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Fig. 1 Schematic diagram showing diagnostic indicators
of gas hydrate in the South China Sea
1 —BSR; 2 —Anomaly of acid-degassed hydrocarbon gases ; 3 —High-
value anomaly of radioactive thermoluminescence; 4 —Low-value
anomaly of radioactive thermoluminescence; 5 —High temperature

anomaly in satellite- based thermal infrared images ; 6 —1144 and 1146

sites of ODP Leg 184
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Table 1 Characteristics of hydrocarbonic gases in the subsurface sediments of Xisha Trough

e = C/2C s/ % C,/ Gy iCy/ nC, P 5 C/2C .5/ % C,/ Gy iC,/ nC,
GC-98-001 95 .03 2.67 0.75 GC-98-020 96.08 2.83 —
GC-98-002 94 .48 4.00 - GC-98-021 94 .96 3.67 —
GC-98-003 94 .69 2.58 1.00 GC-98-022 95 .18 2.71 —
GC-98-004 95 .80 2.78 — GC-98-023 95 .05 3.11 1.00
GGC-98-005 95.72 2.67 — GC-98-024 94 .54 2.23 1.00
G(C98-006 94 91 3.00 — G(G-98-025 94 87 4 .57 —
GC98-007 92 .62 2.31 1.10 G(G-98-026 96 .14 2 .88 —
GC-98-008 93 .15 2.58 1.25 GC-98-027 89.92 2.67 0.67
GC-98-009 94 .45 2.38 1.00 GC-98-028 92 .80 2.17 —
GC-98-010 95 .30 3.29 1.33 GC-98-029 95 .47 2.40 —
GC-98-011 96 .24 2.67 - GC-98-030 95 .01 2.40 —
GC-98-012 95.90 2.30 - GC-98-031 95 .28 3.00 —
GC-98-013 95 .99 2.86 1.33 GC-98-032 96.90 - —
GC-98-014 96 .90 3.00 1.00 GC-98-033 92.76 2.65 1.25
GG-98-015 95 .85 2.56 1.67 GC-98-034 95 .21 3.25 —
GG-98-016 96 .13 2.53 1.33 GC-98-035 95 .78 — —
GC98-017 96 .02 2.50 — G(G-98-036 97 .07 — —
GC-98-018 95 .83 2.55 — G(G-98-037 95 .82 2.75 —
GC-98-019 95 .44 2.88 1.00 GC-98-038 93 .57 3.50 —

o AWEE; ¢ WOKE; ¢ BINKE; ic, AR ThE; ncy MIETHE; ¢ SAHEE 58 ke Tkt JREE R . « — FoRIFETUR R AR
ETARE TSI . RN LU AL

F 2 EEEMAREERREMFIEE
Table 2 Compositions and peculiar values of headspace gases in the cuttings from Leg 184

. 13
o «B)/(uL*L ) 5 CCI/%O C,/ C,/ Ry Y% D(‘#R}_ti'{)/m
G C, G (PDB) 2C .5/ % (G, +Cy)
SSG1 4775 .83 - - - 31.30 - — 1.21 4060 .2
SSG-2 9712 .42 - - -37.74 - 7 0.94 3546 .6
SSG3 2714.08 - - - 33.28 - = 1.12 3902.3
SSG-4 6570 .44 — — -37.74 i — 0.94 3546 .6
SSG5 10295 .26 — — - 34.37 i — 1.07 3815.3
SSG-6 8328 .30 — — -37.76 — — 0.94 3545 .0
SSG7 6422.19 66 .64 3.01 - 35.46 98 .93 92 .21 1.03 3728 .4
SSG-8 3970.99 5.26 - - 23.97 99 .87 754 .94 1.60 4644 .7
SSG9 1378 .42 - - - 26.38 - — 1.46 44525

TE: Ro ABGARE FARRIZR 1 ¢ — R IR IR AR A D 20 iy AN i v S IE Ll

% 3 BIUEREHSEBEBEESKRBKLFEFE
Table 3 Light hydrocarbon geochemistry in the seepage from Yinggehai basin

w %® [FAE 4L R/ %o
i R/ %  D(IE)/ m cl//z;, . © ADO®
G G, G, C, Cs |

( PDB) (SMOW)

9/1 1.03 3724 .4 99 .37 0.46 0.06 0.04 0.04 99 .40 - 35.51 - 143 .6
37/3-2 1.01 3693 .3 97 .69 1.74 0.37 0.08 0.02 97.79 - 35.90 - 131.0
37/1 1.01 3680 .6 98 .01 1.51 0.34 0.07 0.03 98 .05 - 36.06 -150.8
41/1 1.09 3852.0 100 .00 — — — — 100.00 - 33.91 - 149 .6
41/4 1.07 3814.5 100 .00 — — — — 100 .00 - 34 .38 -162.2
43/1-1 0.93 3506.7 99 .98 — — — — 99 .98 - 38.24 - 158.7
43/1-2 0.92 3498 .7 99 .99 — — — — 99 .99 - 38.34 - 156.4

O SCLRZK . 1991 . BRI EHE IO T A A L R R L VAl A W EROT R BRI A . AR AR
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Fig. 2 Projections of different genetic hydrocarbons in
the South China Sea (base map from Ginsburg et al., 1997)
A —Projection from Nansha trough, Berner et al., 1992 ; x —Pro
jection from Xisha trough, Berneretal., 1992 ; ® —Oil & gas seep
age in Yinggehai, Huang, 1991 ; 00 —Projection from ODP Leg 184
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Fig. 3 Sche matic formation model of gas hydrate in the South China Sea

1 —Blocked or layered gas hydrate ; 2 —Scattered gas hydrate ; 3 —Free hydrocarbon gases ; 4 —Hydrocarbon- bearing fluid or simple fluid and its

migration directions ; 5 —Sediments
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Preliminary Discussion on Origin and Formation of
Potential Gas Hydrates in South China Sea

Lu Zhenquan, Wu Bihao and Zhu Youhai
(Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract

Geoche mical and isotopic compositions of some gas samples from the sub-surface sediments and from ODP
Leg 184 in the South China Sea, determined by acid degassing and by depressurizing respectively , are dealt with
in this paper. According to the isotopic analyses combined with the previous data, the authors calculated the
source depth of the gases, which proves to be basically accordant with the real one . The gas origins were also de-
termined. It is shown that the gases in the north are mainly thermolytical, mixed partly with biodegraded ones ,
whereas those in the south are mainly biodegraded, mixed partly with thermolytical ones. On such a basis, the
formation model of the potential gas hydrates is established in the South China Sea. The results will help to un-
derstand the relationship between the gas hydrates and the oil reserves, and are of some significance to further
exploration of the gas hydrates .

Key words : the South China Sea; gas hydrates ; gas origin; formation model
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