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Abstract: The accumulation of natural gas hydrate requires a stable supply of organic gas. The Shenhu area of the northern
part of the South China Sea has been proved a favorable area for natural gas hydrates generation. In the year of 2017, the
trial case of hydrate production made a breakthrough there. To further understand the influence of the paleo-environment
and paleo- productivity onto organic preservation, this paper is specially devoted to the interval of 180-215 meters below the
sea floor at the station of SH3. especially the horizon of 190-200mbsf of the main hydrate storage in the Shenhu area. Studies
on the Paleo-environment, redox environment and terrigenous detrital material input suggests that the input of terrigenous
detrital material (TDM) increase in the hydrate-bearing horizons and the suboxic depositional environments. The two factors
jointly created a favorable external condition for storage and preservation of organic matters. At the same time, the stronger
hydrodynamic conditions are conducive to the production of algae, and the biogenic organic gas is relatively abundant. To-

gether with the better conditions for the formation of thermogenic gas. there are enough gas sources for the formation of gas
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hydrate deposits in the Shenhu area.

Key words: paleo-productivity; paleo-environments; Shenhu area; gas hydrate
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Table 1 Characteristics of the gas-hydrate petroleum system in the Shenhu drilling area highlighting

the distinct differences between the three sites
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Fig.1 Tectonic map of subareas of the Shenhu drilling area. Note the location of SH3
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Fig.3 Correlation of terrigenous clastic matter and paleoclimate indicators and their relation with depth changes
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Fig.4 EF distribution of elements in hydrate and non-hydrate layers
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Fig.7 Rare earth elements UCC (Upper continental crust) normalized distribution map of hydrated and non-hydrated horizons
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Table 2 Distribution of major and trace elements with depth

W /mbsf Al/%  Si/% Ti/% P/% TOC/% V/X10 6 Cr/X10 ¢ Ni/X10 6 Th/X10 ¢ U/X10 % Mo/ X106 Co/X10 6

183.52  6.977 21.285 0.476 0.070  0.181 95.959 69.624 39.928 11.778 2.213 0.242 13.5
190.69  6.584 22.489 0.455 0.080  0.464 85.453 65.464 36.708 10.628 2.246 0.819 12.3
190.86  6.572 21.073 0.436 0.075  0.171 81.188 61.827 71.951 10.444 2.142 0.759 26.2
191.05  6.813 21.706 0.451 0.069  0.175 85.115 64.530 37.070 10.908 2.163 0.278 12.5
193.16  5.490 19.593 0.409 0.095  0.145 70.181 53.829 30.255 9.022 2.304 0.268 10.4
193.49  5.513 20.501 0.403 0.080  0.137 67.611 50.653 34.531 9.225 2.125 0.603 9.9
196.02  6.194 22.299 0.436 0.080  0.166 78.922 61.643 36.370 9.842 2.058 0.668 12.7
201.29  6.943 21.585 0.451 0.073  0.193 90.242 66.371 36.960 10.909 2.134 0.270 13.0
201.33  6.845 20.971 0.470 0.072  0.170 88.183 64.591 40.737 10.650 2.130 0.356 13.9
211.62  7.457 22.312 0.453 0.071 0.197 89.906 68.959 37.797 11.755 2.217 0.300 13.1
211.66  7.405 22.836 0.477 0.071 0.198 91.907 70.742 38.436 11.959 2.200 0.245 13.4
fe/ME 5.490  19.593  0.403  0.069 0.137 67.611 50.653 30.255 9.022 2.058 0.242 9.880
BoRM  7.457 22.836 0.477 0.095  0.464 95.959 70.742 71.951 11.959 2.304 0.819 26.179
EHME 6,618 21.514  0.447  0.076  0.200 84.061 63.476 40.068 10.647 2.176 0.437 13.702
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Fig.8 Zr/Rb trend with depth and their correlation with TOC
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AR IR X T A LAY AT B oA Y R
Wil RS A EREE L A BILA) T DR TS 0 e i de i UK
FEV T o T3 Ah— 0 o B 45 T IV )R G 230 ) T T
Z e s e A o R 2R W A DURL Y kAT AR BE
FX 825 ) 5|k B 2 W 3 Biks S S A BT
o, S RO R IR Y Bl Y BE IR A R Gk A
PRBEH W AR LA L B S A BRLAE A AT RO
AGETTA B JRA A4, DA 2 % A2 A LR 1 SR AL
{ELJ2: A 3 JEE 3 T A B 5T F 2 4 A o T 1Y 7 A

R3 SEUMERRELRLE

Table 3  Oxide indexes and ratios of elements

TREE /mbsf AL Os/% TiO./% SiO./%  Al/Ti  P/Al p/Ti SiO:/ALO; V/Cr  V/Ni  U/Th  U/Mo  Ni/Co
183.52 13.179 0.793 45.676 14.658 0.010 0.147 3.466 1.378 2.403 0.188 9.152 2.947
190.69 12.437 0.758 48.260 14.470 0.012 0.176 3.880 1.305 2.328 0.211 2.742 2.995
190.86 12.414 0.727 45.221 15.073 0.011 0.172 3.643 1.313 1.128 0.205 2.822 2.748
191.05 12.869 0.752 46.579 15.106 0.010 0.153 3.619 1.319 2.296 0.198 7.789 2.976
193.16 10.370 0.682 42.045 13.423 0.017 0.232 4.054 1.304 2.320 0.255 8.596 2.914
193.49 10.414 0.672 43.994 13.680 0.015 0.199 4.225 1.335 1.958 0.230 3.526 3.494
196.02 11.700 0.727 47.852 14.206 0.013 0.183 4.090 1.280 2.170 0.209 3.082 2.870
201.29 13.115 0.752 46.320 15.395 0.011 0.162 3.532 1.360 2.442 0.196 7.907 2.850
201.33 12.930 0.783 45.002 14.564 0.011 0.153 3.481 1.365 2.165 0.200 5.985 2.925
211.62 14.086 0.755 47.880 16.461 0.010 0.157 3.399 1.304 2.379 0.189 7.392 2.890
211.66 13.988 0.795 49.004 15.524 0.010 0.149 3.503 1.299 2.391 0.184 8.980 2.868
min 10.370 0.672 42.045 13.423 0.010 0.147 3.399 1.280 1.128 0.184 2.742 2.748
max 14.086 0.795 49.004 16.461 0.017 0.232 4.225 1.378 2.442 0.255 9.152 3.495
ave 12.500 0.745 46.167 14.778 0.012 0.171 3.717 1.324 2.180 0.206 6.179 2.953
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T 240 BT A B PR £ 10 Dl Y 5 BOE iU 2 9 282 A )
Bt & RARAOKA W B A FLBOR I . Ji,
K WA JZ A5 U AR AL B8 T AR 25 358 00 45 1 21 4
Ak TR R SR A B OB B 85 BE A 25 I O aid SR A 5
BORE B TEYEA HLAR 89 B A 2 I D 3 3 1A
A BOR R 1 A S AR Y LA R U E e se T, b
AR ARG D 0 A T 4 A7 T 2 R 2 B AR
ESNUEER/INGI

(1) KA EBEWRAFIZ AL (190~200mbs) i I8
T4 JE ) 5 CTDMD (14 i AHE X6 358 o 5] ih FL AT HE 45
R AR 7™ 3 o AR R A e T i 05 R i 0 o R e T
WA 7= 7 A] DAl R B8 Z i BE IR A ML 84

(2) IR 38 SH3 35 437 K A 9 W A7 )2 0 8 22
JE AL SR DU AR WA AR 9 TR A 58 BE A
23 I8y o B AR AL S O HILT I o L R 23 DR Dy i
JEE 3 A o A= 2 R AR A

(3) SH3 5 LKA Wy I AR 20 858 10 7K 30y ) 2%
PR R T B2 A5 R Y ) BB, A ) B R BIL R A
S FRIN L R R R ST LR RE T
PRI A LU A 78 2 1Y A AL BT AR Y

B AR AHERH S N EERFAEL T
2007 S 78 o AL 30 B SR AV N 3R 6 B R R
RAKAE AR (GMGSD) AL R 3K AF, Bl iZ ALk
F 3 RAV BT S 0 FEARAT 89 F B o s R
P @A B M AL R TR T AT R P s KRk
oA A A PR T AR E) Fe P BA R IR T M ERAL
BT A B R AR A 6 ) K,
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