B ER IR T E T, 19(1996)
BT NIVEERRRG G L Z BB BRSO kEREC
BiY HiER{EZEYA 2L

Geochemical cycles of organic compounds on earth's surface using stable carbon
isotopes of individual molecules
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Abstract: Carbon isotopic compositions of individual organic compounds
{compound-specific isotopic analyses, CSIA) in sediments provide important
information to clarify their sources and the geochemical cycles on the earth as well as
reconstruction of ancient earth’s eavironment and biogeochemical processes. For
example, long-chain n-fatty acids (LCFAs; Cyq to Cap) are often used to infer a
terrestrial higher plant input to marine sediments through riverine ot aeolian transport,
because they are usuvally predominant components in higher plant wax. Because
terrestrial organic matter is typically depleted in 13C relative to marine one, CSIA should
be useful to claify the sources in marine sediments and test the hypothesis. In this
study, several marine sediments in north-western Pacific Ocean along Japanease Island
were examined for their concentrations and stable carbon isotopic compositions. LCFAs
are depleted in 13C relative to TOC by about 5 to 12 %o The compositions are similar
between Cag and Cpg, and showed an depletion in 13C up to 6 %o with increasing chain
length to Cag. From riverine to open marine sediments the corresponding n-faity acids
are gradually rich in 13C by 6 %o, and relatively uniform in open marine sediments. The
isotope distribution also has good correlations with isotope ratios of TOC, C/N ratios,
and concentrations of sedimentary cutin- and Lgnin-derived organic compounds which
may be characterized on terrestrial plants. The isotope distribution can be apparently
explained by a mixing of two end members that varies from river to ocean. The results
may indicate that the LCFA is associated with productivity in a matine environment as
well as in a terrestrial environment in contrast to a previous hypothesis that LCFA in
marine sediments is derived from terrestrial plants.
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