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Abstract ; The dark shale rich in organic matter in the middle and lower parts of Member 3(Es’)and the upper
part of Member 4 (Es") of the Shahejie Formation are the source rocks in the Boxing sag of the Dongying depres-
sion. The measured geologic reserves are mainly discovered in the sandstones of the Es® and Es*. Based on a re-
construction of thermal history of the sag,the researchers simulated the source rock thermal maturation history
and hydrocarbon generation, migration and accumulation histories. The findings are listed as the following:
(DThere are at least two periods of hydrocarbon generation and expulsion with the first period lasting from 30Ma
to 25Ma and the second ranging from 16Ma to OMa. of the second period,the most important time is from 5Ma
(the end of deposition of the Guantao Formation ) to the present, during which large amount of oil were generated
and distributed the way we see today,and the major source rocks are supposed to be still generating oil at pre-
sent ;@ The amount of oil generated and accumulated in the Es* member is significantly bigger than those in the
Es’ member, indicating the hydrocarbon generation and expulsion process of the main source rocks controlled the
vertical crude oil distribution to a certain extent. (3Seven favorable oil plays are identified near the main source

rocks according to the simulation. Although the gentle slope in the Boxing sag is located in the lower oil-potential
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area and is favorable for oil migration and accumulation ,the maturity of source rocks at the slope area is low and

the oil migration from the lower area is blocked by the Boxing fault zone,resulting in the relatively small amount

of oil accumulated in the slope.

Key words : numerical simulation, history of hydrocarbon generation , migration and accumulation , Shahejie For-

mation, Dongying depression, Jiyang Subbasin
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Fig. 1  Structural location and characteristics of the Boxing sag in the Dongying Depression
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Fig. 8 Diagrams showing the oil potential and streamline during the major oil charge periods in the Es3z,

Es3x and Es4s submembers in the Boxing sag

FX, DRI DT I m O ] 340 5 i A i/ 5 001 4
B AR R S XU T T RSk AR E A T 1R
RIRF X, B R HCR IR S as 5%, & il
7R, A 2 Ma DU, Tz 7 4 R SR 4 IX e
AT, B AR AE I NP ] DL
TEATRI L B IR 87 ANl = B i =0 T
JEHIE A i A TR AT N, KR 82
B Lt sl OR A B AR AR AR G s B A
b AEIFAR BT S R SR A s B AR L AR
BRI Z X A B G U6 I £ R A P T
RS2 T M RN, i Z F B B A b
WTJZ B AR AR A 5 W 78 TSR R, 32 R

EAYab e I LR AR TR S Iab el S A DRI
BRI H IR, 7E Wi R N, 25 2 T2 1
JERERA BEL L MR DXGE 7% T 7 AR X B g
FIE G TR, R XA T I AR R 4R
DX PRI H Y0 5 A 5k Aot BB R ) 52 23

AR s B SR R A5, V0 Y B B
REMPMBER L& TV =r TWE, 5
PR AR Wi i 32 AR D DU BeRb A )2 104
R8I EEOE R TV BRI SR S A
B AP R, A5 Ma RISk, ¥ 0B
FIRGAEE D = By, A= KR RE S AR XS B0, I 1
DR B AR LT AR AT DRAE T U DY B M



684 15 XA MR

%33 %

SRR, IS A2 RS Rk nl LI ok, 7E
PR TD Y BV BUAFAE 3 A FIB R, b=
H B BIAFAE 2 A M UREX X 7 A
AR JZEAL AT ) SR A DX BE R X 50T, e U I
RN, K2 ia R 1 3l TR, DR e e T I
Hh A IR H s 5 1 B G ity 2 A R34 X
FIIBFEAE ], AT B ) i 2R AR X (H el 7
TR A AT B AR, A R e 1 /N, B TR DX
TR B | N2 2R3 AL DU UR 8 32 ¢ o Ay 3t )2
JEPERAXHH R, AN T3 PR AT, 1l L3 B s i)
TSI ok [ 3 B DX A BELPS 4 1 fei 22
et g R I TR KUK

5 %k

1) MXEEE N REASER (W= T
BeAb b B ) A AR R, RATE 0.3% ~
1. 1%, LI 3 FEFE A K 29 30 Ma, G IX k&
PE AR BB RS 0. 5% , T AL, FE4A 5 Ma
TEUG A 0 | B DR R 2 Be i A Ak
TREAMHEL,

2) R E B A R A A R R 1
MLTEFE A HE R RE 0T LA oA 3 AN B B SR — B
Bt(30 ~25 Ma) , Rl Ak A kg, H A kAl
XA/ BB T BE (25 ~ 16 Ma) |, V0 PU F IV B IR IR
B RHER  OF Bl RS 1 45 T M2 R0l A R AR T
VU 55, A R A R R R 5 = B (16 ~
0 Ma) , & [ B o J 22 0 AR HE R B B, il 02
5 Ma LIk Bl 2 Bk a A sUs I F-HE X il
LR A LA A T SR AR RN A A FRE B A F R

3) IhIE Ty ) AR 32 R A7 B )
LGRS LA T B, P TR Ak 1) D ] 5 %
BCRIZ T M A AR IX | I A A= ATl 2R 4 5 AR
PV ABAULE T A SRR B A s2 e T VD Y B
J2 B T b i KV = B, S % G H A
Vb= DU B D YA BH b S5 i A A — B

4) Vo= T T NE R R ERX,
FEEHIR IX O, 12 B IR B /N s B 8 JT KR,
SEEERIIER H AR, 124 fa pE S8 Wi T
SRR A AR, S AR HEh PO R, REE R
N INZ 28 3t b )2 30 ol R B R, X AR FEAS
FI, PR B SRR IR S X RIS S 48 1), (H I A2
AR R,

(1]

(2]

(3]

[4]

(6]

(7]

(8]

(9]

[10]

[11]

Z % x #t

Hubbert M L. Entrapment of petroleum under hydrodynamic
condition[ J]. AAPG Bulletin,1953,37(8) :1954 -2026.
England W A, Mackenzie A S,Mann D M, et al. The movement
and entrapment of petroleum fluids in the subsurface[ J]. Jour-
nal of the Geological Society,1987,144 ;327 —-347.

Bradely J S. Abnormal formation pressure[ J |. AAPG Bulletin,
1975,60(7) : 1127 —1128.

Cartwright J A. Episodic basin-wide fluid explusion from geo-
pressured shale sequences in the North Sea Basin[ J]. Geology,
1994 )22 .447 - 450.

Karsten F Kroeger, Rolando di Primio and Brian Horsfield. Hy-
drocarbon flow modeling in complex structures ( Mackenzie Ba-
sin, Canada) [ J]. AAPG Bulletin,2009,93(9) :1209 - 1234.
Qilin Xiao,Sheng He,Zhi Yang, et al. Petroleum secondary mi-
gration and accumulation in the central Junggar Basin, north-
west China; Insights from basinmodeling[ J]. AAPG Bulletin,
2010,94(7) :937 - 955

M, AR RS SF R MIBA TR R T KR AR
BAUDFIE - BT basin2 BEAUAKPF] 1], HuBRHE 1§ 41,2003,
22(1):67 -74.

Xiao Jun, Wang Hua,Guo qijun,et al. Application of basin2 to
the studies on temperature field pressure field and fluid poten-
tial in Nanpu depression[ J]. Geological Science and Technolo-
gy Information,2003,22(1) ;.67 —74.

SRBEAL, E . BRI o A R B AR S AR L
(1] W5 RO 2003, 10 (3411 28 - 9.

Zhang Jibei, Wang Rui. The origin of oil-gas distribution and
modify of fluid potential[ J]. Oil & Gas Recovery Technology,
2003,10:8 -9.

AT IR AR, Sk, A S S AR RS TR R
[J]. fiih2E40, 2003 ,24(2) :38 - 42.

Shi Guangren, Zhang Qingchun, Ma Jinshan, et al. 3-D and
3-phase model for secondary migration of hydrocarbon[ J]. Acta
Petrolei Sinica,2003,24(2) :38 -42.

Wil AR AR, 0K S, 4. AR S A3 M HOR A S M S
WRAFRIRIIL )] A SR 5T, 2007,29(7) :623 - 627.
Yang Zhanlong, Chen Qilin, Guo Jingyi, et al. Fluid potential
analysis and application in litho-stratigraphic reservoir explora-
tion[ J ]. Petroleum Geology & Experiment, 2007,29 (7).
623 -627.

AEAZE, sk S I RIS S R[], P9
A EBE AR (FAARIERR) ,2003,18(4) :30 - 32.

He Hujun, Shi Zhongsheng,Shi Jun, et al. Study of fluid poten-
tial field and its application[ J]. Journal of Xi an Petroleum In-
stitute ,2003,18(4) :30 - 32.

R, XGRS 8 A s S i s R ()]
ATHHLITT, 2004 ,25(5) ;486 —488.

Xie Qichao, Liu Zhen. Paleo-fluid potential evolution and hy-



555 1]

VK A A8 IR M B ik AR i o B SR AR s SR A AL 685

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

drocarbon migration and accumulation in Bonan Depression
[J]. Xinjiang Petroleum Geology,2004,25(5) :486 —488.
TRIER] XA R, Ok, A B MEMTRA T i A B R
SRAERAN )], A2 ,2006,27 (1) 24 - 29.

Zhang Yingli, Zhao Changyi, Meng Yuanlin, et al. Numerical
simulation of Upper Paleozoic pool-forming history in Huanghua
Depression[ J ]. Acta Petrolei Sinica,2006,27(1) :24 —29.
RN AR AR A3 . AT I B v = B AR IR B R A
RELEAL[T]. M BERPE b [ i BT % 2 i,
2010,35(1) :115 —123.

Guo Xiaowen, He Sheng, Hou Yuguang. Numerical simulation
of petroleum generation , migration and Accumulation of the Es®
Formation in Bangiao depression[J]. Earth Science ( Journal of
China University of Geosciences) ,2010,35(1) :115 - 123.
BT AR, 22 AR W SRS Sy 2 R AT R[]
2RS4 ,2000,7(3) .11 -21.

Hao Fang,Zou Huayao, Jiang Jianqun. Dynamics of petroleum
accumulation and its advances [ J]. Earth Science Frontiers,
2000,7(3) ;11 -21.

PR o BT s AR [ M) G A7l Tl Hh Akt
2003 :300 - 301.

Pang Xiongqi. Modeling of geologic processes[ M ]. Beijing: Pe-
troleum Industry Press,2003 ;300 —301.

K, XU AR, Thah s, A5, SV 4 DX R AR 337 T8 A X
SRR AR [T]. Al R (B RBE D,
2005,29(3) :11 - 16.

Li Heyong, Liu Zhen, Ma Deda, et al. Control of palaeo-fluid
potential evolution over accumulation of oil and gas in western
Qaidam Basin[ J]. Journal of the University of Petroleum, Chi-
na,2005,29(3) :11 - 16.

Dahlberg E C. Applied Hydrodynamics in Petroleum Explora-
tion[ M]. New York : Springer-Verlag,1995 :204 —230.

Hindle A D. Petroleum migration pathways and charge concen-
tration ; a three-dimensional model[ J]. AAPG Bulletin,81(9) .
1451 - 1481

PV, i, S A5 IR ORED ) FR g T Y LA Bl
T 1] . Hb=RT%%,2001, 8(4) ;329 -336.

Tian Shicheng, Chen Yongjin, Zhang Xingguo, et al. The fluid
dynamics mechanism in migration-accumulation dynamics sys-
tem[ J]. Earth Science Frontiers,2001,8(4) :329 —336.

Davis R W. Analysis of hydrodynamic factors in petroleum mi-
gration and entrapment [ J ], AAPG Bulletin, 1987 ,71,643 —
649.

Pittman E D. Relationship of porosity and permeability to various
parameters derived from mercury injection-capillary pressure
curves for sandstone[ J ]. AAPG Bulletin,1992,76,191 —198.
TRARREE A 3%, AR 08 MR M IR R AR 20 AT [0 ], A mith
W5 ,2003,20(6) :61 —64.

Zhang Linye, Jiang Youlu, Liu Hua, et al. Relationship between
source rock and oil accumulation in Dongying Sag[ J ], Petroleum

Exploration and Development,2003,20(6) .61 —64.

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

TRAREE, XUPR, 5K B 2R, 238 M B B 5 R 5% & F 5
[M]. b5 35T ik At 2005, 114 - 126.

Zhang Linye,Liu Qing, Zhang Chunrong. Study on the genetic
relationships between hydrocarbon occurrence pools formation
in Dongying depression. [ M ]. Beijing: Geological Publishing
House ,2005,114 - 126.

Falvey D A, Middleton M F. Passive continental margins: evi-
dence for a prebreakup deep crustal metamorphic subsidence
mechanism|[ J]. Oceanologica Acta ,1981 ,4(Suppl. ) ;103 —114.
SR R SCT. B FH A8 B I A = 40 OB ] T )2 ) o
HERFFEL ], A (M) ,2000,14(5) 1320 - 324.
Wu Zhiping, Han Wengong. Erosiveness under the hiatus be-
tween Paleogene andneogene in Jiyang depression[ J ], China
offshore oil and gas,2000,14(5) ;320 —324.

A TS I EE R 5 (5 =) [ M. Lt Al
Tk HipRAE 20041 -279.

Shi Guangren. Numerical simulation methods of oil-gas basin
[ M]. Beijing: Petroleum Industry Press,2004,1 -279.

Tissot B P, Pelet R and Ungerer PH. Thermal history of sedi-
mentary basin, maturation indices, and kinetics of oil and gas
generation| J]. AAPG Bulletin, 1987 ,71(12) ;1445 —1466.
Ungerer P. State of the art of research in kinetic modelling of oil
formation and explusion [ J]. Organic Geochemistry, 1990, 16
(1-3).1-25.

FIR B, AR SRR, A RE R R s R R R AR
[1]. HFRHENTR ,2008,27(5) :87 -91.

Jiang Qigui, Li Zhiming, Zhang Caiming, et al. Characteristics
of light hydrocarbons of source rocks in Dongying Depression
[J]. Geological Science and Technology Information,2008,27
(5):87 -91.

kg, B, W5, 55 N HIBOUIRE BOR PN SR IR
HRBE— DR E M A A BT B[ T]. HAREL
PEJRE,2003,13(6) :626 - 630.

Guo Rutai, Wang Jianbao, Gao Xilong, et al. Evaluation of laser
probe technology maturity of source rocks—a case study of
source rocks in Dongying Depression [ J ]. Progress in Natural
Science,2003,13(6) :626 —630.

Waples D W. Time and temperature in petroleum formation : ap-
plication of Lopatin s method to petroleum exploration [ J].
AAPG Bulletin, 1980,64(6) :916 —926.

Sweeny J J, Burnham A K. Evaluation of a simple model of vit-
rinite reflectance based on chemical kinetics[ J]. AAPG Bulle-
tin,1990,74(10) ;1559 - 1570.

Suzuki N, Matsubayashi H, Waples D W. A simple model of vit-
rinite reflectance[ J |. AAPG Bulletin, 1993,77 (9) ;1502 -
1508.

Burnham A K,Sweeny J J. A chemical kinetic model of vitrinite
maturation and reflectance [ J ]. Geochimica et Cosmochimica

Acta,1989,53:2649 —2657.

(T#% 694 W)



694

Al 5 KRR R

%33 %

[32]

[33]

[34]

[36]

[37]

[38]

[39]

[40]

[41]

mal pressures: An overview [ C] // Law B E, Ulmishek G F,
Slavin V. Abnormal pressures in hydrocarbon environments.
AAPG Memoir,1998,70 .13 -34.

Swarbrick R E, Osborne M, Yardley G S. Comparison of over-
pressure magnitude resulting from the main generating mecha-
nisms[ C] / Huffman A R, Bowers G L. Pressure Regimes in
Sedimentary basins and their Prediction. AAPG Memoir,2002 ,
76:1 -12.

Lopatin N V,Emets T P,Romanov E A et al. Petroleum migra-
tion and trapping mechanism in fine-grained source rock forma-
tion[ J]. Journal of Geochemical Exploration, 2003, 78 - 79
(3):395 -397.

EIRHT, B IRAS, BREmA, 55, A LT AL o AR b 2 R
TIHVE RS2 ] . HuERBL2E R 2006 ,21 (1) :39 - 46.

(E#EF 685 W)

Cooles P, Mackenzie A S and Quigley T M. Calculation of pe-
troleum masses generated and expelled from source rocks[ J].
Organic Geochemistry,1986,10.:235 —245.

Mackenzie A S and Quigley T M. Principles of geochemical
prospect appraisal[ J ]. AAPG Bulletin, 1988 ,72 (4) :399 —
413.

Moo s, HH . R 5l as s [ M1, RO b E b BTR
2 ik, 1989:91 -92.

Chen Fajing, Tian Shicheng. Compaction and hydrocarbon mi-
gration[ M ], Wuhan ; China University of Geosciences Press,
1989:91 -92.

IR A B I, 255 G, 4. S b L T B A S
HAGEIIIR [ T]. HBBTR 2003 ,38(3) 1332 - 41.

Qiu Nansheng, Cai Jingong, Li Shanpeng, et al. Thermal evolu-
tion and hydrocarbon entrapment in the Weibei sag, Changwei
depression[ J]. Chinese Journal of Geology, 2003, 38 (3):
332 -41.

FOCH , ok, B, 45 R TG T =R v Je o)
ATHBESE[T], A5 R AR L BT, 2004, 25 (2) 209 -
215.

Zhu Youguang, Jin Qiang, Dai Jinxing, et al. A study on periods
of hydrocarbon accumulation and distribution pattern of oil and
gas pools in Dongying depression [ J ], Oil & Gas Geology,
2004,25(2) ;209 -215.

FoA SR X TRORAE. AR MR ORI A AT [0 ], A
5RO, 2003,24(3) 1215 - 218.

Jiang Youlu, Liu Hua, Zhang Le, et al. Analysis of petroleum

accumulation phase in Dongying sag[ J],Oil & Gas Geology,

[35]

[36]

[42]

[44]

[45]

Wang Zhaoming, Luo Xiaorong, Chen Ruiyin, et al. Effects and
influence of pore pressure on organic matter’ s maturation[ J].
Advance in Earth Science,2006,21(1) :39 -46.
LR, X% e, 2R TC. B Vb B T AR A A o e A e it
e KB e g ] DU, 2004 ,22(3) :525 - 528.
Zhao Guiyu, Liu Luofu, Li Shuyuan. Study on characteristics
and kinetics of catalytic degradation from Estonia kerogen[ J].
Acta Sediment Ologica Sinica,2004,22(3) .525 —528.

I, G0, O B, A R BOR SRR R Y BT
WA PR A e B R AR T[T ] SRR Bk B 22,
2009,20(1) :26 -31.

Wang Juan, Jin Qiang, Ma Guozheng, et al. Catalytic action of
sulphate evaporates in pyrolytic gas generation of source rocks

[J]. Natural Gas Geoscience,2009,20(1) :26 —31

(¥ % %)

T L e T et Tt AN

2003,24(3) ;215 -218.

[ A= | 2 8, SO R IV e A FE T g e A A A
HVRSIHTLT]. AT KE2441,2000,24 (4) 195 - 103.

Qiu Nansheng, Jin Zhijun, Hu Wenxuan. Study on the hydrocar-
bon charge history in Dongying depression by evidence from
fluid inclusions[ J]. Journal of the university of petroleum , Chi-
na,2000,24(4) :95 - 103.

WUSEI , V7, 224 245 45 AR5 T A 2 1A o A 01 Yk
S R [T H TR A, 2007 ,26 (1) 165 - 70.

Zhu Hougin, Pang Xiongqi, Jiang Zhenxue, et al. Accumulation
time and accumulation process of lithological Reservoirs in
Dongying Depression [ J]. Geological Science and Technology
Information ,2007 ,26 (1) :65 —70.

IRy BRELIL, X R 45 IR R 2 S8 G448
ARE MBS = Bom T R ME N W E ()], R
FHE 1K, 2008 ,27 (4) :69 - 74,

Li Zhaoqgi, Chen Honghan, Liu Huimin, et al. Division of hydro-
carbon charges and charging date determination of Sha 3 Mem-
ber,Dongying Depression by various aspects of fluid inclusions
[J]. Geological Science and Technology Information,2008 ,27
(4):69 -74.

N, BRI, AR [ 27, 45 2R 76 M1 e ot X R 2l <
I B PR M), A= 4R, 2010,31(3) :386 -
393.

Sun Xiuli, Chen Honghan, Song Guoqi, et al. Hydrocarbon accu-
mulation period and its controlling factors in deep formations of
Shengtuo area in Dongying Depression[ J]. Acta Petrolei Sinica,

2010,31(3) :386 —393.
(¥ % %)



