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Main controlling factors of hydrocarbon accumulation in the
Eastern Sub-basin, North Yellow Sea

Liu Jinping, Wang Gaiyun, Wang Liaoliang, Jian Xiaoling,Du Min, Wan Xiaoming

(MLR Key Laboratory of Marine Mineral Resources ,Guangzhou Marine Geological Survey ,Guangzhou ,Guangdong 510075 , China)

Abstract ; Eastern Sub-basin of the North Yellow Sea is still in the early stage of exploration,its petroleum geologic condi-
tions are complex,and the main controlling factors of hydrocarbon accumulation are still not clear. Drilling data, petroleum
geochemistry ,organic phase classification, diagenesis and fluid inclusion thermometry were integrated to determine the
main controlling factors of hydrocarbon accumulation. The distribution of source rocks with low to moderate abundance
has controlled the area of oil and gas,and the hydrocarbons occur typically adjacent to the source rocks in vertical. But it
is difficult for oil and gas to accumulate in the structural zone far away from the “hydrocarbon kitchen” and the main
source rock intervals. The sedimentary process of slowly and shallow burial in early stage-intense uplift in middle stage-
rapidly and deep burial in late stage affected the distribution of hydrocarbons. This special sedimentary-burial process also
controlled the generation-expulsion history and the reservoir evolution history in the Eastern Sub-basin, and resulted in
that the events of generation and expulsion and accumulation of hydrocarbon all occurred during the Neogene. Due to the
influences of diagenesis and other factors,the major targets had been turned into the low-porosity and low-permeability
reservoirs in the Neogene , making it hard for hydrocarbons to migrate in long distance. Therefore ,large-scale hydrocarbon
migration and accumulation have not occurred in the Eastern Sub-basin. As a whole,the reservoirs in Eastern Sub-basin
features in near-source accumulation, so the targets adjacent to the main “hydrocarbon kitchen” have the lower risk of ex-
ploration. Therefore , the structural traps and structural-lithologic composite traps of the secondary structures, which are
adjacent to “hydrocarbon kitchen” with good reservoirs,can be the favorable targets in the further exploration.

Key words ; sedimentary process,oil and gas distribution ,hydrocarbon accumulation,Eastern Sub-basin,North Yellow Sea
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Fig. 1 Location(a) and tectonic division(b) of the Eastern Sub-basin,North Yellow Sea
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Fig.2  Composite stratigraphic columnar section of the Eastern Sub-basin, North Yellow Sea
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Fig. 3 Isopach map of dark mudstone and present-day R, modeling results of the Middle and Upper Jurassic

in the Eastern Sub-basin,North Yellow Sea
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Table 1 Organic phase classification and characteristics of source rocks in the Eastern Sub-basin,North Yellow Sea

BUFiEizt HHLHE C AHLAH D/E HHLAHF
SHEE(HD /(mg + g~1) 500 ~ 650 FEARTE 250 ~400 <200, FARFE 150 245
A RFEF I (H/C) 1.2~15 FIRTEO0.8 ~ 1 <0.7
AL AR & B (S +E) >70% FRTE 20% ~50% FAR <10% , LUBE I 2H Fiie 4y 32
F AR AR A 122 (81 C) ~27%0 ~ —32%o ~25%0 ~ —26%o > —25%0
B UL & (TOC) >2% T 1% ~2% EARB G < izocﬂﬁgﬂ?ﬁﬁgi}%ﬁgiﬁﬁ GEHAN
AR R S 2% m=k
Sy R ERE G RE G TR RE Gk A B R R G e




892 G5 KK AR MR

5536 &

2000 m B I R LR WM LR, E ke Is
R EIEER— R

H AR A B R T AT @A LR

IRIRIR Zo b N 1 A 2B J ) b —— v B 40 I , T
P22 000 km? , Hrp 20 IE ST R0 SR I8 A TR LY
400 km® , 5 &R VR A TR A TR N 8 % 2647 (1]
4) o X—riJCHE SRR B T 4 AR EL, AR L 2
9 S 7R T T L A A 380 B R B ) 1)
VU, A RO IR T BY FE I BUR T 98 % 5 G
ESEGREHAT L, i 2 b A F 6 B
FEAR BRI, K P B 5 YR 1B ] L i 1 B ¢
Y 5 BV 55 /NS IR 4 2 st JEYR AR L, it i a2
TR el g (1 e 0 T AR/ 4 T AR AT s 60 % LA
o POARHERIR S AT SR IR o0 A SR R 3 1S
KU 5 0 G 3 Pl DA 22 ] ke = A R A 3 1, I
LR EIERI OB R A ) o RV G AL A 2R 0
TR SRR T R R i P P, (EL o 8 A
FE I, T LIRS R

MRS R UE, H AT B 46 78 B9 A TR 2L
Horb AR S A L E AR g8 Bk IR D A TR
RGN EFSEH B P R TN LR
TH R A Z AT IEA B U Al s 2
R s TASE A 208 A e T A 8 B K 8 A et M )
I, R s R4, 9 A 2 00l 2145 R
(P 4) XTI B 7R T A BRI A B AR 5 X3
FRR P AT o

2.1.2

[® ] [O]
i PR T
=] -/ (@]
R,>0.611 FieilbUR o it 1A
R A X

P4 U RO AR A A S B S A I A R
Fig. 4 Hydrocarbon generating depressions and oil and

gas shows in the Eastern Sub-basin,North Yellow Sea
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Fig. 5  Arthroscopic characteristics of compaction and cementation in the Upper Jurassic and

Lower Cretaceous reservoirs in the Eastern Sub-basin North Yellow Sea
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