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Trace elements geochemistry of marine sediments and its implications for gas hydrate exploration
YU Zhe'?, DENG Yinan'?, CHEN Chen?, CAO Jun'?, FANG Yunxin®, JIANG Xuexiao?, HUANG Y1

1. Southern Marine Science and Engineering Guangdong Laboratory (Guangzhou), Guangzhou 511458, China

2. MNR Key Laboratory of Marine Mineral Resources, Guangzhou Marine Geological Survey, Guangzhou 510075, China

Abstract: Gas hydrate is closely related to some major scientific issues such as energy supply and global environmental changes, and has
become one of the hotspots of the world. Previous studies of the geochemical characteristics of methane seepage areas were mainly focused on
shallow sediments, while the geochemical characteristics of deep sediments are ignored to certain extent. In order to explore the relationship
between gas hydrate and the characteristics of trace elements in deeper sediments, 4 holes have been drilled and sampled at the Shenhu area of
the South China Sea. Main, trace elements and organic carbon geochemical characteristics of the samples are analyzed and the oxidation-
reduction state and their correlation with Mo and TOC discussed. The results suggest that the major elements in the sediments mainly come from
terrigenous clastic material input, without obvious relationship with the process of gas hydrate enrichment. In the area rich in natural gas
hydrate, Ba and Mo elements are always highly enriched showing obvious "Ba peaks" and "Mo peaks" owing to the sulfidation environment
caused by the decomposition of natural gas hydrates. Therefore, the enrichment of Ba and Mo in the sediments can be used as important
geochemical indicators to possible presence of gas hydrate accumulation.
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Fig.1

Location and well log of Shenhu area in the South China Sea

a. research area in Shenhu area, b. location site in GMGS-3, c. logging curves of GMGS-312.
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Fig.2 Variation of major elements geochemistry at Site W19

0 0.05 0.1 0.15 0.2

Mo/10°
20 30 40

u/10” v/10° Ni/10°

10 50 0 50 100 150 50 100 150

40 t
60 b
80

100

120

140

160

e

180

=

Zn/10°
50 100 150 200 250 0 20

Co/10° Cu/10°

20

40 |

60

80 |

100

T

120 |

160

T

AT

3 W19 b Az i oo 2 & 2 ] A2 4L ]
Fig.3 Variation of trace elements geochemistry at Site W19

2022 4 2 A



W LR SR

T, A W UURU B T8 3 BRI S R AR UK A WD R 9 15 78 7 X

115

W18 i {57 FRAE 5 W19 3l {57 AHBL, 7T 43 kg R B«
55— Bt 50~ 140 m, 1% Bt SiO, fl ALO; & 1E X2
B, ZJ5 TR & 8T B E 140 m 4b i 5 K,
CaO ¥ B ) s B A W i) T (1 4), RITIZBE R )2
FERE B IO £, ZEREY RS, 5
i Y5 40 T RH O 1 TiO, Y B2 9 T L 38 HIF T 3% — 451,
S M, HAEY B CaO & & H Ll T & i T+
s O Bt 140 m U AR ER (173.7 m), SiO, Al
ALO; & TR 2R 1 I, A ) CaO ¥ 2 F%
([ 4), RIZB S b BORRIEAE B, i U84 5T 16 1
Z . WWRHE DT I, AW S W19 B AL, FE
DLES w4 ok &, Sk ik Z, HZEPF T
TR K G P AE DX, A SRR S (159.5 m) H B &
A1, TR RE A D A B A, RN 1%~ 2%

b B SRR T RS W19 3672, T
JLZ U, V. Ni, Co. Cu il Sc %4 /35 SiO, fil Al,O,
Ak AR R (] 5) , AR A 34t 0 3 T rp B, 7T g
BEWE LR TRk SEEYREREY] .. |
J&, U, Mo. Ni, Co Fl Cu F ¥ &1 Fl 4351 4 (1.54~
5.67) x107°, (0.25~33.3) x10°, (19.4~102) x10°°,
(6.3~23.6)x107° Fl1(16.8~63.5) x107°, XLILKAE
W 0 R )E O AR, 7R R BT, s E
B A& AL T 146~ 159.7 mbsf 2 Bt , ¥ 5 Fe,05 i
MnO ) i (XTI, 2B T UURY) P i e R R
SRR EA (K 5) .

W17 S FE S Si0, Fl ALO5 5 & A 1l [ i

TRBE LTS, 5 Tio, Al K,0 ML 6),
22 W i 5 TR0 1 T W o ok 05 3 i T v B AR
Ifii CaO. MgO Fll P,Os 1% it B ¥ T B, M VE H A4 it
53 B o5 LLE D o AR LT YRR AR X & 2%, BR
T USR5 R E LAAR, FE 52.5~65.95 m JZBEA
ZMABEEE, FHEERN %, AT 1251~
131.5 Fl 198~266.05 m JZ Bt 8 2. 3 & 4&, B il
ik 85%. FEFITHR B K G e S X, AR T
WY R EEE,

V. Ni, Zn, Co. Cu il Sc 453 it It 2 Bl i) ifif ¥4
JEZ T L T(E 7)), R BRu FOR IR T 68 £ by i
JRFE B Y 0, 1 U 5 CaO AR fb 2Bl Hok i 20
ALY . Fe,O5 162 H B & {E, Mo, Ni,
Co il Cu 7 1 48 1k X [H] 43 51 2 (0.23~119) x107,
(24.4~44.2)x10°, (8.80~18.2)x10° F1(12.7~49.0)
x 107, X 8650 F 7 # TH k R 2 F AR, B S B
TF 5, 7E 206~241.9 mbsf J2 Be 34 B B 5 4 .

W11 3 7 il Si0, B 11 & 2 R 9 IX 2 8,
- BIE K 57.50%, H ALO; i B 045 &, 35 B 3% ki
AL 1 i 5 08 TP ) o e A e o NI RS W B
S B TR B R W T 5 AR
JEAH ) CaO I P,Os e e R EHBLEE, 2 )5
T 2RI EAK, 335 m2Z )5 # T2 o Fe,05 I
MnO [Fi] 4 75 3 57 JES 38 HH R AR KA (18] 8), 5 =2 %
M Mo. Ni, Zn, Co 1 Cu & & 28 1k 7 Bl 43 % A
(0.24~141)x10°, (21.44~93.9)x10°, (53.3~285)

Si0,/% ALO./% Fe,0,/% MgO/% Ca0/%
,0 20 40 60 0 5 10 15 20 0 5 10 15 200 1 2 3 4 0 10 20 30 40
20
40t

K /mbsf

i

60 -
80 -
100 F
120
140 f
160 F ’;\-.‘

180
200 -
Na,0/% K,0/% MnO/% TiO,/% P,0./%
00 1 2 30 1 2 3 0 0.02 0.06 0.10 0 02 04 06 08 O 0.05 0.1 0.15 0.2
20 +
40t

A /mbsf

180
200+

60
80 -
100 +
120+
140 -
160 - .k&

4 WIS B TR ICER & B AL

Fig.4 Variation of major elements geochemistry at Site W18
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