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Abstract: The hydrothermal sulfide and sediment of the Tangyin and Yonaguni Knoll IV hydrothermal fields in the southern Okinawa Trough
were analyzed in gas chromatography-mass spectrometry (GC-MS) and gas chromatography-isotope ratio mass spectrometry (GC-IRMS), by
which the abundances of hydrocarbons and the individual C isotope compositions of n-alkane were determined. The n-alkanes in the
hydrothermal products conformed to a bimodal distribution, and exhibited an odd-to-even predominance of high molecular weight n-alkanes
with maxima at C3; and an even-to-odd predominance of low molecular weight n-alkanes with maxima at Cg. The distribution and individual
carbon isotopic compositions of n-alkanes suggest that the low molecular weight n-alkanes in hydrothermal products may be mainly the result of
the metabolic activity of submarine hydrothermal microorganisms, and the high-molecular weight n-alkanes in hydrothermal products may be

derived from mainly the terrigenous inputs. The content and proportion of low-molecular n-alkanes in hydrothermal sulfides are higher than
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those of hydrothermal sediment, indicating that hydrothermal microbial activity might be more flourishing in hydrothermal sulfide. The §"C

values of the n-alkanes in the hydrothermal sulfide samples tend to decrease as the number of carbon atoms increased, which suggest that the

abiogenic contribution to the source of hydrocarbons in hydrothermal sulfides shall not be ignored.

Key words: n-alkanes; carbon isotope composition; Tangyin hydrothermal field; Yonaguni Knoll IV hydrothermal field; Okinawa Trough
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Fig.1 Geological background of the Okinawa Trough

The red stars are the sampling sites in the southern OT.
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Fig.2 The sample photos

a: Sample TVG11-2-1,b: Sample TVG10-2.
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Table 1 Composition of n-alkanes in the samples ng/g

(GBS TVG10-2 TVG11-2-1 TVG11-2-2
E+7NHE 0.239 0.452 0.263
33450 0.088 0.109 0.042
EkE 0.312 0.377 0.312
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E+ )\ 1.229 1.296 0.869

ke 1.443 3.582 1.197
E+ Uk 0.724 1.013 0.386
EZ5E 0.488 1112 0.405
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E=+ ke 0.351 0.379 2.586
EZ+=5 0.722 0.819 0.817
IEZ AP0k 0.255 0.487 1.951
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m(Pr)/m(Ph) 0.290 0.148 0.156
ST/EM 1.539 0.882 2.788
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OEP29 1.152 0.843 2.256

E: m(Pr)/m(Ph)=U B FIME St & B : ZT/SM=Zm(Cys.35 )/
Im(Cys.21)s OEP17=[m(C5)+6m(C 7)+m(C 9))/[4m(C )+4m(Cg)]s
OEP29=[m(Cy7)+6m(Cy9)+m(C3))/[4m(Cyg)+4m(Cs0)] -
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Fig.3 The chromatograms of n-alkanes in the samples
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Table 2 The §"C values of n-alkanes in samples

3"C{&/ (%0,PDB)

Bk
TVG10-2 TVGI11-2-1 TVG11-2-2
IET78%E -26.7 -25.7 -30.9
E+tke -26.8 -25.9 -32.8
IE+ )\ —26.4 -25.1 -31.9
ET Uk -28.7 -27.6 -33.0
EZ -26.7 -26.0 -31.3
EZ % -29.1 -27.1 -324
EZT Tk -26.8 -26.8 -31.0
EZ =k -28.2 -27.3 -30.7
IEZ Dkt 274 -27.6 -30.0
EZTTke -29.2 -28.0 -30.6
EZ 7Nk -27.8 -27.9 -30.6
EZ bk -29.9 -28.9 -31.9
EZF )b -28.2 -28.6 -32.6
EZ Uk -31.0 -30.6 -32.5
E=1% -30.0 -30.9 -323
E=1—% -31.9 -32.8 -322
E=+20 -323 -323 -32.1
E=1=5 -31.6 -33.6 -31.7
IE=FDu%e -31.3 -32.4 -31.7
E=+Fke -323 335 -33.9
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