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Fig. 1 Distribution of BSR at the northern South China
Sea (modfied from Yang Tao et al. , 2008, 2013)
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% 1 HD-86V f1 HD-109 #HX AR P FLEE A I” &8
Table 1 Iodine concentrations in pore waters from marine sediments at sites HD-86V and HD-109
W I~ W - REE I~
S =R S =R S =R
FRARZ (em) ( pmol/L) . (em) ( pmol/L) L (em) ( pmol/L)
HD-86V
HD-86V-1 25 17.2 HD-86V-13 260 9.8 HD-86V-25 500 38.8
HD-86V-2 45 25.1 HD-86V-14 280 10.8 HD-86V-26 520 46.1
HD-86V-3 65 15.5 HD-86V-15 300 11.3 HD-86V-27 540 40.5
HD-86V4 85 25.8 HD-86V-16 320 10.8 HD-86V-28 560 40.3
HD-86V-5 103 24.2 HD-86V-17 340 13.1 HD-86V-29 580 34.4
HD-86V-6 120 39.5 HD-86V-18 360 14.0 HD-86V-30 600 40.3
HD-86V-7 140 8.3 HD-86V-19 380 18.4 HD-86V-31 620 132.0
HD-86V-8 160 9.1 HD-86V-20 403 17.2 HD-86V-32 640 65.5
HD-86V-9 180 11.0 HD-86V-21 420 67.4 HD-86V-33 660 68.2
HD-86V-10 200 10.1 HD-86V-22 440 26.1 HD-86V-34 686 57.7
HD-86V-11 220 14.7 HD-86V-23 460 23.6 HD-86V-35 706 95.3
HD-86V-12 240 9.5 HD-86V-24 480 31.2
HD-109
HD-109-1 20 20.2 HD-109-14 280 16.2 HD-109-27 540 69.6
HD-109-2 40 17.1 HD-109-15 300 22.6 HD-109-28 560 63.8
HD-109-3 60 7.4 HD-109-16 320 34.6 HD-109-29 580 70.5
HD-1094 80 23.6 HD-109-17 340 36.6 HD-109-30 600 78.2
HD-109-5 100 7.9 HD-109-18 360 28.0 HD-109-31 620 97.4
HD-109-6 125 18.0 HD-109-19 380 25.7 HD-109-32 640 91.8
HD-109-7 140 10.8 HD-109-20 400 39.7 HD-109-33 660 90.1
HD-109-8 160 20.4 HD-109-21 420 67.4 HD-109-34 680 108.4
HD-109-9 180 13.3 HD-109-22 440 43.7 HD-109-35 700 94.2
HD-109-10 200 23.3 HD-109-23 460 47.5 HD-109-36 725 92.5
HD-109-11 220 14.2 HD-109-24 480 49.6 HD-109-37 751 118.1
HD-109-12 240 14.6 HD-109-25 500 56.9 HD-109-38 771 108.0
HD-109-13 260 16.7 HD-109-26 520 94.5
JEZ) ok 0. 44 pmol/L (0.05 pg/g, GERM, 2015),
07 0 7 25 y Y
s @) .2 (b) MR BRI E A R Th S B TR
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o o 1 ® x107° em®/s, 5 LAl (25°C TR 2.17 x 1077
1 2 — S 5
00 11 IR R GO0bs ta ¢ o vwy .Qﬂ cm’/s; Fehn et al. |, 2007) , Kt —F 7E &K Rk G
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Fig. 2 Variation of iodine concentrations in pore waters
from marine sediments at sites HD-86V and HD-109
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Ma, 3% FH Frif 2 ORI 2 4. 5 RRSK G YA
SR TURAIFL K B B i T AT i, 2
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et al. , 2000; Lu Zunli et al. , 2008) ., & A5 )7



55

LA : B LB AL BK A5 RAR UK 5 W OB R TS 1347

10° 3 ;i ] ;i I
10° 3- t ;

10 =—— ==

I (ug/g)
B |
-

ol 4+
¥oWE K AL G W
KooK KL B OE O OB

_
=1
N
3
=
et N

3 e F B A g 3R

(## Lu Zunli et al. , 2011 &%)

Fig. 3 lodine distribution ranges
(modified from Lu Zunli et al. , 2011)
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ik E] 1000 pumol/ L, & 1 7K v i 5 & 7Y 2500 £
(Fehn et al., 2007 ), fi 3K 70 #F 45 ( Egeberg and
Dickens, 1999) JK-&4i4 (Lu Zunli et al. , 2008)
A H A< Nankai ¥ f# ( Muramatsu et al., 2007;
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Fig. 4 lodine concentrations in pore waters from marin

sediments at the Peru margin ( from Fehn et al. , 2007 )
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Fig. 5 lodine concentrations in pore waters from marin sediments at the gas hydrate fields. The shaded area shows

the zone of gas hydrate occurrence( data from Egeberg and Dickens, 1999; Lu Zunli et al. , 2008 ; Tomaru and Fehn, 2015)
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Fig. 6 Depth profiles of I~ concentrations in pore warer from marine sediments at the northern South China Sea
(data from Yang Tao et al. , 2009&; Deng Xiguang et al. , 2006&; Wu Daidai et al. , 2010&; Yang Tao et al. , 2013)
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Fig. 7 The relationship between I~ concentrations in pore
warer and CH, content of headspace gas from marine
sediments at site HD-196A in Southwest Taiwan basin ( data
from Deng Xiguang et al. , 2006&; Wu Daidai et al.,
2010&)
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Tracing the Gas Hydrate Reservoirs in the Northern South China Sea
by Iodine Concentrations in Pore Waters from Marine Sediments

FU Piacer, CAO Jun, LIU Jiyong, WANG Yanmei, ZHANG Xin, CHENG Sihai

Key Laboratory of Marine Mineral Resources, Ministry of Land and Resources ,

Guangzhou Marine Geological Survey, China Geological survey, Guangzhou, 510075

Objectives: As a new energy source, gas hydrate in marine has shown important economic significance.
However, it is difficult to effectively and accurately identify the gas hydrate reservoirs, which has severely limited
the geological survey for gas hydrate in the South China Sea. Previous studies indicated the iodine concentration in
pore waters from marine sediments is a good tracer for gas hydrate. This study aims to identify relationship between
the iodine concentration in pore water and the occurrence of gas hydrate reservoirs in the northern South China Sea.

Methods ; The pore water samples collected from sites HD-86V and HD-109 in the Southwest Taiwan Basin,
which is one of the target areas for marine gas hydrate exploration in the northern South China Sea. The iodine
concentration of samples was measured by ICP-MS at Stake Key Laboratory for Mineral Deposits Research, Nanjing
University.

Results ; The iodine concentrations in pore waters at sites HD-86V and HD-109 are 8.3 ~132 pmol/L and 7.4
~118 wmol/L, respectively. Similar high iodine concentrations are also found in pore water at the Southeast
Hainan Basin and Shenhu area, the northern South China Sea. Compared with the famous marine gas hydrate fields
of the world, the iodine concentrations of pore water from the northern South China Sea are slightly low, which may
result from the shallow sampling depth in this study. In addition, the positive correlation between iodine
concentrations of pore water and CH, contents of headspace gas is found in marine sediments at Site HD-196A in

the Southwest Taiwan Basin.
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Conclusions ; As a strongly biophilic element, iodine commonly associated with marine organic matter and also
has similar diffusion coefficients with CH,. So I~ is commonly transported together with CH, in aqueous fluids. The
iodine concentrations in pore water are obviously higher than that of seawater at the northern South China Sea,
which imply there have abundant organic matter or the gas hydrate. Moreover, the gas hydrate has been drilled in
the area with high iodine concentrations. All these demonstrate that it is an effective way to trace the gas hydrate
reservoirs in the South China Sea by identifying the abnormal high iodine concentration in pore water from marine
sediments.

Keywords :lodine ; pore water; marine sediments; gas hydrate; the South China sea.
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