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Organic geochemical investigation of cold-seep carbonates
accompanied with chemosynthetic community

Shigenori OGIHARA"

U Department of Earth and Planetary Science, Graduate School of Science,
The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033, Japan

Methane-derived carbonated rocks in Lower Pleistocene Koshiba Formation, Kazusa Group
crop out in Sakae-ku, Yokohama City, are among the first described examples of carbonate
rocks produced at fossil cold-seeps in Japan. The methane-related origin of these carbonates
have been inferred from the occurrence of chemosymbiotic fossil community such as Lucinoma,
Conchocele, Acharax and from the depletion of carbonate in *C.

The present work is focused on the distribution andd “C values of biomarkers for Archaea
associated with anaerobic methane oxidation. This carbonate rock contained ®C depleted PME
(pentamethyleicosane), but was lacking in crocetane. Acyclic and cyclic Ci-isoprenoid (biphy-
tanes) released upon the cleavage of ether bonds in polar compounds from the carbonate were
not depleted in ®C. Carbon isotope variability among Archaeal biomarkers in this cold-seep car-
bonate suggests that Archaeal species were multiple and that only some were related to anaero-
bic methane oxidation.

Key words: anaerobic methane oxidation, biomarker, chemosynthetic community, cold-seep
carbonate, pentamethyleicosane
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Figlll Exposure sketch showing the sampling
point from the carbonate rock of the Pleis-
tocene Koshiba Formation, Yokohama City.
(modified after Tate and Majima, 1998)
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Photomicrographs of thin-section (a) Carbonate cemented fo-

raminifera in transmitted light. Pyrite (opaque mineral preserved
within foraminifera) shows geopetal structure. The arrow indicates
fresh volcanic glass. (b) Acicular aragonite crystals are filling the
crack in transmitted light. Fine high Mg calcite spheroids grow on
aragonite. (c) Void filling radical aragonite (light colored columnar
crystals) and high Mg calcite (dark part) precipitated between
aragonite. SEM back scattered image. (d) Colloform structure of
aragonite. SEM back scattered image.
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Figlll Total ion chromatogram of hydrocarbon fraction isolated from the

carbonate rock from Lower Pleistocene Koshiba Formation,
Kazusa Group. PMEDO pentamethyleicosane, iso-, anteiso- 0 2-,
and 3-methyl branched alkanes of the respective carbon number.
cp-0 alkylcyclopentane, Prl] pristane, and Ph{ phytane.
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Figlll Total ion chromatogram of polar fraction after HI/LiAlH, treatment.
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TableD Carbon isotopic compositions of biomark-
ers isolated from carbonate rock collected
from Koshiba Formation.

Compound 8"°C (%)

Hydrocarbon fraction
n-Alkanes and isoprenoid H.C.

n-Cq7 -28.9
n-Cqg -29.8
n-Cqg -30.2
n-Cy -29.9
n-Cyy -30.4
n-Cxp -29.2
n-Cos -27.4
n- 024 -29.4
n-Cys -27.9
n-Cyg -28.9
n-Cy -28.9
n-Cyg -30.3
PME -78.0
Squalane -28.8
Ether bond lipids
Phytane -29.2
Biphytanes

Cg4o H-H -29.4

Cyq 1R -25.3

Cy 2R -28.0
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Appendix

n-alkanes e i SR g i R

iso-alkanes /I\/v\/v
anteiso-alkanes \)\/\/\/\

alkylcyclopentanes Q/\/\/

crocetane )\A)\W

e /I\/\)\/d\/\)\/

e /LA)\/\)V\/Y\/Y

e )\/\)\A)W/\[/



