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Hydrocarbon accumulation system of the Mesozoic
in Zhenjing oilfield the Ordos Basin

Ding Xiaoqi Zhang Shaonan Xie Shiwen Yi Chao and Xiong Di

( State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation Chengdu University of Technology
Chengdu  Sichuan 610059 China)

Abstract: The Mesozoic reservoirs of the Zhenjing area on the southwestern edge of the Ordos Basin feature in
large tightness low permeability low abundance and large reserves. They possess huge exploration potentials
which have been evidenced by several high—yield wells penetrating these reservoirs. The Zhenjing area now has
become one of the main areas for reserve replacement of SINOPEC. Through the analysis of source rocks physi-
cal properties of reservoirs trap features diagenesis and characteristics of mudstone compaction it is believed
that tectonism resulted in the changes of diagenetic paths and overpressure distribution and hereby the variaty
of reservoir types. As a result the Mesozoic hydrocarbon accumulation mechanism varies distinctively in diffe—
rent layers. In this paper dynamic mechanisms of hydrocarbon accumulation in the Yanén and Yanchang for—
mations are classified into three types namely the indigeneous high-pressure enclosed type the indegeneous
low—pressure semi-enclosed type and the distal normal-pressure open type. For the indigeneous high-pressure
enclosed type exploration should be focused on searching for highly-efficient reservoirs while for the indege—
neous low—pressure semi-enclosed type clastic paleo-weathering crust should be the focus of exploration. As for
the distal normal-pressure open type the major exploration targets are differential compaction anticlines associ—
ated with paleogeomorphology.
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Location and structures of Zhenjing oilfield the Ordos Basin
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Table 1 Physical properties of the Mesozoic reservoirs in Zhenjing area the Ordos Basin

% /(1072 pm?)
/
4.9 16.6 12. 8 0.11 54.70 8. 40 140
6 2.3 23.2 11.8 0.02 77. 40 0.55 279

8 1.2 17.2 9.2 0.01 1.43 0.22 431
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Fig. 2 Reservoir profile in Zhenjing oilfield the Ordos Basin
2 2.2
6 4+5
o 6
(R,)
10
2.1
6 o
2.3
6 ( ) 1
6 )o 6 I
6




161

13- 14

500 m

3)

500 m

)

270 ps/m

15

4.1
8

1 900 ~2 400 m

240 ps/m

8

7\

16

©~ S
-
o~
_ ]
m —
By
= ] o
l
o =
o~
— °
] o o
MM - m Q
w
— r o
N =]
— —
=
=
B e DRl LR N | T IR (R
T T ] ] i
- F—————— t————— fo————— 4—————— -
| I | I I
|||||||| e e e L
I | I I |
\\\\\\\\ e e e B B
| | I | |
N | R SR | | R SO M|
I ] I I [}
=~ | | I |
T | 1 P — | [ [P | [ [, K er—|
N = | ] | | |
& I | I | |
= | | I I |
e i R e Y — e S ——— i ————
o| | I =1 |
% : | ol 0" | |
= | a | @ |
= | - - A 1
I I I I |
1 S SO F—————— tm——————— e ————— d—————— H———————
o | | | I |
I I 1 I I
I | I I |
I | I | |
| | =il e~ oe |
I | I I |
| I H, WJ VK# H I
| I
s , " 1* ‘, _
~ o o = < < =] =)
= S = =] =1 =3
wy (=1 wy (=} wy (=}
— - o~ ] Ly
°
/35 3

Fig. 3 Characteristic curve of mudstone compaction

in the study area
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Fig.4 Dynamic models of hydrocarbon accumulation in Zhenjing area the Ordos Basin
4.2 « P °
6 4+5 (2.
7 o 6
4+5 (210 Ma) .
7 [3 b4
. 5
7 N N
22 . 7
23-27
21 28-31
43 (1900~2400 m ) .
7 AY AY



Palaeogeography 2008 10( 1) : 63 —69.
M .
2007.
Wang Daofu. Ordos Basin extra low permeability oilfield devel-

opment M . Beijing: Petroleum Industry Press 2007.

2 163
2003 30(5):1-5.
Zhao Wenzhi Hu Suyun Wang Zecheng et al. Key role of
basement fault control on oil accumulation of Yanchang Forma—
tion Uppe Triassic Ordos Basin J . Petroleum Exploration
° and Development 2003 30(5):1 -5.
6
J. 2008 15(2):5-8.
Zhou Wen Liu Fei Dai Jianwen et al. Factors influencing
Mesozoic oil and gas reservoirs in Zhen-Jing area J . Petrole—
1) A A um Geology and Recovery Efficiency 2008 15(2) :5 —8.
7
N “ ” J .
3 R 2008 30(4) :385 -388.

2) Ding Xiaoqi Zhang Shaonan Liu Yan. Relationship between
Pre-Jurassic palaecogeomorphology and oil distribution of Zhen—
jing oilfield in South Ordos Basin J . Journal of Earth Sci-
ences and Environment 2008 30(4) : 385 -388.

7 8

3) « »” J. 2001 28( 3) :260 —266.

Zhao Junxing Chen Hongde Shi Zhiqiang. The way and im—
plications of rebuilding palacogeomorphology taking the re—
° search of palaeogeomorphology of the Ordos Basin before Juras—
4) sic deposition as example ] . Journal of Chengdu University of
Technology 2001 28( 3) :260 —266.
. 9 8,
I 2006 80(5):712 -718.
Liu Linyu Cao Qing Liu Yiqun et al. Chang 8 _1 Sandstone
Diagenesis and the Influence on Chang 8_1 Reservoir of south
L Area of Baima Ordos Basin J . Acta Geologica Sinica 2006
1987. 80(5) 1712 ~718.
Editorial Board for Petroleum Geology of Changqing Oil Field. 10
Changqing oil field M . Beijing: Petroleum Industry Press M. . 2001.
1987. Mou Zehui Zhu Hongquan Zhang Keyin et al. Petroleum sys—
M. tem of Mesozoic in the south of Ordos Basin M . Beijing: Pe—
2003. troleum Industry Press 2001.
He Zixin. Evolution and petroleum of Ordos Basin M . Bei— 11
jing: Petroleum Industry Press 2003. J . 2011 18
(1):18 -22.
1. Ding Xiaoqi Zhang Shaonan. Diagenesis and effect on physi—
2008 10( 1) :63 -69. cal properity of Mesozoic reservoir southwestern Ordos Basin
Guo zhengquan Zhang lirong Chu meijuan et al. Pre-Jurassic J . Petroleum Geology and Recovery Efficiency 2011 18
palaeogeomorphic control on the hydrocarbon accumulation in the (1):18 -22.
Lower Yanan Formation in southern Ordos Basin J . Journal of 12

J. 2010 16(2):247 -
254.
Ding Xiaoqi Zhang Shaonan Ge Pengli et al. Relationship
between reservoir properties and chlorite rims: a case study from
Yanchang Formation of South Ordos Basin North China J .
Geological Journal of China Universities 2010 16( 2) : 247 -
254.



164

32

13

15

16

17

18

19

20

21

22

J. 2006 30(4):
455 -462.
Xu Liming Zhou Lifa Zhang Yikai et al. Characteristics and
tectonic setting of tectono-stress field of Ordos Basin J . Geo—
tectonica et Metallogenia 2006 30(4) : 455 —462.
Jansa L F Noguera urea V H. Geology and diagenetic history
of overpressured sandstone reservoir Venture gas field off-
shore Nova Scotia Canada ] AAPG Bulletin 1990 74
(10) : 1640 - 1658.
Lubanzadio M Goulty N R Swarbrick R E. Dependence of

sonic velocity on effective stress in North Sea Mesozoic mud—

stones J . Marine and Petroleum Geology 2006 23(6):
647 - 653.
M .
2000: 3 -20.

Tian Shicheng Bi Yanpeng. Dynamic pool-formation system
M . Beijing: Geilogical Publishing House 2000:3 —20.

2006 80(5):

617 —638.

Liu Chiyang Zhao Hongge Gui Xiaojun et al. Space-Time

Coordinate of the Evolution and Reformation and Mineralization

Response in Ordos Basin J . Acta Geological Sinica 2006

80(5) :617 -638.

M . : 2001.
Zhang Guowei Zhang Benren Yuan Xuecheng et al. Qinling
orogenic belt and continental dynamics M .

Press 2001.

Beijing: Science

2008 10(2) : 159 —166.

Deng Xiugin Lin Fangxiao Liu Xianyang et al. Discussion on
relationship between sedimentary evolution of the Triassic Yan—
chang Formation and the Early Indosinian Movement in Ordos

Basin ] . Journal of Palaeogeography 2008 10(2) : 159 - 166.

7 ]
(6):573 —582.

2009 38
Zhang Wenzheng Yang Hua Peng Pingan et al. The influ—
ence of late Triassic volcanism on the development of Chang 7
high grade hydrocarbon source rock in Ordos Basin ]
Geochimica 2009 38(6) :573 —582.

Liu Xinshe Xi Shengli Huang Daojun. Dynamic conditions of
Mesozoic petroleum secondary migration Ordos Basin J . Pe—

roleum Exploration and Development 2008 35(2) : 143 - 147.

2009 30(6) : 706 —713.

Li Yuanhao Liu Jianping Liang Yan et al. Physical simula—

23

24

25

26

27

28

29

30

31

tion of hydrocarbon accumulation in low-permeability lithologic
reservoirs: an example from the Yanchang Formation in the Up-
per Triassic of the Ordos Basin J . Oil & Gas Geology 2009
30(6) :706 -713.

J. 2010 32(4):16 —19.
Ding Xiaoqi Zhang Shaonan. Study on the weathered crust of
conglomerate in Upper Triassic Yanchagn Formation of Zhen—
jing field J .
2010 32(4):16 -19.

Journal of Southwest Petroleum University

I 2007 28(2):131 -138.
Tian Shicheng Sun Ziming Fu Jinhua et al. A discussion on
dynamics and dynamic system for hydrocarbon migration and ac—
cumulation J . Oil & Gas Geology 2007 28(2):131 —138.
Behr H J.
J. 1996 17(2) : 15 -23.
Zhao Mengwei Hans-Jurgen Behr. Vitrinite reflectance in Tri-
assic with relation to geothermal history of Ordos Basin J .

Acta petrolei sinica 1996 17(2) :25 -23.

I 2009 30(2):
149 - 155.
Li Zhongdong Hao Shumin Li Liang et al. Comparison be—
tween the Upper Paleozoic gas reservoirs in Ordos Basin and
deep basin gas reservoirs J . Oil & Gas Geology 2009 30
(2):149 -155.
Zhao Mengwei Behr H J Ahrendt H. Thermal and tectonic
history of the Ordos Basin China: evidence apitite fission
vitrinite reflectance and K-Ar dating J .

1996 80(7) : 1110 - 1134.

track analysis

AAPG Bulletin

J. 2009 30
(6):726 -731.
Ding Xiaoqi Zhang Shaonan Xie Shiwen et al. Hydrocarbon
accumulation pattern in the Mesozoic of Mahuangshan area in
the western margin of the Ordos Basin J . Oil & Gas Geology
2009 30(6) :726 —731.
Magoon L B Dow W G. The petroleum systemrom source to
trap M . AAPG Memoir 1994 60:3 -22.

g!
J. 2010 31(6):

770 -778 837.
Luo Xiaorong Zhang Liuping Yang Hua et al. Oil accumula—
tion process in the low-permeability Chang-8' member of Long—
dong area the Ordos Basin J . Oil & Gas Geology 2010 31
(6) :770778 837.
Bradley A D Michael D J. Organic geochemistry of oil and
source rock strata of the Ordos Basin north-central China J .

AAPG Bulletin 2007 91(9) : 1273 —1293.

( )



