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Abstract ; Based on the latest seismic data, geological understanding and exploration results in the Southwestern Ordos
Basin, paleo-deformation characteristics of the 1st member of the Upper Paleozoic were studied using tectonic evolution
analysis and paleo-structure restoration, and controlling effects of paleo-structure on hydrocarbon distribution were ana-
lyzed. According to the strata correlation ,the sedimentary, deformation, and subsidence characteristics of the 1st member
of the Permian Shanxi Formation are identified. The tectonic evolution and hydrocarbon accumulation stages revealed that
the key periods of the Upper Paleozoic tectono-hydrocarbon accumulation are the Late Jurassic and the end of the Early
Cretaceous in the Southweste. Through the restoration of Shan 1 paleo-structure in different tectonic evolution stages, the
ancient structure of the Upper Paleozoic Shan 1 in Late Triassic, Late Jurassic and end of Early Cretaceous share similari-
ties but also demonstrate gradual evolution through time. The paleo-uplift and paleo-slope are widely developed in the late

Jurassic , while the western slope gradually narrowed and the Tianhuan Depression is formed at the end of the Early Creta-
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ceous. Based on the analysis of tectonic deformation and hydrocarbon accumulation stages, it is believed that the Late Ju-

rassic Shan 1 paleo-structure is the key factor controlling the distribution of the Upper Paleozoic gas reservoirs in the

Southwest Ordos basin. Due to the lack of long-distance migration of the gas in the Upper Paleozoic reservoirs in the study

area,the Early Cretaceous hydrocarbon charge is focused around the Late Jurassic ancient structure highs of Shan 1 mem-

ber. Thus the hydrocarbon accumulation model is characterized by near-source or intra-source accumulation.

Key words :reservoir distribution , tectonic evolution , paleo-structure , Upper Paleozoic , Ordos Basin
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Fig.2  Stratigraphic column of the Paleozoic in the Ordos Basin
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Fig.3 Geological profile across Well Ningtan-1 — Qingshen-2 in the Ordos Basin(see Fig. 1 for the location)
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14

TRTAL, A5 TR 2 3 A PG T A L A S L 0 2 — Bt M A A B s il AR R A 61

BB AS T B, T 40 AR 0. 2% LU R, Horh 4R
TG i i ) T 2 0 B PR A8 T v R B WS /N 1
7 VG R0 Aty 0T U R B S, L 1S T AR
) T 45 25 DRl 4 K, 30 0 3 % T A I 7 I o B
SO, PR b ) Jo Vb A Y k) T i 4 R
B 1% AR BRI I I b e e 7 ) 2
5 P Hb T 2R T LT, R 1 A LR B ST X
3 71 T S A 3 U R R R R B 1, 43 8t P
a3 A AR X5 o

BRI EAFAETE R T /B R AR
R BT WA /N e R, L B £ s o i 1 560 5
R B 40— R P L T, 45 0 55 T R 0 A R TR K B
UG 7 2 1 s DX s B AR SR Z 254 TN
(RIFE R , AR =B A R 40 A T L 1 S A
SRR RIFSE X 1 A3 (1) S SR A 3

LI SRR AR A2 e T SRRl 1 2 R 5 4
PE Y AT RN, SR Z A A RS
A R, TR R 2 S S xR
b R R R S 3R B
F s DX K HUR Rt ) ) (ELR: B % R AR A A T
FEHIRWIR A, 2 8 3 i A A BN 1 e 3 A
s AMBTRIFL B E A s AT | A R s R S T BE R
BFFEINA , 2 v s v A S A 7 Ok 2 4 I 0 — B 1 S
L4 T L S o e A B A R A K
7 FIIRUEWIIG A N R 20 R P i K 2 9 G A
LY TR B A PRI, SRR £ 4 4 P
ik A R R 6 I ] T 4 R B R
9152120 BIFSE X RIS 1S B T e R A, Fe
SR T TH: A R S T 2 30

2SR DX R s 35 A S SRR AR B AN b oty A
L5 A 40T , A SCT BB LD 1 BE= SR, 1k
B S0 R SR 1 2 A S0 1 ot W s AR TR

3.2 XEEHL 1 HEIEENRE

JERE e AR IR DO — DU BRE ATl # 1
RSB FH 3207 T A A T AR X 12 14
X o SRR Z M 4 o B A A0 3 AR IR R W, J8 R L R AE
DX 5 oA AR AR A W O 0 ik, A5 B B 4 R e 0 5
PRUBIFIOL o TSN, SR 22 0 43 i oY g vl A
SR SRR N 2 T AR YRR A 1o R T R
JE AR R ko v E A SR R R 32 BREHT A
E}F%Jﬁ%[n—lfﬁlé] .

1) =& AR i

PR 3 X =B AR 1 b 4 s 3 B A )

[ DU AR AR AL (1] 8a) , AT RESN 5 3, FLrp Y
AR TS BBl e K, o TR B2 1 LD B IX, B K3
i S LI PG, M A AR —IE T — PR FH O v
I EL 1) £ M L, T BB R ety B R T,
DX T A A R AR 00 2 B g RS A /N B8 sk ity , B L
TMBENT, A MU R M 5 2 ) ol # i

2) RE AR 1 sk

W X4k R 7 =& R W 1 3 4 3 AR
(I 8b) BAE R AF e DR 22 5 o R e Xy ]
FR AR T 1] 3 1 RS TR 1) A B A 22 P FH B IX
G DX [ ZR it — 20 4 R E IR PH LAAR R i AU X, F 5
DA = 20 A A8 R i DX 7, L AR 7 SR 2 —1
M Z [A]J 5 — A BR MR o e DXL Py TR 2R P
WG T, i =B 2 AR R B TR % R A
PEIX . =Bl —RE AR, KMt — P Ui, 2
Ho N RS X — AP B T, R B i A Ak R 5 K e, A
T eyl 22 S i AT

3) BEEHEORII 1 A i

S I 2 110 N IOl A L R NN )
(K 8c) , DIRMRER I th =B 42— A A vy
B 218, 1T 4% = A W R IR BBt . A2 IH JL R
WETH ) 2R, BIF 5 DX Pl S B 1) R YR T, 2 3t 7Y
TR R B ALAR R (R PR A RS SR

WAL IR 2 W R, 1 1 Be ol B A =
B R By 55—k —55 I AL & S TR AL,
TEARE AR RTE R, R R RN A
VU 1) 2R3 T o) £ 4 A ST A% AR, A v g 7L 1ty
Hey 3t 2 IR VU AR 5 S AR 7R B 1 W A T T AR S A
Jyo PSR DX PU MR ARG 2 X A 9 2 ARSI G T B4
A RIRIE

4 bR R SR A R AR

B A R R A R R S AL
IR EIE . IS A R B 32 303 A v 4
FSA RS AT S R Ak, 45 M VR I R s
SRR 2o 3T A b vl A R R TR RS () S B R )
KT SR RIS ) A, b R 3 b i 2 S
MR TR RIEE 3 e A

SRR 2 W A HU P R A b A AR A AR 20T
BRI 1T 5 40 R S0 T 3 A R o B, I
TR P S A RS R 7 R 2 0 4
b R A SR R AT = St =B 2
JE 1B B PR T P B B B0y B AR B



5439 &

I NE SR D

A1

62

Ml o AR @ a R

uiseg] SopIQ 2y ut sporiad K9y up Joquiaw | ueys A1) JO 2INJONIS

BASEE SRR E M2 G 8 13

g By 2 (gt

09[ed 8731




14

o

KT, . IR 23 2 7Y g Sy A AL DG 2 — Bt M R S P A 63

1
40km
1

S FE(md") AKAE(mid")
(o] [my
R &

MK 2 MR
[ =2 560] |
SEPREE(m) Fait ST Rk

K9 SRR EMRE LA 1 i M i S SR & A

Fig.9 Superimposed map with paleo-structure and gas accumulation distribution in the Late Jurassic Shan 1 ,the Ordos Basin

PRSP it A i AR AR K IR
BRSNS S 1 B R s R o
1, SR Z2 3 v g T L 1 B AR Y B R
BRI E L, L ORI A B < e i,
EEONTIE R T, W] REIE I IR B IR N Il O R
BHAAIL 1 a3 X 7 7 R R AR oA A
LR

ZEE T XA I 1 BUAURA 2 A1, 4 O A
PO RICHEMIE — UBYI L 1 ot M5 18] e A o0 B o)
Bro AR ZEARMI L i B s 1 1 0o A

7 VY P T A A X 2R Y P00 3 L R 52 (P 9) ,
HA 246 R 22 B8R A T A RS DX G ) A vy AR A6,
DA PSRRI T RERE X R B R AR . PR
LRI PG TR o kR VRN, AR A PR 2 22 —R
FE T S B R A A (1 8) o iy T il P g i
RS A R, s (BRI 2 B 7 IF45) 48
ANBIFTE X 2 B U AR 2 A R — B R R A
AR LA T DU AT G R 3 BB, A, B P EOR
Y, PG R A b A B s A AN TR i S AR
A L 1 vy Py o8 AT 3 SRS 1 o 9k U



64 W5 KR A iR

5439 &

R TIL 1 R X L1 BRI A A %
Pt VER
5 #5i5

1) BB/R 7 4 M PG R 5 74 2 O A A
Wy = A A, 0 20 L R A, e O
BT A7 P 5 2 07 1 S S 300, H o B S 1
01 B i 4 2 B A L 1 B TR 0 A 11 O
EES

2) BRI A H LI 1 BE b e AT 4k R
RIER N, =B — (LRI E A, 5 R A
WL AR R T , iR 1 VG 16 7R T 1) 4 P9 R
2 9 L8 3 20 /DN RS B 7 S A 3
B W X 330 59— 38— 59 IR A T A 1 L PR 2 42 R0
R A L

3) BRIR S 4 Ml P AL A R KR K
SR BSE R IO A RS 20 010 1 Bty b 42 ) 25 Ok
0 R ISR 43, AL 2 R 1 R LA SR
| BECREA ARG . 7 1 R R I 10 3
BORAH R B A | RS T, TR K
TG 16 AR R 1 IR 7 7T R b R S0 1 B
S FIRIEX

s % x W

(1] BOAK, BT, e R, 5. SRS Dl A R KRS RN
FEpERIHERLT]. A SEE 5 ,2000,22(2) ;136 - 139.

Zhao Lin, Xia Xinyu, Dai Jinxing, et al. Major the of the Upper Paleo-
zoic in the Ordos Basin[ J]. Experimental Petroleum Geology,2000,
22(2):136 —139.

(2] BB A4 B RER 5. SRR 2 ol A R RIRRIE B R
SEAFELY 1. A S I % ,2000,27 (4) :26 -29.

Min Qi, Fu Jinhua, Xi Shengli, et al. Characteristics of natural gas mi-
gration and accumulation in the Upper Paleozoic of Ordos Basin[J].
Petroleum Exploration and Development,2000,27 (4) :26 —29.

(3] Z=WERR, W2, 2280, 4. SR 30 v 0 UL Bl 2% ik A 56 it

JE AL FE AR B3 R AR SO 7 S [T ] RAR Sk FL
2%,2004,15(2) :120 - 124.
Li Xianqing, Hu Guoyi,Li Jian,et al. The characteristics of fluid In-
clusion and its pool-forming significance of natural gas from Ordovi-
cian carbonate reservoirs in central Ordos Basin[ J]. Natural Gas Ge-
oscience ,2004 ,15(2) :120 - 124.

(4] Ahate, B AR 250, 5. SR S KR MR 3 5 %

JEEHIT L], A4 ,2006,27(6) :1 - 4.
Fu Jinhua, Wei Xinshan,Ren Junfeng, et al. Gas exploration and de-
veloping prospect in Ordos Basin[ J]. Acta Petrolei Sinica,2006,27
(6):1-4.

[5] ot frate, XUHHL, 4. I8 AR R BRI A SOHOE U R

(6]

[7]

(8]

[10]

[11]

[12]

[13]

[14]

BYREAR[T]. £1ih2A41,2012 33 (JE ) 1) 27 - 35.

Yang Hua, Fu Jinhua, Liu Xinshe, et al. Formation conditions and
exploration technology of large-scale tight sandstones reservoir in Su-
lige[ J]. Acta Petrolei Sinica,2012,33(S1) ;27 -35.
AR, TEVE B R SRS A [l AR SRR s B A
i SR AGE RS A [ J] . 540 41,2008 ,38(3) .77 - 83.

Li Zhongdong, Hui Kuanyang, Li Liang,et al. Analysis ofcharacteris-
tics of gas migration and reservoir-forming in the Upper Paleozoic of
northern Ordos Basin[ J]. Acta Petrologica Et Mineralogica,2008 ,38
(3):77 -83.

2R RS, T SR 2 A b AR B SOROE R
B R R ST ] A1l 24 ,2009,30(3) : 168 - 175.
Li Xizhe ,Zhang Manlang, Xie Wureng. Controlling factors for lithol-
ogic gas reservoir and regularity of gas distribution in the Upper Pale-
ozoic of Ordos Basin[ J]. Acta Petrolei Sinica,2009,30(3) :168 —
175.

SRR, B8 B, . SRR S B AR A R IX By
A R RIRSRBRHEL T ] RIR R Tk ,2014,34(2) 34 -41.
Zhou Jinsong, Wang Nianxi, Zhao Qianping, et al. Natural gas accu-
mulation characteristics in the Upper Paleozoic in the Yanchang ex-
ploration block of southeastern Ordos Basin[ J]. Natural Gas Indus-
try,2014,34(2) .34 —41.

XU, BRLD, 261, 45 2 AR L B PR E S /K 2 i it 1
i A B SRR RIS 1] [ ). M BRI 4, 2005,24 (4)
60 - 66.

Liu Jianzhang,Chen Honghan, Li Jian, et al. Using fluid inclusion of
reservoir to determine hydrocarbon charging Orders and times in the
Upper Paleozoic of Ordos Basin[ J]. Geological Science and Technol-
ogy Information,2005,24(4) .60 —66.

e, XUHTkL. SRR 20 307 gty A SHBE R R LT ] Ak
W 577 % ,2014,41(2) :129 - 137.

Yang Hua, Liu Xinshe. Progress of Paleozoic coal-derived gas explo-
ration in Ordos Basin, West China[ J]. Petroleum Exploration and
Development,2014,41(2) :129 - 137.

AT, 8L, £, 4 WOR S Fol AR R 2R B
BB SCHEA 3 B S B AR [T] . Al a4, 2010,31(6)
879 - 883.

Hu Chaoyuan, Qian Kai, Wang Xiugin, et al. Critical factors for the
formation of an Upper Paleozoic giant gas field with multiple gas res-
ervoirs in Ordos Basin and the transmutation of gas reservoir proper-
ties[ J]. Acta Petrolei Sinica,2010,31(6) :879 - 883.

LU SRR 2 W 4 M i SRR AR A R ] s S 4
2011,30(4) ;544 —-552.

Wang Shuangming. Ordos basin tectonic evolution and structural con-
trol of coal[ J]. Geological Bulletin of China,2011,30(4 ) .544 —
552.

WIRIE , 430, YR S0IR 22 87 20 1 Il 345 4 W i 5 3
[J]. RERHIRFLE,2006,17 (4) :494 - 498.

Yang Suizheng, Jin Wenhua, Li Zhenhong. Multicycle superimposed
Basin form and evolution of Ordos Basin[ J]. Natural Gas Geoscience,,
2006,17(4) :494 —498.

e M50 R, 45, SRR 2407 At B2 2 ath X SE A 2 IR 5
BRI FE [ T]. i 2 AiT 2% (o B R (e sd) 5 b



14

TRTAL, A5 TR 2 3 A PG T A L A S L 0 2 — Bt M A A B s il AR R A 65

[15]

[17]

[18]

[21]

TKE),2013,20(2) <125 - 131.

Fu Jinhua, Liu Guangdi, Yangweiwei, et al. A study of the accumula-
tion periods of low permeability reservoir of Yanchang formation in
Longdong area, Ordos Basin [ J]. Earth Science Frontiers,2013,20
(2):125 -131.

PR, E /U, RIS, S SR 2T AR s KB A SRR
EEMEL ] A SRR THT,2016,37(2) 180 - 188.

Li Jun,Wang Yunuo, Zhao Jingzhou, et al. Accumulation patterns of
natural gas in the Upper Paleozoic in Longdong area, Ordos Basin
[J]. 0il & Gas Geology,2016,37(2) :180 —188.
FERR], TR, v R, 55, SR 22 3074 A i A1 s B G e
A RECLT]. s E R DO MR, 2007, 3 R (1) 23 -
32.

Ren Zhanli, Zhang Sheng, Gao Shengli, et al. Tectonic thermal history
and its significance on the formation of oil and gas accumulation and
mineral deposit in Ordos Basin[ J]. Science in China ( Series D) ;
Earth Sciences,2007,S( [ )23 -32.

PR, RE R, RS SRS H B A R B S
FARTBY AT ] Al 5 RIS JTT, 2007 ,28 (4) 466 —
472.

Li Zhongdong,Hao Shumin, Li Liang, et al. Compart-menu in the Up-
per Paleozoic of northern Ordos Basin and their relationship with gas
enrichment[ J]. Oil & Gas Geology,2007,28 (4) :466 —472.

200, W A SR Z b A SRR SRR
L] AR 591 % ,2005,32(4) :54 - 58.

Li Jian, Luo Xia,Shan Xiuqin,et al. Natural gas accumulation in the
Upper Paleozoic of Ordos Basin, China [ J]. Petroleum Exploration
and Development,2005,32(4) .54 - 58.

Kostenko O V,Naruk S J,Hack W et al. Structural evaluation of col-
umn-height controls at a toe-thrust discovery, deep-water NigerDelta
[J]. AAPG Bulletin,2008,92(12) ;1615 —1638.
W2zt SRR 3t e Bty A AU T AL 5 W R 25
AR < AR EL T K 24,2010,

Chen Anqing. Basin evolution and sediments accumulation during Eo-

MA[D].

paleozoic in Ordos continental block[ D]. Cheng Du: ChengDu Uni-
versity of Technology,2010.
MR, T8, 13 B2 00, 45 2 J00 R I /=m0t S ) 32 K i) 4 5
FE—LISRRZ W A AR S R MR GILT] . A
41%,2012,33 (61003 - 1011.
Chen Gang, Ding Chao, Xu Liming, et al. Indirect dating of multi-

stage hydrocarbon accumulations by fluid inclusion data:a case study

[22]

[23]

[24]

[25]

[26]

[27]

[28]

of the Permian hydrocarbon accumulation in the northeast Ordos Ba-
sin[ J]. Acta Petrolei Sinica,2012,33(6) ;1003 —1011.
ZEIRVY S A RS, F )2 Il SR A A 2 il SO
IR —— LSRR Z W G M e A A [0 ] Al 5 RAR St
J57,2006,27(2) :194 —199.

Li Rongxi, Xi Shengli, Di Lingjun. Oil/reservoiring phases deter-
mined through petrographic analysis of hydrocarbon inclusions in res-
ervoirs ; taking Longdong Oilfield, Ordos Basin as an example[ J]. Oil
& Gas Geology,2006,27(2) ;194 —199.

PR SR, WRZAN L 5. SR 20 307 4 M R 0 X v A A e 2
PRAFAE B BT LT ] A1l 241,2014,35(6) 1087 — 1094,

Shi Baohong,Zhang Yan, Chen Jie, et al. Characteristics and geolog-
ical significance of in Dingbian area fluid inclusions in Mesozoic res-
ervoirs Ordos Basin[ J]. Acta Petrolei Sinica,2014,35(6) :1087 —
1094.

T BSR4 2B, B SRR 20 b v TS 12 DX e TR0 37 e 5
A SO R [T ] A7l SE B b 5T, 201,33 (6) 1592 ~
596.

Yin Wei,Hu Zongquan, Li Song, et al. Dynamic analysis and accumu-
lation process recovery of typical reservoirs in Zhenjing region, south
of Ordos Basin[ J]. Petroleum Geology & Experiment,2011,33(6) :
592 -596.

5, SR, W, 4. SRR S A AR T bt A AR s
PR LT ] AmEER 5 % ,2009,36 (1) :56 -61.

Li Mingrui, Dou Weitan, Lin Hongbin, et al. Model for tight lithologic
gas accumulation in Upper Palaeozoic , east of Ordos Basin[ J]. Petro-
leum Exploration and Development,2000,36(1) :56 —61.
BRGAR I, 0 G o 0 52 Dt A s A I A
i [J]. HUFRNE,2003,38(3) 413 —424.

Qi Jiafu, Yang Qiao, Wang Ziyu. Some problems about compiling a
restored Paleo-structural map of basin[ J]. Chinese Journal of Geolo-
2y,2003,38(3) :413 -424.

AL, T 30, 2B, 5 S At A VR A2 T 5 B ik
JELIT. A, 2012,24(1) 113 - 19.

Jiu Kai, Ding Wenlong, Li Chunyan, et al. Advances of paleostructure
restoration methods for petroliferous basin[ J . Lithologic Reservoirs,
2012,24(1) .13 - 19.

Y. A S RARIBBIFRLEGRT]. AW S xR,
2000,27(4) .3 -10.

Li Mingcheng. A review of oil and gas migration[ J]. Petroleum Ex-

ploration and Development,2000,27(4) :3 - 10.

(%% KEHR)



