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GEOCHEMICAL STUDY OF SOME CRUDE OILS
FROM THE PACIFIC SIDE OF JAPAN
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Geochemical investigation of the crude oils and sedimentary rocks from
sedimentary basins of the Pacific side of Japan, such as the Ishikari-Hidaka, the Offshore
Joban, the Offshore Sanriku and the Kakegawa Basins, was performed to elucidate the
origin of the oil in the Pacific side of Japan and to establish genetic correlations. The
Pacific side of Japan has not been well explored for hydrocarbon potential in contrast to
the major petroleum province of Japan located in the Japan Sea coast within the Akita
and the Niigata basins. As hydrocarbon deposits in the Pacific side of Japan were
discovered recently, few geochemical studies have been conducted previously on the oils
and potential source rocks in these basins.

This study presents detailed geochemical characterizations of the oils and
condensates from three major oil fields of the region, such as the Yufutsu oil- and gas
field (the Ishikari-Hidaka Basin), the Iwaki-oki gas field (the Offshore Joban Basin) and
the Sagara oil field (the Kakegawa Basin). The oils were analyzed for the saturate and.
aromatic fractions by Gas Chromatography-Mass Spectrometry. The results of the
investigation revealed affinity of the oils in terms of the source input, thermal maturities
and redox conditions of depositional environment. The oils are characterized by
significant amount of higher plant biomarkers, high pristane/phytane ratios and low
contents of organosulfur compounds. These geochemical characteristics imply that the
oils are derived from siliciclastic source rocks containing significant terrestrial organic
matter deposited in comparatively oxic depositional environment. Maturity levels of the
oils evaluated based on abundant aromatics corresponds to 0.9-1.2% vitrinite reflectance,
indicating generation of the oils during the late stage of the oil window from deeper and
more mature source rocks. Immature siganture of Sagara oils reflected in the sterane
distribution is likely to be due to influence of contmiantion-migration, inferred from the
presence of unsaturate oleanenes. Since Sagara oil is accumulated at shallow depth, it
could extract immature biomarkers during migration.
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Mature sediments in and around the Yufutsu, the Sagara and the Iwaki-oki fields
according on the outcrops’ and boreholes’ data obtained in the previos studies have been
found out to be represented by deeply buried Late Cretaseous to Paleogene strata.
Organic matter in these sediments was determined to be dominated by terrestrial material.
In the Ishikari-Hidaka, the Offshore Joban and the Offshore Sanriku basins the Late
Cretaseous to Paleogene strata comprise abundant coal-bearing strata. The coal-bearing
strata are the only organic-rich sediments in the basins and therefore have been proposed
to be the sources of the hydrocarbons.

The present study provides support for the proposed exitence of genetic
relationsip between Yufutsu oils and the Middle Eocene Ishikari Group. The rock
extracts of sediments of the Ishikari Group collected from the outcrops exposed in
Western Yubari Mountains showed exactly the same biomarker assemblage as the oils
from Yufutsu. Biomarkers detected in the oils belong to different groups of angiosperm
and gymnosperm origin; they include bicyclic sesquiterpanes, diterpanes, triterpanes, and
their aromatized counterparts. Their abundance appeared to be higher in the oils from the
nearby offshore wildcats rather than in the oils from the Yufutsu field, suggesting an
enrichment in higher plant components. Differences in biomarker fingerprint could not be
linked to the maturity effect, since the oils appeared to be of similar maturity levels.
Influence of migration-fractionation as indicated by the unusually low occurrence of
phenanthrenes compared to naphthalenes in the offshore oils could not explain observed
differences in the biomarker distribution in a similar molecular range, (sesqui- and
diterpanes). The differences in the biomarkers signatures between the oils from the
Yufutsu field and the offshore wells are likely to be due to facies variations in source
organic matter resulting in the quantity and quality of land plant input.

Higher plant biomarkers were detected in the Paleogene sediments of the MITI
Sanriku-oki borehole, where oil and gas shows were found to be closely associated with
Paleogene coal-bearing formations. The assemblage of biomarkers appeared to be very
similar to that detected in the other sediments and oils analyzed in the present study.
Good correlation between higher plant biomarker composition and playnological data
obtained in the previous studies for MITI Sanriku-oki and carbon isotope data are in
agreement with proposed origin of these compounds from angiosperm and gymnosperm
sources.
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