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Tectonic genesis of Triassic Yanchang Formation valley systems,southern Ordos Basin
He Faqi, Qi Rong, Wang Fubin,Deng Jie,Cheng Li,Hu Tianle

( North China E & P Company ,SINOPEC , Zhengzhou , Henan 450006 , China )

Abstract; The valley systems widely developed at the top of Yanchang Formation in the Zhenjing area, southern
Ordos Basin, is previously considered to be a product of long denudation and river erosion. However, deeper
investigation indicates otherwise. In order to gain clearer insights into the connection between the development
characteristics and occurrence of the systems with regional tectonics, this study characterizes the systems and
discusses their tectonic genesis through analyses of fault interpretation and pre-Jurassic paleogeomorphy restoration
based on 3D seismic data. It shows that the main fault ( Yudu) experiences a sinistral strike-slip due to a NE-SW
oblique compression during the late deposition stage of the Yanchang Formation , causing some layers of the formation
that are still in the process of diagnesis to be plastically deformed to form a series of NW-SW trending compressional
uplifts and valleys. An almost synchronously occurring NW-SE extension eventually results in the formation of this
broadly distributed valley systems. The understanding can be used to guide the exploration of reservoirs in both the
Yanchang Formation and overlying Yan’ an Formation in the area.
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Fig.1 Locations of the study area and surrounding faults ,Zhenjing,southern Ordos Basin
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Fig.2 Composite stratigraphy column showing the Yanchang Formation,southern Ordos Basin
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Fig.3 Seismic section showing the valley systems in the Yanchang Formation,southern Ordos Basin ( section location shown in Fig.4a)
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Fig.5 Faults (a)and model of stress (b) at the bottom of

Chang 7 Member , southern Ordos Basin
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Fig.6  Core images showing soft sediment deformation, Yanchang Formation, southern Ordos Basin
a. HH87 Jf, HIR 2 475.87 ~2 476. 15 m, J&t ;b HHS7 JF, HEYE 2 457. 07 ~2 457.29 m, ByHb I £ s c: HHOL JF, HEYR 1 744.38 ~ 1 744.61 m,
b d HHOL JF, HIR 1 744.38 ~ 1 744,61 m, 41545 ;e HHOL 3, HIYE 1 746. 66 ~ 1 746.85 m, 41k ;1. HHO1 JF HIVE 1 747.93 ~1 748.10 m,

2) FEAZH ORI I M )= 1% R 58 4 8 45 e, 78

SW — NE [ X 30H) i 55 I AR T I T 3 | 1R
J7 Tl NW = SE [ AR B K18 4% 5 o T AR W 200
FEREEMAER,NW = SE AR AT, B T NE -
SW [ (4 fif = 45

[2]

(3]

[4]

(5]

Z % X W

AP, BERAACOPR AR %, 5. SRS WA e g A th A2 135
FRRZ Bt B PR T ] HBBER2F47,2003,24 (1) +49 - 54.

Shi Zhigiang, Han Yonglin, Zhao Junxin, et al. Depositional system
and paleogeographic evolution of the Middle Jurassic Yan’anian stage
in the central and southern Ordos Basin[ J|. Acta Geoscientica Sini-
ca,2003,24(1) .49 -54.

SRIEA, SRS 2%, B EHR , 45, SRR S M it e S AR 2 42 R
S 22 20 T A T AR R P AR T (T . oy M 324, 2008, 10 (1)
63 -71.

Guo Zhengquan, Zhang Lirong, Chu Meijuan, et al. Pre-Jurassic
palaeogeomorphic control on the hydrocarbon accumulation in the
Lower Yan “an Formation in southern Ordos Basin [ J]. Journal of
Palaeogeography ,2008 ,10( 1) :63 - 71.

IR, 2 SCJE TP, G5 Bl AR s DX R 2 4 vt b S
FERFT[ )], HURAE],2010,28(6) 1229 - 1237.

Zhu Jing,Li Wenhou,Han Yonglin, et al. Research on palacogeomor-
phic features of pre-Jurassic and accumulation regularity of oil reser-
voir in the area of eastern Gansu, Ordos Basin[ J]. Acta Sedimento-
logica Sinica,2010,28(6) ;1229 —1237.

ZERUAS 25 PRI, 45 SRR 2230 A AT b DX PR R At ol Y YR
O3 RAERIAZR [T ]. RIRSHIBRARR,2013,24(6) 1109 - 1117.

Li Fengjie, Li Lei, Lin Hong, et al. Distribution characteristics and
controlling factors analyses on incised paleochannel reservoir of valley
filling in Jurassic of Wuqi area, Ordos Basin[ J]. Natural Gas Geo-
science,2013,24(6) :1109 - 1117.

AR AR, PRI T, 45 2RI T RS IR OR 2 AR AR S
IHAGHOCFR [T BEARBE T 22741 ,2020,40(3) 486 —493.
Li Yongfeng, Dai Bo, Huai Haining, et al. Paleomorphology of Jurassic

(6]

(7]

[8]

(9]

in the southern area of Ansai Oilfield and its relationship with oil and
gas accumulation in Yan” an Formation[ J]. Journal of Guilin Univer-
sity of Technology,2020,40(3) .486 —493.

XA, 38 7%, 57K, 55 SRR 247 A 22 65 P HB X AR B R AT %
R AR A DURUE AL XXM A3 [T]. Wb R4 (A
SRBL2FRR) ,2020,50(3) 1490 —500.

Zhao Hong, Dang Ben, Dang Yongchao, et al. Depositional system and
its evolution of the Lower Yanan Formation Jurassic in Ansai district ,
Ordos Basin[ J]. Journal of Northwest University ( Natural Science
Edition) ,2020,50(3) :490 - 500.

RY ZEE KR, G SRR 2T A D AR 3 X PR B B T AR AR
5B XS AR AR W 2R [ )] #bJSUiE 41z ,2013,32(11) 11806 —
1814.

Yuan Zhen,Li Wenhou,Zhu Jing, et al. The restoration of Pre-Jurassic
paleogeomorphology and its influence on oil accumulation in Long-
dong area [ J ]. Geological Bulletin of China, 2013, 32 (11);
1806 —1814.

TR, 4R, 4K, 5 SRR 2 A S X AR B G A
FAE SR EERRT]. WM ,2014,21(2) : 147 - 151.
Yu Lei, Wang Weibin, Che Fei, et al. Lower Jurassic paleogeomor-
phology characteristics and relationship between oil and gas accumu-
lation in Wuqi oil area of Ordos Basin[ J]. Fault-Block Oil & Gas
Field,2014,21(2) :147 - 151.

FEARES, SCEN 1730, 55 SRR 2407 4 S b Xy b 30 0
% T HB N EOE BRI R S L E BT [ T]. M5 AR
2019,24(5) :627 —634.

Jiang Daiqin, Wang Zhigang, Tang Renwen, et al. Analysis on the for-
mation and enrichment control mechanism of the lower Jurassic reser-
voirs by paleo-geomorphology of Wuqi area in the Ordos Basin[ J].
Journal of Geomechanics,2019,24(5) :627 —634.
XU RUB, JEARTL, 5. SR 22 40 40 b SR G 22 3 X T PR 2
AR SBR[ 1] 22N R A2 ( FARBAERR) L2020,
56(1).8 —15.

Wang Xia, Liu Fenglin, Fan Baijiang, et al. Palacogeomorphic features
of pre-Jurassic and accumulation regularity of oil reservoir of Zengcha

area in Wugqi County, Ordos Basin[ J . Journal of Lanzhou University



1062

5 KRR R

542 %

[11]

[12]

[13]

[14]

[16]

[17]

[19]

[20]

( Natural Sciences) ,2019,24(5) :627 - 634.

LT, AT LI Bli A B 23t S A 1 A R S
FERSHLERILT]. ARSI % ,2016,43(4) :529 -539.

Dong Guiyu, He Youbin. Mechanism of sand body prediction in a
continental rift basin by coupling paleogeomorphic elements under the
control of base level [ J]. Petroleum Exploration and Development
2016,43(4) :529 —539.

SR E IR, ARG S Z W A R — TE A s R A L
AT LARLR G DL R TR S 9 [0 ] ob R 2 4,
2019,48(2) ;344 —-352.

Meng Qian,Li Yue, Li Junhui, et al. Analysis of source and conver-
gence coupling control sand mechanism in complicated faulted basin ;
An example of Beier depression in Hailar basin[ J]. Journal of China
University of Mining & Technology,2019,48(2) ;344 —352.

XUVBPE R ZLA% /N 45 SRR S A s AL — DA Ay i s A
P B R () W [T ] B4, 2006,80(5) 1617 - 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 Geologica Sinica,2006,80(5) ;617 —638.

Chen G,Sun J B,Zhou L F,et al. Fission-track-age records of the
Mesozoic tectonic-events in the southwest margin of the Ordos Basin,
China[ J]. Science in China (Series D) ,2007,50(2) :133 - 143.
KBl Bl AT AR AT R, 45 e A R 3 e AT X - A S
A3 AR A R LA T S —— LT IR 2230 40 4t VY g ALV ot XS
KA RBII]. #A2%4H],2020,36 (11) :3537 -3549.

Zhang Yuanyuan,Ren Zhanli, He Faqi,et al. Meso-Cenozoic structural
characteristics and their reservoir controls of structural transition area
in China Craton: A case study of Yanchang Formation in Zhenjing
area of southwestern Ordos Basin[ J]. Acta Petrologica Sinica,2020,
36(11) :3537 —3549.

Dong Y P,Yang Z,Liu X M, et al. Mesozoic intracontinental orogeny
in the Qinling, Mountains, Central China[ J]. Gondwana Research,
2016,30:144 —158.

TR, FEE W, A5 SR 2 A S 2 10, WTHOR AR
AELT]. Ak ih e, 2015,27 (4) :26 - 30.

Ding Xiong, Tian Jingchun, Yao Jingli, et al. Sedimentary characteris-
tics of sandstone in Chang 10, stage of Yanchang Formation in Ordos
Basin[ J]. Lithologic Reservoirs,2015,27(4) :26 -30.

ZEonSR MR, A, . SRR Z A T R A MUY
A B DURRFEIRAE [T ] tHE 54057 ,2020,39 (1) :56 - 71.

Li Yuanhao, Yang Guiru, Peng Jian, et al. Formation and evolution of
pre-Jurassic palaeogeomorphology and characteristics of sedimentary
filling in Ordos Basin[ J]. Global Geology,2020,39(1) :56 —71.
XIS PR, AR, 2R R , 4. v &2 T e Y 0 0 24 3 8 9 — I
RG[T]. HuERBL¥,2017 ,42(11) 11883 — 1896.

Liu Qianghu,Zhu Xiaomin, Li Shunli, et al. Source-to-sink system of
the steep slope fault in the western Shaleitian Uplift [ J ]. Earth
Science,2017,42(11) ;1883 - 1896.

PRIEE  RACH, TR A 7, 48 3l I - I RT3 B R AR
W Tk R (1], A5 Kb T, 2020, 41 (5) - 1107 -
1118.

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

Tan Mingxuan, Zhu Xiaomin, Zhang Zili, et al. Liu Wei, Zhao

Hongchao, Su Bin. Summary of sedimentological issues and funda-

mental approaches in terms of ancient “Source-to-Sink” systems[ ] ].

0il & Gas Geology,2020,41(5) :1107 - 1118.

FhIGEIR , TR, DE/NAS, A5 v M £ T BEETY AR = B

FERBAE[T]. AR, 2018,30(5) : 1 - 10.

Du Xiaofeng, Wang Qinbin, Pang Xiaojun, et al. Quantitative charac-

terization of source-sink system of Ed; in Shinan steep slope zone,

Bozhong Depression[ J]. Lithologic Reservoirs,2018,30(5) ;1 - 10.
AT BRVL O A B IR SC B 2 v A R R S R SR A 43

HrID]. Wil S v E BT (RIL) ,2012.

Wang Zhiyun. Analysis of ancient valley system and sand body distri-

bution of Wenchang Formation in Enping Sag, Pearl River Mouth Ba-

sin[ D]. Wuhan ; China University of Geoscience ( Wuhan) ,2012.

E R, XM, LIRS, 55, SR S U A VY g 3 = A AR R T

FIh A SRR IE S [T ] A A 22 41,2020,36 (4) 11199 -

1212.

Wang Jianqiang, Liu Chiyang,Zhao Hongge et al. Uplift and exhuma-

tion events and thermochronological constraints at the end of Triassic

in southwestern Ordos Basin[ J]. Acta Petrologica Sinica, 2020, 36

(4):1199 -1212.

Xia Dongling, Wu Yue, Zou Min, et al. Quality characterization of

tight sandstone reservoirs in the Yanchang Formation of the Honghe

oilfield , Ordos Basin, central China[ J]. Energy Geoscience, https://

doi. org/10. 1016/j. engeos. 2021.07.001.

TROGHT, A, WRIEE. 10K 25 30 4 b W B8RRI R JF A ot b 5 8

SCLTY. A Al R 241, 2019 ,48 (4) 830 - 841,

Xu Xingyu, Wang Weifeng, Chenmou. Characteristics of faults and

their significance in hydrocarbon accumulation in Ordos Basin[ J].

Journal of China University of Mining & Technology,2019,48 (4) .

830 —841.

Yuan Hui, Yin Shuai, Dong Li, et al. Restoration of the pre-Jurassic

paleogeomorphology and its control on hydrocarbon distribution in

western Ordos Basin[ J]. Energy Geoscience, htips://doi. org/10.

1016/]j. engeos. 2021. 06. 007.

FAh. SR B - ) X A R R E [T]. Wik

WA H ,2019,26(02) ;142 - 146.

Wang Meng. Mesozoic fracture development characteristics of Zhen-

yuan-Jingchuan area, Ordos Basin [ J]. Fault-Block Oil and Gas

Field,2019,26(02) . 142 — 146.

A3, B, A5, 45 U 2 Wl B XL R IR - LR R

[J]. Wik < /M ,2019,26(03) ;279 - 284.

Shi Wenlong, Yang Bo, Li Huiyong, et al. Paleogene source-to-sink

system of surrounding slope area of Shaleitian Uplift[ J]. Fault-Block

0il and Gas Field,2019,26(03) :279 - 284.

JRELZE A, BRAT, 55 AR — SR G450 R 2 st h A 7

AMRAELT]. A5 KRR ,2019,40(4) ;752 -762.

Qu Hongjun, Pu Renhai, Chen Shuo, et al. Controls of facies potential

coupling on oil accumulation in the Mesozoic Ordos Basin[ J]. Oil &

Gas Geology,2019,40(4) .752 -762.

(% P EH)





