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Abstract; Natural fractures play an important role for the exploration and development of low-permeability reser-
voirs in the Triassic Yanchang Formation of the Ordos Basin. Abundant hydrocarbon resources have been found in
the Yanchang Formation of the Gufengzhuang area, showing good exploration prospects. However, only limited
research results on fractures have been obtained, and the distribution law and active period are both unclear.
Based on the analyses of core, imaging logging, carbon—oxygen isotope, homogenization temperature of fluid
inclusion, acoustic emission, tectonic stress and fracture activity, the characteristics, formation stages and
causes of natural fractures in the Chang 7 to Chang 9 members of the Yanchang Formation in the Gufengzhuang
area were studied, and corresponding indications for petroleum accumulation were discussed. Natural fractures

are well-developed in the Chang 7 to Chang 9 members of the Yanchang Formation, especially in the Chang 7
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member. High-angle and vertical fractures are ubiquitously developed, mainly of NEE orientation, followed by
NE, and finally NW and NWW. The fractures are generally unfilled or semi-filled by calcites, providing effective
pathways for hydrocarbon migration. The fracture surface is flat, and obvious traces of oil migration such as oil
invasion, oil stain and oil spot can be observed. The average values of oxygen isotopes of the Chang 7 to Chang 9
members are —15.8%0, —17.5%0 and —18.7%o, indicating that the factures were formed at depth of 1 675, 2 338
and 2 785 m. According to the homogenization temperature peaks of fluid inclusions of 90-100 °C and 120-130 °C,
the formation depth of fractures is 1 750-2 000 m and 2 500-2 750 m. The fractures in the Chang 7 to Chang 9
members were active during multiple stages, including the Indosinian, Yanshanian and Himalayan stages, with
the Yanshanian and Himalayan as the main active stages. Effective fractures developed in multiple stages have
improved the physical properties of low-permeability reservoirs in the study area. They provided important migra-
tion channels and storage spaces for the formation of multi-layer and deep-layer reservoirs such as Chang 7,
Chang 8 and Chang 9, and affected the productivity of oil wells.

Key words: fracture characteristics; formation stages; hydrocarbon significance; Yanchang Formation; Gufeng-

zhuang area; Ordos Basin
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Fig.1

Structural location of Gufengzhuang area in western Ordos Basin

and comprehensive stratigraphic histogram of Triassic Yanchang Formation

Booy BRI RN 2 T B — B R R Al
KR AR AR s —TIK s, EBOATRIK &
Jesa B T e A i TUA S 2 B A A, K8
B, s OER o3 DX Sk b R P R JZ A AR
= PR U DI AR A8 0 T PP 0 S — R e )
RGN, R B 8 A7 BB N RO AP AR A
SR D A R e e LA R B
K7 B, S 190 4 JR A 4 S B P 30, 4 DX K i
JEJE Bl ECOR, LI — BRI . b Bl
I T TUE SRR — A AR
WA SR OIS . DR TR T BT O SE
Ay EZAEMET

U A AT R R T AR R I 2 Mg
A TR 2 3 A IR B Y AL P AR P b
s MU AR R R BRI AR
R IZ X IE R A IR 5, A 2=
F R/ INTH & B RS A (BT 1)

2 Z5E KRB RHME

A 15 SR 1) K 5 R0 A 6 S AR R i
MR BB RIMER ) ARy U4 7 b IX K
2H 13 DA EE I 18 E G %k 13 1t
I EA R 2R A3 3 AR B & 2 DA A
PRSI AE , X R SR F v 2 4% % T RRAE S

A Y U R I T IRAWF ST,
2.1 FHIDREEETE

M 13 K 7—K 9 BiiFEA O (E 2a-e) i
i ] ULRRIEAS ] () 2 4, e BRUT 2 P SR 25
VABY VISR 32 0 Aok S as D 2 4E DI
MEEF RS | e I KA —,
AN 3 em, Fx KATIK 90 em, Z3453 0y TR TT A
Ak (E 2a,e)  JKIATEEERTIL 0.5 em, £ B AT 3L
L1 m, #5553 kA pomT ULy ; 24 4% 1w 27 B, o] U
2245 N B0 ) 24 4 M B o A ORI /D i A i R
(Kl 2d) , &V 2E8E A Z WPk, A 5uE s
Brail e RA BT 10 5 802 A 4 50kE N 24 1)
TE 4 (K 26-g) , JFEAE 40 wm N, IR Z4E
T A5 2 (R 0 H AR YRS £ Y seiE  E
B RIA— R I & A B A RE

DS F AR Ge it 2B (K] 3) , Mak 7
SRR F2 2 O R TR SRR TR I, 7 AR R
59%V) I, KRR = . A A 4
FRIL Wi R AR D LA RS A3 kAR
A DL I 32 BT AR A B I Rs RS IR,
F21 1K 8 Br Bk i o L IR i 48 et B £
SHAFLT A, S SR R R AR IE B Y L
FEAE(E 2h) , DL EBLRUEN T 248 AU SRS
BRI R I , R M AE R A 0],



B b B

- 112 - http . // www.sysydz.net

7
545 4%

K2 SRR 22 07 4 b v oty W P DX 2 71K 9 B AR BEARAIE

a.F34 3 K 7 B2 321.64 m, 288 )5 A0 BRI TE , B ; .Y 156 1< 7 BE 2 200.5 m, Z48% il e, Y125 -, K 8 BE,2 420.1 m,
2055 WL I SOE TR ;d. Y120 I, K 9 B, 2448 TFEH; e Y120 J1, K 9 B, 1 677.2 m, 2445 )7 A kiR 2 7038, £. 72 K 8
Bt,2390.4 m, FAHHREE, Z4E 0 134 I K 9 BE,2 490 m, FIH LG Ak s hoF21 S K 8 B2 443.47 m, 90 B Ak

Fig.2 Characteristics of fractures in Chang 7 to Chang 9 members

of Triassic Yanchang Formation, Gufengzhuang area, western Ordos Basin
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of Triassic Yanchang Formation, Gufengzhuang area, western Ordos Basin
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Image logging showing characteristics of natural fractures in Chang 7 to Chang 9 members

of Triassic Yanchang Formation, Gufengzhuang area, western Ordos Basin
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to Chang 9 members of Triassic Yanchang Formation, Gufengzhuang area, western Ordos Basin
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in typical wells, Gufengzhuang area, western Ordos Basin



14

R A, SRR Z I A PU AR W X = RAE AL 71 9 BOREEFFAE K U L

- 119 -

PRAE S A3 XA B R S

BEAh, 0 e 4 | R4 ST U B — 4[R]3 3R A
TR LA T ZLAE U | o TR e A
BICZHRE i 24 A5 B DL ST SRAR A R v AR I i
AETE ), O AR SCREE IR AT 58 AR AN A A2
i BAE A 5 BT 5T AR vh 2 A0 F 58 3 T T RE A% AL
BITH T

5 ZEip

(D) HIEEMX =S RERKARK 7—K 9 BER
RMERE UK TBRREEE, K9 BKD,; 2%
DLy B R BLA% R &, B M LA NEE 12 3, NE
Rz, D NW FI NWW ] 5 29 4% 1 80 1, )
U B e TR A IR SRR SR O LA
e

(2) AR G O WL G DN | 2R 5% e bt
Wrt—A R R AR FE AR BCA A RS SR,
FELRBWFFE DR 3 1 S5t | 40 Sl R 3 A, iy i
JEHL X S i 2 A 2 1, 20 B B S i g
LSRN B S hoRERA 3 ANV, 2 S B L
WIF = SR, ER S HE SN ) R ik N ) R AR
T/bE NW [ 244E el EW i I 0y, B K
IT SN NWW K 84> NEE [ 2448 ; = S hiffE ] NE
[ k38 W 7248 T NEE (NE [7] 24%%

(3) AR 5500 A S 88 0% T 162
P, HaEMiEBIERK 7 K8 KIBRFLZINER
TP L R IE

Sk

[1] DENG Ben,ZHAO Hong, QU Mengmeng, et al. Distribution
characteristics, genesis analyses, and research significance of
Triassic regional structural fractures in the Ordos Basin, central
China[ J].Geological Journal ,2018,53(S1) ;212-224.

[2] HEARGALE, HAL F S8R e S L0 K 8

ORI B BTV R AL T R [J]. A i SE 58 M B, 2021,
43(4).704-712.
XIA Dongling, WU Yue, XIA Dongdong, et al.Characterization
method of heterogeneity for Chang 8 tight reservoir in Honghe
oil field,southern margin of Ordos Basin[ J].Petroleum Geology &
Experiment,2021,43(4) .704-712.

(3] FEJRTHRA, BRe A , S5, S0 22 W7 2 M 0 50l XS < 20
SRR SR [ )] AR B TR 2 2 i ( A SRR 0
2011,38(2) :220-228.

WANG Qiyu, ZHENG Rongcai, LIANG Xiaowei, et al. Feature
and genesis of the reservoir fractures of Upper Triassic Yan-
chang Formation in Jiyuan area, Ordos Basin [ J]. Journal of
Chengdu University of Technology ( Science & Technology
Edition) ,2011,38(2) :220-228.

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

FAN Jianming, QU Xuefeng, WANG Chong, et al.Natural fracture
distribution and a new method predicting effective fractures in tight
oil reservoirs in Ordos Basin,NW China[ J].Petroleum Exploration
and Development,2016,43(5) :806-814.
XATEE W RUE BN, 5 SRR S i B /K s XK 8 B
B R B REE BTl i S e [ S BT SR IO
2014,21(6) :57-60.

LIU Xingjun, YANG Shuangding, XIE Gang, et al.The study of
relationship between fracture characteristic and yield of Chang8
section in Heshui area,Ordos Basin[ J].Petroleum Geology and
Recovery Efficiency,2014,21(6) :57-60.

W IR AR B 35 D 2 il S 2 A M B AR [T ] 3t
Bl#,2004,39(1) :11-17.

ZENG Lianbo. Fissure and its seepage Characteristics in low-
permeable sandstone reservoir[ J ].Chinese Journal of Geology,
2004,39(1) :11-17.
frazte Bl I - HBTM R IR AR SRR 2
WA RIS S HR) [J]. P E R R A, 2018,
48(6) :811.

FU Jinhua. Exploration theory and technology of tight oil in Ordos
Basin[ J].Chinese Science :Earth Science,2018,48(6) :811.
LG 55 SR R I, A B P A A i — SR M X R 4]
K8 MR R ARH Z A [ )] BV IS 2244 ( A 4R
B£RR) ,2016,44(2) :106-110.

MA Haiyong,ZHOU Lifa,ZHANG Xuefeng, et al.Analysis of fac-
tors affecting fractures of Chang-8 subsection based on Dingbian—
Wugqi area of Shaanxi Province [ J].Journal of Shaanxi Normal
University ( Natural Science Edition) ,2016,44(2) :106-110.
BT IR, EIRAR , S SRR 2 T B —B Kb X
K 6K 7K 8RR 2R RIT R L T] TR,
2015,50( 1) :274~-285.

ZHAO Xiangyuan,ZENG Lianbo, WANG Xiaodong, et al. Differ-
ences of natural fracture characteristics and their development
significance in Chang 6,Chang 7 and Chang 8 reservoir,Ningxian—
Heshui area,Ordos Basin[J].Chinese Journal of Geology,2015,
50(1).274-285.

FRER M S, 45 SRR 2 3 LI Al XA K 2 et A 2R
S BT ] AT IR 5T, 2015,37(3) :347-353.
XTAO Chengyu, YIN Wei,ZHANG Ying, et al.Petroleum accu-
mulation systems and oil enrichment patterns of Yanchang For-
mation in Zhenjing area, southern Ordos Basin [ ] ]. Petroleum
Geology & Experiment,2015,37(3) ;347-353.

ARG, JEISC, 27 A6 SR 22 30 RR BT 1 3 IX 248 15 il SO
JSC R [ )] B85, 2010,28(1) :81-85.

DENG Hucheng,ZHOU Wen,PENG Jun,et al.Relationship between
fracture and hydrocarbon accumulation of Mahuangshan area in Ordos
Basin[ J].Xinjiang Geology,2010,28( 1) :81-85.

BEEAT  RhAOMR , EHFLL, 45 SR 2 G R X =
BRIE L R 3 AR B H BT SCL Y ] A P il A, 2009,
21(2) :49-53.

LIANG Xiaowei, HAN Yonglin, WANG Haihong, et al. Fracture

characteristics and geological significance of Upper Triassic

Yanchang Formation in Jiyuan area,Ordos Basin[ J]. Lithologic



- 120 -

B b B

%

http : // www. sysydz.net

b

545 4%

[13]

[14]

[15]

[17]

[19]

[21]

Reservoirs,2009,21(2) :49-53.

R SRR Z W A IS = RAE R AR 7 R
WA KRB U S D] P % LR, 2018.
GAO Jindong.Identification and modeling of tight sandstone natural
fractures in Chang 7 section of Triassic Yanchang Formation in
Jiyuan Oilfield, Ordos Basin[ D ].Xi’ an; Northwest University,
2018.

ZERE BT, BEHRSE , 45 SRR 2 3 gt v A U S
SIS SR 1] PIRYR,2010,28(4) :798-807.

LI Shixiang, DENG Xiuqin, PANG Jinlian, et al. Relationship
between petroleum accumulation of Mesozoic and tectonic move-
ment in Ordos Basin[ J]. Acta Sedimentologica Sinica, 2010,
28(4) :798-807.

HRIGIN , E 8 A, BEOOR, 45 SRR £ 407 43 ot 3 T ot IX SR 4%
fiE BRI O B BRI ] KRR B %, 2021,
32(10) :1501-1513.

SHAO Xiaozhou, WANG Miaomao, HUI Xiao,et al.Characteris-
tics, formation stages and development model of fractures in
Yanchi area, Ordos Basin[ J ].Natural Gas Geoscience, 2021,
32(10) :1501-1513.

FEUE, IR, SR AR, SR S A R UCET SR
LEIE MU BR BT [ ] M BT+, 2017,52(3) :915-930.
JIANG Lin,QIU Zhen,GUO Yusen,et al.The analysis of secondary
minerals and fracture formation time in Yanchang Formation of
Ordos Basin [ J ]. Chinese Journal of Geology, 2017,52 (3):
915-930.

XS PRI, J 3, 22 3CH, 4. 58K £ 407 bR 3 L 7Y X B S
K HE 2 R PR B IR [ D] AR S22 4l (R 2
Mi) ,2009,39(5) :811-817.

DENG Hucheng,ZHOU Wen, JIANG Wenli, et al.Genetic mecha-
nism and development periods of fracture in Yanchang and Yan’ an
formation of western Mahuangshan block in Ordos Basin[J].Journal
of Jilin University (Earth Science Edition) ,2009,39(5) :811-817.
TR, A SC, AR, R X K 2 IR R
FHIE L2 [ 1] S B 2 2 4l ( F SRR ) , 2014,
41(5) :596-603.

WANG Cuili,ZHOU Wen, LI Hongbo, et al.Characteristics and
distribution of multiphase fractures in Yanchang Formation of
Zhenjing block in Ordos Basin, China[ J].Journal of Chengdu
University of Technology ( Science & Technology Edition ),
2014,41(5) :596-603.

FRIRA it )2 RBE W R BT 7 75 RS LR [T ). A
KARSHIT, 1998,19(3) :186-189.

ZHENG Rongcai.A new method of studying reservoir fractures:
acoustic emission experiment [ J ]. Oil & Gas Geology, 1998,
19(3) :186-189.

DONG Shaoqun,ZENG Lianbo,LYU Wenya, et al.Fracture identifi-
cation by semi—supervised learning using conventional logs in tight
sandstones of Ordos Basin, China [ J . Journal of Natural Gas
Science and Engineering,2020,76.103131.

LOHR T,KRAWCZYK C M,TANNER D C,et al.Strain parti-
tioning due to salt;insights from interpretation of a 3D seismic

data set in the NW German Basin|[ J].Basin Research, 2007,

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

19(4) :579-597.

A2t BERAR U SRR X =8 G0 L2 T
PR AL TE R4 S5 A7 FRAE Sz 500 [ 7] A 9 55 96 b 5, 2022,
44(3) .448-455.

ZHU Lan, LI Suhua, YU Yang, et al. Fracture distribution and
prediction of weathering crust reservoirs on the top of Leikoupo
Formation , Xinchang area ,western Sichuan Basin[ J].Petroleum
Geology & Experiment,2022,44(3) ,448-455.

e te 25t NP, 45 50K 2 4 MG i T 22 )2
BT A BB B W R SC LT ] A i i 2013,
18(5) :1-9.

FU Jinhua, LI Shixiang,LIU Xianyang, et al.Multi-layer composite
accumulation mechanism and exploration significance of Jiyuan Oil-
field, Ordos Basin [ J ]. China Petroleum Exploration, 2013,
18(5) :1-9.

BRI, 220 0%, R A SRR i E =B R A
FHIRB B it )2 R R AR SOl R [ J]. b T 2 41, 2007,
81(2) :174-180.

ZENG Lianbo, LI Zhongxing, SHI Cheng’ en, et al.Characteris-
tics and origin of fractures in the extra low-permeability sand-
stone reservoirs of the Upper Triassic Yanchang Formation in the
Ordos Basin[ J].Acta Geologica Sinica,2007,81(2) :174-180.
JAHR:, SRR FEEL. 2l R A AR 5 2 1 245 8 1
TN RS 1] KRR HBRF# 2007, 18(3) :328-333.
ZHOU Xingui,ZHANG Linyan, FAN Kun.Methods for quantita-
tive prediction of tectonic fractures in compact reservoirs in pet-
roliferous basins and a case study[ J].Natural Gas Geoscience,
2007,18(3) :328-333.

TRAT BT bk 2 AR FHIE BB UG R 1343 BT [T ).
R IE 4R, 2003,22(2) :21-24.

ZHANG Li.Characteristics of reservoir fracture and the analysis
of stress field in Shaanxi—Gansu—Ningxia Basin[ J].Geological
Science and Technology Information,2003,22(2) :21-24.
XUTE R LTAR /N 45 SR 2 W M e A — DO i e =5
AR B R () W REL ) ] HB B4R, 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 Geologica Sinica, 2006,
80(5) :617-638.

AU B A MR M A SRR [ M ] AL Rt e BT AL,
1992.

WANG Yuncheng. Fractured tight oil and gas
Beijing: Geological Publishing House ,1992.
EPSTEIN S, BUCHSBAUM R,LOWENSTAM H A, et al.Revised

reservoir [ M |.

carbonate-water isotopic temperature scale [ J ]. GSA Bulletin,
1953,64(11) ;:1315-1325.

RPN, RIS S D 7R M DX 2 A it SRR T il
JKRFAE B G5 e SRR B DCZR [T ] v R A i R 22 4l
(AR ,2013,37(2) :36-42.

GUO Kai,ZENG Jianhui, LI Yuanhao,et al.Geochemical characte-
ristics of tectonic fracture-filling calcite in Yanchang Formation of
Longdong area and its relationship with hydrocarbon fluid flow[ J].
Journal of China University of Petroleum,2013,37(2) :36-42.



14

R A, SRR Z I A PU AR W X = RAE AL 71 9 BOREEFFAE K U L

- 121 -

[31]

[33]

[34]

[35]

[36]

[37]

[38]

FEARA, o, A A SR 22 30 4 PR e A sk R R 3k
AMFERIME I )] M2 T2, 2017,24(3) : 137-148.

REN Zhanli, YU Qiang,CUI Junping, et al.Thermal history and
its controls on oil and gas of the Ordos Basin[ J].Earth Science
Frontiers,2017,24(3) :137-148.

WP okt ok, 5 SRR 2 A R ALK 7 BUE k=
T AL T AR AR 5 SBR[ ] A T 92 36 T, 2012,
34(6) :599-603.

SHI Baohong,ZHANG Yan,ZHANG Lei, et al. Hydrocarbon accu-
mulation dating by fluid inclusion characteristics in Chang7 tight
sandstone reservoirs of Yanchang Formation in Ordos Basin[J].
Petroleum Experimental Geology,2012,34(6) :599-603.
WRImAR , 2 DA XSO, 45 SRR 22 30T A b b AR AR A
SR AR [T ). A T B 5 9T %, 2007, 34 (6)
658-663.

CHEN Ruiyin,LUO Xiaorong,ZHAO Wenzhi,et al.Thermal anomaly
and thermal evolution of source rocks in Mesozoic,Ordos Basin[J].
Petroleum Exploration and Development ,2007,34(6) :658—663.

BBA B, sk S b X R B R A DU Ak R RRAE
Fe M B L] Wi b <1, 2021,28(6) :733-738.

GU Yang, XU Sheng,ZHANG Wei, et al.Fracture development
characteristics and geological significance of Longmaxi Forma-
tion shale in northern Guizhou [ J |. Fault-Block Oil and Gas
Field,2021,28(6) :733-738.

SO XL, T ERAR A5 SRR 240 A R AR S R
B 55 Th ZR V A B e A R R IRT [ ] i S L BT, 2022,
44(1) .41-50.

PENG Xianfeng, DENG Hucheng, HE Jianhua, et al. Characte-
ristics and genesis of fractures in Middle Ordovician Majiagou
Formation , Daniudi Gas Field, Ordos Basin[ J ].Petroleum Geo-
logy & Experiment,2022,44(1) :41-50.

i B X 1) 5 W B, 4 ) AR AL e 30Ul X Bk i = AR 2
SERE R B AT ) ] Wb <O, 2022,29(1) :8-13.
SHANG Mohan,ZHAO Xiangyuan, HU Xiangyang, et al.Develop-
ment characteristics and distribution patterns of natural fractures
of continental reservoir in Yuanba area, northeastern Sichuan
Basin[ J].Fault-Block Oil and Gas Field,2022,29(1) :8-13.
BASCE TR 2 TR, 55 SRR 2 7 A B IR 2 =
BOUER A AR P RIE R [T AR5 &,
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, Upper Triassic , Ordos Basin[ J ] .Petroleum Exploration and
Development,2003,30(5) :1-5.

SBBL fA AT A NG A R NI L S S KB Y T
B 7 A0 KA B R B R 2R [T ] L TR 15
#,2019,38(4) :70-81.

WU Zhongrui, HE Sheng, HE Xipeng, et al. Characteristics of

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

fluid inclusions in fracture calcite veins and implications of Upper
Permain Dalong Formation shale at the Lianyuan Depression[ ] ].
Geological Science and Technology Information,2019,38(4) .
70-81.

o] BB SRR 2 B A AL Sl M AEE A Tl s
#t,2003.

HE Zixin.The evolution and petroleum of Ordos Basin[ M ].Bei-
jing: Petroleum Industry Press,2003.

FTERRL, I , LA W ZAH DGR S A rh i 284 48R [ ).
Hy R ,2013,48(4) :1140-1147.

ZU Kewei, ZENG Lianbo, GONG Lei. Fractures domains in
conceptual models of fault-related folds[ J].Chinese Journal of
Geology,2013,48(4) :1140-1147.

XUAHE KB AR UG | S5 50K 2 0T 40 0 25 h AR i N BT )2

AR P BILAR S PR [ ) ] R4, 2018, 53(3) :922-940.
LIU Yongtao, LIU Chiyang,ZHAO Junfeng,et al.Forming mecha-
nism of small-scale faults and their control for the reservoir forma-
tion in the middle of western margin of the Ordos Basin[ J].Chi-
nese Journal of Geology,2018,53(3) :922-940.

IREL, RIS 5 SORE | 255 50K 2 40T 4 A 38 B 37 R B
HAIETT S ) ] R M 5 5, 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].
Geotectonica et Metallogenia,2006,30(4) :455-462.

XUTC, EARTE IR0, 550K 3T 4t v 2 I A s 1 T 3
HALSHTL) ] P EBEST ,2014,26(8) :87-90.

LIU Kang,CAO Daiyong, XU Hao, et al.Paleotectonic stress field
evolutional analysis in west margin of Ordos coal basin[]J].Coal
Geology of China,2014,26(8) :87-90.

AXLLAR XMLV, R, 45 90K 22 407 4 P G = S it
AR [T]. P 3R, 2007,34(3) :384-391.

ZHAO Hongge, LIU Chiyang, WANG Jiangiang, et al. Tectonic
attribute of the western Ordos Basin during the Late Triassic[J ].
Geology in China,2007,34(3) :384-391.

JEUHF B, XBF5 T, A SRR 23 4t b s DX A= S
JRL A R B R A R[] PG AL 24 ( F AR
%) ,2019,49(2) :268-279.

ZHOU Xinping, HUI Xiao, DENG Xiuqin, et al.Distribution and
main controlling factors of Mesozoic reservoir in Yanchi area of
Ordos Basin [ J ]. Journal of Northwest University ( Natural
Science Edition) ,2019,49(2) :268-279.

JeE T U AL 5K e, 4 SRR 20 4T A A K 2 AR B B T
SR MGG R A3 AT« LAty e FE—RR B 1Lt DX S 9] [ T ] DU
#%,2017,35(2) :383-392.

QU Xuefeng, WEN Deshun, ZHANG Long, et al. Accumulation
process of ultra-low permeability reservoirs in Yanchang Formation
Ordos Basin:a case from Gufengzhuang —Mahuangshan area[ ] ].
Acta Sedimentologica Sinica,2017,35(2) :383-392.

(%88 & 4H)



