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Biogeochemical Studies of Hydrothermal Environments

Genki I. MaTsumoTo

Abstract

Thermophilic organisms are distributed in hydrothermal environments, and their
biomarkers are interesting in biogeochemical viewpoints. Low concentrations of total
organic carbon in hydrothermal environments reflect probably harsh environments for
biological activity. A series of biomarkers such as hydrocarbons, fatty acids, sterols and
phenolcarboxylic acids are distributed in hydrothermal sediments, and are derived from
in situ thermophilic organisms, and from vascular plants and human activity in the sur-
roundings of the hydrothermal environments. Epimerized triterpanes and steranes in the
sediments are probably formed by hydrothermal activity and derived from petroleum
products by human activity.

Key words : Hydrothermal environments, Total organic carbon, Hydrocarbon, Fatty acids,
Sterols, Phenolcarboxylic acids
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Fig. 1 Sampling locations of hydrothermal environments in Japan.
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Fig. 2 Lake Yugama of Kusatsu-Shirane Volcano, Gunma Prefecture
(May 24, 1989).

Table 1 Geochemical characteristics of typical sampling sites and sediment samples in hydro-
thermal environments, Japan.

Sampling site Sampling date Wat?gct)emp. pH Nature of sample

Ohyunuma Pond, Gosyogake Hot Spring, 12 June 1987 93.5 3.9 Clay, Bruish gray
Akita Prefecture*

Boiling mud pool, Mt. Yakeyama, 12 June 1987 83.0 1.6  Silt, Greenish gray
AKkita Prefecture*

Boiling mud pool, Tamagawa Hot Spring, 11 June 1987 96.0 1.9  Silt, Greenish gray
Akita Prefecture*

Lake Katanuma-2, Miyagi Prefecture* 13 June 1987 23.3 2.2  Silt, Greenish gray

Hot water pool, Jigokudani, 13 Oct. 1986 59.8 2.2  Silt, Greenish gray
Mt. Tateyama, Toyama Prefecture*

Hot water pool, Jigokudani, 13 Oct. 1986 76.5 2.8 Fine sand, Light gray
Mt. Tateyama, Toyama Prefecture*

Lake Yugama, Mt. Kusatsu-Shirane, 27 Aug. 1988 22.3 1.2 Silt, Greenish gray
Gunma Prefecture®

Shirahatanoyu, Kusatu hot spring, 6 July 2007 48.9 2.16 Silt
Gunma Prefecture

Yubatake-1, Kusatu hot spring, 6 July 2007 50.9 2.15 Silt
Gunma Prefecture®

Oninochagama, Kusatu hot spring, 6 July 2007 65.0 1.96 Silt
Gunma Prefecture®

Sounzan-3, Hakone hydrothermal 6 Dec. 2007 85.4 3.30 Silt
environment, Kanagawa Prefecture®

Ohwakudani-1, Hakone hydrothermal 6 Dec. 2007 79.9 2.50 Silt
environment, Kanagawa Prefecture®

Motoyu, Yunotsu hot spring, Shimane 3 Nov. 2005 49 .4 6.07 Deposit, Brownish
Prefecture® vellow

*Matsumoto and Watanuki (1990). *Matsumoto and Watanuki (1992). ® # 5 (2009). @+ 5 (2008).
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Fig. 3 Relationship between thermal maturity parameters of (20S/20R)-24-ethyl-5ac (H), 14a (H),
17a (H)-sterane ratios and (20R+20S)-24-ethyl-5a (H), 148 (H),178 (H)-sterane/(20R+20S)-24-
ethyl-5a (H), 14a (H), 17a (H)-sterane ratios from inland hydrothermal environments in Japan
(Matsumoto and Watanuki, 1992).
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