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Fig.1 Seep carbonate samples from an active gas vent in Green Canyon Block 238 in the offshore Louisiana Guif of Mexico
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Fig.2 SEM images observed on the side-a of the seep carbonate
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Fig.3 SEM photomicrograph of side-b observed in an

area marked as a white square shown in Fig. 1 b
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Fig.4 Transmitted light microscope image of a thin

section cut along A—B in Fig. 1
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Table 1 Chemical composition of the microcrystalline

calcite and the cement that coats it from electron
probe analysis (wt%)

LE Ca) Mg FeO  CO, @it

1 WE 44.80  1.33 - 50.38  9.51
2 W& 48.36 1.4 0.34 48.38 98.51
3 & 48.41 147  0.55 46.2  96.64
4 % 5039 1.23  0.23 4.3 96.15
iy 47.99  1.37  0.37 41.32 96.95
5 Begy 39.06 111 - 50.2  90.36
6 B4y 43.66 130 0.57 53.62 99.16
7 K 4675  1.36  0.34  47.18  95.63
L35 43.16 1.26 0.46 50.33 95.05
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Fig.5 SEM images from the interior of the carbonate
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Fig. 6 SEM images of the pyrite framboids of seep carbonate
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Fig.7 Back-scattered electron images of pyrite framboids
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Microstructure and Fossilized Bacteria in Seep Carbonates from An Active
Gas Vent in Green Canyon Block 238 of Gulf of Mexico
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Abstract Seep carbonate were collected in an area actively seeping methane in the Green Canyon Block 338 of Gulf
of Mexico, which is composed of microcrystalline calcite, cement and pyrite framboid. The cement is composed of
speroidal, oval, and rod-shaped particles ~0.1 to 0.5 pm in diameter that filled the pores between the calcite crys-
tals. The underside of the carbonate crusts occurs a micro-layer consisted of ball-, worm-, rod-shaped calcite parti-
cles. The larger ball ( ~5um) in the micro-layer has a distinct cores surrounded by an outer shell which both consists
of smaller calcite particles. Pyrite framboids are also arranged in an inner core surrounded by an outer layer. These
layered -structure characteristics of the carbonate balls and the pyrite framboids are similar with living colonies of meth-
ane oxidizing archea (MOA) and sulfate reducing bacteria (SRB). The speroidal, oval, and rod-shaped particles
and layered-structure in the carbonate crusts suggest that these could be fossilized MOA and SRB bacteria.

Key words seep carbonate, microstructure, methane oxidizing archaea, sulphate reducing bacteria, Gulf of Mexico



