan Basin of South
China Sea and its tracing significance for gas hydrates
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Abstract

A lots of authigenic tube pyrites were collected from sediments in core GC10 from Southwest Taiwan Basin,
South China Sea, which constitute a major product of anoxic sulfate reduction in marine sediments. Observation
under SEM and HRTEM shows that the tube pyrite consists of pyrite framboids with varied layers: The inner

layer consists of single large-sized pyrite framboids, with a diameter of about 40 pm. The medium layer is
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packed with pyritohedron consisting of a framboidal core with an outer crust. And the outer layer is pyrite with
some other minerals. HRTEM observation shows that the framboidal pyrite has plane defects. The SAED pat-
tern reveals that the marcasite layers occur parallel to (001) layers of the pyrite. That means the single (101)
layers of marcasite that disrupt the regular sequence of (002) layers in pyrite. The pyrite and marcasite in the
framboidal pyrites are polymorph. The crystal stucture have a strict orientation relationship: the layer (101) and
[010] direction of the marscaite parallel the layer (001) and [100] direction of pyrite. This is the least misfit
plane between pyrite and marcasite. The framboids of microcrystals are spherical in the inner layer and irregular
crystals in the outer layer, showing cubic, truncated cubic, pyritohedral and spherical pyrite microcrystals. All
this means that the pyrite framboids were formed under anoxic to locally oxidizing conditions. The changes of
the condition results from anaerobic oxidation of methane (AOM) performed by consortia of methanotrophic ar-
chaea and sulfate reducing bacteria.
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Fig. 1 Authigenic pyrites from the offshore area of Southwest Taiwan Basin South China Sea

a. Pyrite rods b. Longitudinal section of the pyrites
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Fig. 2 Cross section of tube pyrite in sediments of GC10 core from the offshore area of Southwest

Taiwan Basin South China Sea

a. Three-layer structures in the tube pyrite b. Inner layer c¢. Middle layer d. Outer layer

Sample number GC10-28b Depth 7.4~7.5 m below seafloor
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Fig. 3 Morphology of framboidal pyrite in sediments of GC10 core from the offshore area of
Southwest Taiwan Basin South China Sea
a b. Reflected-light photomicrographs showing pentagonal form in the observed direction ¢ d. SEM images showing pyrite framboids aggregates
as pyritohedron e. SEM image with high magnification showing framboidal pyrite with outer crust layer and the two EDS on the photo showing
FeS, f. HRTEM image showing a pyrite spherule containing marcasite lamellar domains. Sample number a. GC10-25b depth 6.8 ~6.9 mbsf
b. GC10-26b depth 7.0~7.1 mbsf c. GC10-28b depth 7.4~7.5 mbsf d e and . GC10-19b depth 5.5~5.6 mbsf
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Fig. 4 Microphotos of framboidal pyrite in the tupe pyrite in sediments of GC10 core from the offshore
area of Southwest Taiwan Basin South China Sea
a. Framboidal pyrite with truncated cube microcrystals and submicrocrystals b. Ordered framboidal pyrite c. Framboidal

pyrite with secondary overgrowth layers d. Framboid with disordered microcrystals and submicrocrystals

Sample number a ¢ d. GC10-19b depth 5.5~5.6 mbsf b. GC10-27b depth 7.2~7.3 mbsf
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