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Coupling relationship between abnormal overpressure and
hydrocarbon accumulation in a central overturned
structural belt, Xihu Sag,East China Sea Basin
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(1. State Key Laboratory of Oil & Gas Reservoir Geology and Exploitation ,Chengdu University of Technology,
Chengdu , Sichuan 610059 , China ;2. CNOOC Shanghai Branch ,Shanghat 200030, China)

Abstract ; Abnormal overpressure is generally developed in the Huagang and Pinghu Formations of the central overturned
structural belt in Xihu Sag,East China Sea Shelf Basin. Oil & gas shows have been reported frequently in these overpres-
sured formations. Formation pressure and pressure profiles of single wells in the formations were calculated and estab-
lished through Eaton method and based on acoustic well logging, geochemical and testing data,and pressure distribution
(both lateral and horizontal) of the area was also defined under the constraint of measured pressure data of the forma-
tions. Vertically,the abnormal pressure mainly initiates in the lower member of the Huagang Formation,and increases in
stepwise way upwards ;and laterally , its top boundary deepens from south to central of the belt. The PetroMod software was
employed to simulate the evolution of the formation residual pressure. The results suggest that periods of 13 —9 Ma and
4 -0 Ma be the key pressure incremental stages. A combination of the above mentioned research with the history of hy-
drocarbon charging in the area indicates a well match between the times of large scale hydrocarbon charging and pressure
increase. A coupling relationship between the abnormal high pressure evolution and hydrocarbon accumulations is finally
defined.
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Fig. 1  Regional location of the central overturned

structural belt in the Xihu Sag
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Fig. 2 Stratigraphic column of the Cenozoic strata in the Xihu Sag ( after reference[ 20 ] )
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Fig. 4 Composite columnar section of formation pressure of Well ZHS — 16 in the central overturned structural belt of the Xihu Sag
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Fig. 11 Coupling relationship between formation pressure evolution
and hydrocarbon accumulation of the Pinghu and Huagang Formations

in the central overturned structural belt of the Xihu Sag

R ORI, S 0 B 1 5 — YR TR ) S (5 AR
2I2%) o LOBrH—50 DU 20 R 5 = 1 TR T A S B
31, AN [ A A 3 2= 14 PR TR BIRG , 1o i A DR
AR BN LT P R I DU ARk e T 2
B  y 2 R , l 2 H BET AR R R
S (=R o X R SRR T
N EHERETI XS LG, S A b2 5l &
2B RE S BAT I E)_E A ) — 1, B R e T
— 7 AT LIS R 45 0 A, 55— 05 T A 1l ok
AR LR AL FT LA e A 25 AT ) S, 3 AL BT 38 3
[0 A8 S0 5 ) P S I I 5 O S o B L
0 T o ok o g s P I 2L R AE v 2 S T g B
ey s AE R 8] b 5 R A SLBtE AL Gl RTETE R
F i BE A5 BUBCEE R HA R AT RC G R . I, 5+
KT PG T 11T o B 4 A P s e P
JEZ DX BRI F 2 N R IS, W58 A B A R
Fer i i m R A ZHN = 2 JFF-51 4 )2 A7 4 25 Ma
FEA WA HLEL R A, A7 2 35 30 I HE T i 1X 52 310 A9
TE SRR (5 —ARLLZE) ) | I N AR AL HE 4L
BRI B A A BT E R B 2608, AN T RE A AR I 2R 5

T, e T —2 e TAE.

6 45t

1) U1 S I 2 i A 2 7 S 9 75
S A R TAEHE 4L F By, 85t Eaton 35T
BT HRFE S BE S BB I BFST K AE S 41 LR 1Y
R P R B A, A S 4 s
i e, S ) T T AT S VR B . vl S
S R O S 8 S B A TR 3 300 m, e
FA A TP S 7 PR AR THEYR 3 800 m, HEY
LR T4 TEL,

2) FFH PetroMod % {14545 Y 74 0 11 v ok 2 5
HTEA R T 3 T [ 00 0 2 T 7 6 B8
PCHEEA 13 ~9 Ma Al 4 ~0 Ma 545 i ) i B
KIS . 256 BF9T KA 20 s O RS L B
T A HUSE FE T ATH T FE ) (A P e ) L
A ARAF RO A, B T 2 R s 1 T A 0
HU R K B ER A O EER ., SA%K
SR AL FLBR AL W RS X S R % 7 Ak
A RS R

2 % x #

(U] SBH AR, ity 16 V5 4 3 22 S TV o 2 A8 R R 5 00 <
AR ZR [T HOBTRH I A ,2015,34(3) : 113 ~119.
Jin Qiuyue, He Sheng, Lu Mei. Relatonship between overpressures
characteristics and hydrocarbon enrichment in the Chezhen Depres-
sion of Bohai Bay Basin[ J]. Geological Science and Technology In-
formation ,2015,34(3) :113 —119.

(2] XIS, 954 5t AR b de Bty JU R oy 30 2R e R S5 3l
SRR [T]. R T,2012,32(12) :30 - 36.
Liu Jingdong, Jiang Youlu. Relationship between abnormally high
pressure and hydrocarbon accumulation of the Paleogene reservoirs in
the northern part of central uplift, Dongpu sag, Bohai Bay Basin[J].
Natural Gas Industry,2012,32(12) .30 - 36.

(3] #RAREE, BULLAE, X LS. B B34 I i Ao 111 I e i o 45 i g
O[T ] Al 5 RAR AT ,2011,32(4) 2601 - 606.
Xu Dongfeng, Zhao Hongjia, Liu Jianbao. Abnormal pressure and hy-
drocarbon reservoiring pattern of the Zhanhua sag in Jiyang Depres-
sion[ J]. Oil & Gas Geology,2011,32(4) :601 —606.

(4] GERGE, HEMEDE, R0 % 55 SR PG P A S R Sl <
[T ] RARTHBRPAE,2012,23(4) 2707 - 712.
Hou Fengxiang, Dong Xiongying, Wu Lijun, et al. Abnormal overpres-
sure and hydrocarbon pooling in Maxi sag, Jizhong Depression|[ J |.
Natural Gas Geoscience,2012,23(4) ;707 -712.

(5] XK. VU0 R - W40 a5 o3 b 22 P 0 AR B 55 4 #0026
AT BEREE T 2244 ( FAABLSAR) ,2015,42(1) :60 - 69.

Liu Jinshui. Characteristics of formation pressure and their relation-



3 4]

W I , A5 AV M 0 00111 I v sl S A R S U A £ 5 AR 581

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

ship with hydrocarbon distribution in Pinghu tectonic belt of Xihu
sag, East China Sea[ J]. Journal of Chengdu University of Technology
(Science & Technology Edition) ,2015,42(1) ;60 —69.

A8, P TLAL, Ar a0, 4. ARAL AR I M e R A TR 2l K
HABIET A a2 [ D] HuB 24 ,2003,77 (1) 126 ~
134.

Li Zhong,Fei Weihong, Shou Jianfeng, et al. Overpressure and fluid
flow in the Dongpu Depression, North China: Their constraints on dia-
genesis of reservoir sandstones [ J . Acta Geologica Sinica,2003,77
(1):126 - 134.

Hunt J M. Generation and migration of petroleum from abnormally
pressured fluid compartments [ J]. AAPG Bulletin, 1990,74 (1)
1-12.

Jeans C V. Clay diagenesis, overpressure and reservoir quality ; An in-
troduction[ J]. Clay Minerals,1994,29.415 —424.

Hao Fang,Li Sitian, Gong Zaisheng, et al. Thermal regime , interreser-
voir compositional heterogeneities, and reservoir-filling history of the
Dongfang gas field, Yinggehai Basin, South China Sea: Evidence for
episodic fluid injections in overpressured basins? [J]. AAPG Bulle-
tin,2000,84(5) :607 — 626.

Tk, BB I, SF. B2 AR B2 L S
TR —— LT B B A< 5 B oty 2 R M [T ] Al 5 R4k
S M5 ,2016,37(4) 490 - 498.

Wang Yongshi, Wang Yong, Hao Xuefeng, et al. Genetic mechanism
and hydrocarbon accumulation of quality reservoir in deep and com-
plicated reservoir rocks : A case from the Palaeogene in Dongying Sag,
Jiyang Depression[ J]. Oil & Gas Geology,2016,37(4) :490 —498.

B AR, N B SR SRR T ] AR S
H % ,2003,30(5) :28 -30.

Li Zhi,Dou Lirong, Ai Xiaolan. Abnormal high pressure and genera-
tion of hydrocarbon [ J ]. Petroleum Exploration and Development,
2003,30(5) :28 -30.

Price L. C,Wenger L. M. The influence of pressure on petroleum gen-
eration and maturation as suggested by aqueouspyrolysis[ J]. Organic
Geochemistry,1992,19:141 - 159.

Dalla T M, Mahlmann R F, Ernst W G. Experimental study on the
pressure dependence of vitrinite matutation[ J]. Geochimica et Cos-
mochimica Acta,1997,61(14) ;2921 -2928.

Bekele E B, Person M A, Rostron B J, et al. Modeling secondary oil
migration with corescale data: Viking Formation, Alberta basin[ ] ].
AAPG Bulletin,2002,86 (1) :55 -74.

WA RR0T , R AT, A5 ZEE M T 3 ol )22 R D Al
S AR R[] A5 R AR BT, 2010,31(2) 1 193 -
198.

Zeng Zhiping, Hao Fang,Song Guoqi, et al. Palaco-formation pressure
evolution and episodic hydrocarbon accumulation in Tao erhe Depres-
sion, Chezhen Sag[ J]. Oil & Gas Geology,2010,31(2) :193 - 198.

Du Xuebin, Xie Xinong, Lu Yongchao, et al. Multiple overpressure
systems and their relationship with hydrocarbon accumulation in the

Qikou Depression of the Bohai Bay Basin, China[ J]. Geological Jour-

[17]

[19]

[20]

[21]

[22]

[23]

[24]

nal,2015,50(4) ;465 —476.

TRIET, SRR, BRTERZL, 45 7 T 74 ) 110 - A A 3 S
S ARG T ] R B S 2 PO 28 M 5T, 2007 ,27(3) 193 - 97.
Zhang Xianping,Zhang Shulin, Chen Haihong, et al. Abnormal pres-
sure and related reservoir formation in the Pinghu structural belts of
Xihu Depression, East China Sea[ J]. Marin Geology & Quaternary
Geology,2007,27(3) ;93 -97.

R, FNIG , B, 5. 2 T 2 74 00 1016 - D80 26 S5 o s 20 A
B AL [J] . HEE Al ,2013,33(3) .8 - 12.

Yang Caihong,Sun Peng, Tian Chao,et al. Distribution and formation
mechanism of overpressure in Pinghu Formation, Xihu sag, East
China Sea[ J]. Offshore 0il,2013,33(3) :8 —12.

S I A V I) IU0 5 FEJ ICATL o B e B S s [T ] o
i 90 ,2013,25(2) .1 -8.

Zhang Guohua. Origin mechanism of high formation pressure and its
influence on hydrocarbon accumulation in Xihu sag[ J]. China Off-
shore Oil and Gas,2013,25(2) .1 -38.

SR R T VY 110 B VAL R 2l 0 3753 0 B Xl R P 5 o
FERIID]. dbat: s E s (dE5t) ,2009:1 - 6.

Zhang Yuanxing. The evolution of fluid dynamic field and its impac-
tion on hydrocarbon accumulation in Xihu Depression, East China Sea
shelf Basin[ D]. Beijing: China University of Geoscience ( Beijing) ,
2009:1 -6.

BT R AE A R A T2 2 Sl OB [ M. et B
2k, 200523 - 18.

Hao Fang. Kinetics of hydrocarbon generation and mechanism of hy-
drocarbon accumulation in overpressure Basin[ M ]. Beijing: Science
Press:3 —18.

R, UL ED, SR T B0 SR R T SR [T]. Hh A 2%,
1995,2(3 -4) 137 - 147.

Du Xu,Zheng Hongyin, Jiao Xiuqiong. Abnormal pressure and hydro-
carbon accumulation[ J ]. Earth Science Frontiers,2 (3 —4):137 —
147.

Chilingar G V, Serebryakov V A, Robertson J O. Origin and predic-
tion of abnormal formation pressures [ M ]. USA: Elsevier Science,
2002.1 -20.

AT B BRATDL, R RS, 55 BRI 1 400 1 2 1M 22 T ) B £k
SMAIEHARAULT ] HBRRL 2 — P = BT A2 3, 2006, 31
(2):229 -236.

Shi Wanzhong, Chen Honghan, Chen Changmin, et al. Modelling of
pressure evolution and hydrocarbon migration in the Baiyun Depres-
sion, Pearl River Mouth Basin, China[ J]. Earth Science—Journal of
China University of Geosciences,2006,31(2) :229 -236.

e T AR, X Tk 7R TR A P I 11 e A X ) T
KAV [T ] Al S2 3 57,2015 ,37(5 ) 548 - 554.

Gao Weizhong, Yang Caihong, Zhao Hong. Reservoir formation and
modification controlled by thermal eventsin the Xihu Sag, East China
Sea Basin[ J ]. Petroleum Geology & Experiment,2015,37(5) :548 —
554.

(4hih 3 F)



