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Fig.1 Location of the study area, showing Late Triassic tectonic—sedimentary background of Ordos
Basin (after Zhou Dingwu,1994)
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Table 1 Stratigraphic division of Yanchang
Formation (after Institute of Changqing Oilfield)
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Table 2 Detrital composition of sandstones from Interval 8 to

Interval 6 of Yanchang Formation, Jiyuan area
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Fig.2 Lithologic and sedimentary structure characteristics of Interval 8~6 of Yanchang Formation in Jiyuan area, Ordos Basin
A—Gray fine—grained sandstone in abrupt contact with dark gray mudstone, showing underwater distributary channel washing distributary
curves, with the development of parallel layers, Luo 17 Well, Chang 65, 2664.8m ; B—Gray fine—grained sandstone, small trough—like cross
stratification, underwater distributary river course, Luo 4 Well, Chang 6,,2364.9m; C—Grayish white siltstone intercalated with gray
mudstone, wave—built cross stratification, river mouth bar, Chi 36 Well, Chang 6,,2446.4m;D—Shattering fissured in black mudstone, filled
with white tuffaceous dykes, shallow lake, Luo 36 Well, Chang 7,,2525.8m; E—Grayish white siltstone—fine—grained sandstone and
argillaceous siltsonte, slipping and loading structure, river mouth bar, Huang 47 Well, Chang 7,,2525.8m; F—Gray siltstone—fine—grained
sandstone, wave—built sand lamellation and stepped contemporaneous micro—faults, river mouth bar, Luo 2 Well, Chang 6,,2419.5m;
G—Gray silty fine—grained sandstone interlayered with silty mudstone, micro—folds and stepped micro—faults, underwater natural
embarkment, Gen 88 Well, Chang 6,,2529.8m; H—Gray silty fine—grained sandstone normal sedimentation at the top and bottom, ball—
and—pillow structure, terminal of underwater distributary channel, Huang 51 Well, Chang 6;,2868.6m;1—Gray silty mud interbedded with
argillaceous siltstone, vertical worm tube, river mouth bar—prodelta, Luo 36 Well, Chang 8,,2546.3m
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Fig.3 Triangular diagram of sandstone detritus composition of Interval 8, 7 and 6 in Yanchang

Formation in southern Ordos Basin and Jiyuan area
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Fig.4 Sedimentary facies of Interval 8, 7 and 6 of Yanchang Formation in Jiyuan area
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Fig.5 Fission—track peak age distribution in Ordos
basin (modified from Chen Gang, 2007)

E RIRG 35 A5 R M g K = ATTRR 1K 7 10
R 5 ZU A 5% A 5 B0 5 DX 4 DR TR | LA
RIFRAHNA TR RE ; 2K 6 TURUY, P4 244 i
I S A T X DL i IR = A T
BIER R E,

8 % 3Lk (References) :

(1] K D 3l FE 300 5 45 5 200 o 300 o — K G T B ).
65T, A Tl Bk, 1992:1-22.
Editorial Committee of Petroleum Geology of Changqing Oilfield.
Petroleum Geology of China—Changqing Oilfield [M]. Beijing:
Petroleum Industry Press, 1992:1—22(in Chinese).

[2] BRI, Tk, (R, A S0OK 2 2 b AR A0 (A i e 1
Ko FEUURR—H 3 0w RZ (7). b B3, 2007, 34(3):375-383
Chen Gang, Wang Zhiwei, Bai Guojuan,et al. Meso —Cenozoic
peak —age events and their tectono —sedimentary response in the
Ordos basin[J]. Geology in China, 2007, 34(3):375—383(in Chinese
with English abstract).

[3] SREAF, R Wb A AR A A 3 A e e 5 S R 2 W 2
P (7], M BT, 2006, 33(1):28—40.
Zhang Yueqiao, Liao Changzhen. Transition of the Late Mesozoic—
Cenozoic tectonic regimes and modification of the Ordos basin [J].
Geology in China, 2006, 33 (1):28—40 (in Chinese with English
abstract).

[4] XU/, S0 E B IR, 5. 4K 2 907 P 7 42 7 4 L W 9
TR BB B4, 1996, 70(1):12-22.
Liu Shaofeng, Li Sitian, Zhuang Xinguo, et al. Simulation of the
subsidence and deposition of the foreland basin on the southwestern

margin of Ordos [J]. Acta Geologica Sinica, 1996, 70 (1):12-22. (

in Chinese with English abstract).
(5] KU PE, KLU B /NTE 5. SRR 42 07 40 Ml — i 1 25 A
o B HE BT (4 W B (7], 3B 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—63(in Chinese with English abstract).
JE ARG, BTG, AR, A5 SRR 22 30 4 VY R 2 T R A I
5 1 A Y 2 R M. LT M AR, 1994:1-176.
Zhou Dingwu, Zhao Zhongyuan, Li Yinde, et al. Geological

=

Features of Southwest Margin of Ordos Basin and Its Relationships
with Qinling Orogenic Belt [M]. Beijing: Geological Publishing
House, 1994 :1—176(in Chinese).
(7] AL, B BTV . WKW AT B K K 6 VTR
FRIEATREAE]). DIBLZAAR, 2005, 23(4) :584—588.
Liu Huaqing, Liao Jianbo, Fang Naizhen, et al. Distribution
characteristics of the Chang 6 sedimentary system (Triassic) in
Huanxian area,Ordos Basin [J]. Acta Sedimentologica Sinica, 2005,
23(4):584—588(in Chinese with English abstract).
(8] EB T, BEA, TIL, . WAL A K K o 124l
YIRS B ()], DU, 2008, 26(6) :52—58.
Wang Changyong, Zheng Rongcai, Wang Haihong, et al.
Provenance analysis of Chang—6 oil reservoir set in Jiyuan region in
Ordos basin[J].Acta Sedimentologica Sinica, 2008, 26 (6):52—58 (in
Chinese with English abstract).
WG, BB, BRI, 4% SR 223 4 b P 2% R 53 o AU 0
ZEEAE, DUBLAARY)). 1991, 9(3):11-21.

[9

Ke Baojia, Chen Changming, Chen Zhiming, et al. Sedimentology
of gravelly alluvial fans on the western margin of late Triassic, Ordos
basin[]]. Acta Sedimentologica Sinica, 1991, 9(3):11—-21(in Chinese
with English abstract).
[10] BT, SEACH, U 7B AR 2 0 40 M = 8 7% AT K 413 1 e
JERFAE B ). b ELA IR, 2001, 6(4):13—19.
Yu Jian, Han Yonglin, Ling Shengjie. Pool—form geology and pool
types of Yanchang Formation of Upper Triassic in Ordos basin []].
China Petrolium Exploration, 2001, 6 (4):13—19 (in Chinese with
English abstract).
(1] B 7S, B87% 2 7 2 My 8 1L 55 3 50 B (M), L3
I Tk B R 2002:104—-108.
Yang Junjie. Tectonic Evolution and Oil —gas Reservoirs
Distribution in Ordos Basin[M]. Bejing: Petroleum Industry Press,
2002:104-108(in Chinese).
[(12] {1 F1 7. 04K 2 05 46 MO AL 500 S (M), 657« 47 3 Tl 20 R
2003:95—-109.
He Zixin. Evolution and Oil—Gas in Ordos Basin [M]. Bejing:
Petroleum Industry Press, 2003:95—109(in Chinese).
[13] et FRIEAL, BT Fr. SRR 2 W G b P g X [ = & G AT 1<
ZH AU B Al B RE SL)). Tl b ER AR, 2005, 7(1) : 34—44.
Fu Jinhua, Guo Zhengquan, Deng Xiugqin. Sedimentary facies of

the Yanchang Formation of Upper Trassic and petroleum



142 h =

Hi J 2010 4F

geological implication in southwestern Ordos Basin [J]. Journal of
Palacogeography, 2005, 7 (1):34 —44 (in Chinese with English
abstract).

(4] B, T2 5, B, %, BeH 5 A F X = A 2 K4

AT S O AL JCRRAE ). TOBLE R, 2005, 23(2):218—
224.
Wang Feng, Wang Duoyun, Gao Mingshu, et al. The microfacies
combination and characteristics of delta front in Yanchang
Formation (Triassic) of Jiyuan area Shaanxi—Gansu—Ningxia Basin
[J].-Acta Sedimentologica Sinica, 2005, 23(2):218 224 (in Chinese
with English abstract).

[15] 23, MR, BRUAE, 5. S0/% 2 17 40 5120 L — K I

FER LA 6 )2 DU RFAE (7). BT B ML BT, 2006, 24(4)

437—440.

Li Junwen, Tian Jingchun, Chen Hongde, et al. Characteristics of

sedimentary microfacies in Chang6 oil —bearing Formation of

Yangchang Formation in Hujianshan—Gengwan area, Ordos Basin

[J]. Xingjiang Geology, 2006, 24 (4):437 —440 (in Chinese with

English abstract).

fiBree, WS, PRULDE, A& NI ISRk E U DL

B8R 22 5 G M 01K = A R SO B ). L

TRZE24 (A R B2 RR), 2007, 34(1):57—61.

Ni Xinfeng, Tian Jingchun, Chen Hongde, et al. Quantitative

[16

discrimination of sedimentary microfacies by use of log data—
Taking the Triassic Yanchang Formation in Jiyuan—Baibao region
of Ordos Basin for example [J]. Journal of Chengdu University of
Technology (Science & Technology Edition), 2007, 34(1):57—61
(in Chinese with English abstract).
(7] RS, T2 2%, BRI PE0E I E K ALK 8 45 i 5 3
R EFIAS LSBT (). BHR TR 2 (A AREAE R,
2007, 34(2):121-127.
Li Fengjie, Wang Duoyun, Chen Mingying. Isochronic correlation
of sand bodies with Chang 8 oil formation by high resolution
sequence analysis in Yanchang Formation, Xifeng Oil field, Ordo
basin, China [J]. Journal of Chengdu University of Technology
(Science & Technology Edition), 2007, 34(2): 121—12(in Chinese
with English abstract).
AT, Wi, XML, A SRR 240 i = R AR KA DT
A B F 5 LB 308 3 06 R R[], B BA R, 2008, 10
(2):159-166.

(18

Deng Xiuqin, Lin Fangxiao, Liu Xianyang, et al. Discussion on

relationship between sedimentary evolution of the Triassic
Yanchang Formation and the early Indosinian movement in Ordos
Basin [J]. Journal of Palacogeography, 2008, 10 (2):159—166 (in
Chinese with English abstract).

[19] B30I, S %35, o I35 7 (M, AL 50 s B2 R A
2004 :29—46.
Yang Shipu, Zhang Jianping, Yang Meifang. Trace Fossils of China
[M].Beijing: Science Press, 2004: 29—46(in Chinese).

[20] Seilacher A. Sedimentary structures tentatively attributed to seismic

events[]]. Mar. Geol., 1984, 55(1):1—12.

[21] Owen G. Experimental soft —sediment deformation: structure
formed by the liquefaction of unconsolidated sand and some
ancient examples[]]. Sedimentology, 1996, 43:279—293.

[22] FLELA:, G. Shi, 28— My 45 ARWIRINE 9 % JE A — B R 5 E
U SC A TTRR AR TE AR 1 (). HbBT24 41, 2007, 81(4) :511-518.
Du Yuansheng, G. Shi, Gong Yiming, et al. Permian soft —
sediment deformation structures related to earthquake in the
southern Sydney basin, eastern Australia [J]. Acta Geologica Sinica,
2007, 81(4) :51—518(in Chinese with English abstract).

(23] T %, A5 AL BR— B0 M M5 o 1 A i R ). R
BT, 2008, 54(6):721-730.

Qiao Xiufu, Li Haibing. Pillow, ball—and—pillow structures: Paleo—
seismic records within strata [J]. Geological Review, 2008, 54(6):
721=730(in Chinese with English abstract).

[24] ZEH, H5H. SR ZHM AR L =550 KA R W
RIS TR . DU, 2007, 25(2) : 246—252.

Tian Jingchun.

Xia Qingsong, Characteristics and  geological

significance of seismites of the Yanchang Formation, Upper
Triassic, Ordos basin[]]. Acta Geologica Sinica, 2007, 25(2):246—
252(in Chinese with English abstract).

[25] EH M, HMEE, wAR. SBRZMan E =& 5 RA4EIs

PRI bR AR AT 92 )] AR B TR 22 22 4l (SR B2 ), 2007, 34(3)
312-317.
Xia Qingsong, Tian Jingchun, Huang Changwu. Study on the
recognition marks of seismites in upper Triassic Yanchang
Formation,Ordos basin,China[J]. Journal of Chengdu University of
Technology (Science & Technology Edition), 2007, 34 (3):312—
317(in Chinese with English abstract).

[26] 265, KiE, ERME, % WALH AN =5 RERAD A
i (WO REAE B L 5 3 SC[g). T E L, 2007, 34(3) :400—405.
Li Yuanhao, Liu Chiyang, Wang Xiujuan, et al. Characteristics and
geological significance of sandstone dikes in the Triassic Yanchang
Formation of the Ordos basin [J]. Geology in China, 2007, 34(3):
400—405 (in Chinese with English abstract).

[27] Spallctta C, Vai G B. Upper Devonian intraclast parabreccias
interpreted as seismites[J]. Mar.Geol. 1984, 55(12):133—144.

(28] AL A WK i8R LR FRIAE AU ) M BR B £ 2 B 2000, 15
(4):389—394.

Du Yuansheng, Han Xin. Seismo —deposition and seismites [J].
Advance in Earth Sciences, 2000, 15 (4): 389—394 (in Chinese
with English abstract).

[29] Moretti M, Pieri P, Tropeano M. Late Pleistocene soft —sediment
deformation structures interpreted as seismites in paralic deposits in
the city of Bari(Apulian forland, Southern Italy) [C]//Ettensohn F
R,Rast N, Brett C E(eds.). Ancient Seismites: Boulder. Colorado:
Geological Society of America Special Paper, 2002, 359:75—85.

[30] 48 B, B SR K4, A I O I 4 K = 0
) 2T D R TR B 43 A ). B4R, 2008, 82(6) :813—825.
Zou caineng, Zhao Wenzhi,Zhang Xingyang, et al. Formation and



%37 % %1 F B A SRR 2 W A R i AL 5 DR N —— DU R DX 8~ 6 il JZE 4 4 143

distribution of shallow—water deltas and central—basin sandbodies in of Central Orogenic Belt [M]. Beijing: Geological Publishing
large open depression lake basin[J]. Acta Geologica Sinica, 2008, 82 House,2000:55—119( in Chinese)
(6):813—825(in Chinese with English abstract). [34] ¥ iz, skER, KA S TR 22 0 4 b v 04l G 8 i AR
(3] KU WK B0 BURE G J% 3600 18 2 — L1 (P 45 35 1 7 ST A TR G 5 AL (1), MR R, 2005, 24(1):
7 B WL BH 4R 81 ). DEBLAEE, 2003, 21(3): 148—154. 45-48.
Liu Zhaojun. Lacustrine subaqueous fan sedimentary characteristics Yang Youyun, Zhang Pengbo, Zhang Zhongyi. Sedimentary
and influencing factors A case study on Shuanyang Formation features and sequence evolution of braided river delta of Chang8
inMaoliging  fault subsidence of Yitong basin [J]. Acta Oil Formation of Xifeng oil field in Ordos Basin [J]. Geological
Sedimentologica Sinica, 2003, 21 (3):148—154 (in Chinese with Science and Technology Information, 2005, 24 (1):45 —48 (in
English abstract). Chinese with English abstract).
[32] Dickinson W R. Provenance of North American Phanerozoic [35] BRI, r AR AR SRR 22 1 4t i R I i 4 B HEAA) 38 T P ). DR
sandstones in relation to tectonic setting [J]. Bull. Geol. Soc.Am., 224, 1999, 17(3):409—413.
1983, 94. 222-235. Chen Gang. Terrigenous clastic composition and its tectonic feature
[33] ZHEK, B4R, %, e haly JH5 i M), dbat Hh i in the Mesozoic of the Ordos basin[J]. Acta Sedimentologica Sinica,
H A, 2000:55-119. 1999, 17(3) :409—413(in Chinese with English abstract).
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Early tectonic evolution and sedimentary response of Ordos basin: A case
study of Interval 8~Interval 6 oil layers of Yanchang Formation in Jiyuan area

WANG Chang—yong', ZHENG Rong—cai', LI Shi—xiang?,
HAN Yong—lin’, WANG Cheng—yu®, SHI Jian—nan', ZHOU Qi'
(1. Institute of Sedimentary Geology, Chengdu University of Technology, Chengdu 610059, Sichuan, China; 2. Research Institute of Exploration
and Development, Changqing Oilfield Company of CNPC, Xi’an 710021, Shaanxi, China)

Abstract:Based on an analysis of rock component characteristics, sedimentary facies characteristics, development
regularity of seismites and tuff in Interval 8~Interval 6 oil layers of Yanchang Formation, the authors put forward a
method for investigating the early structural evolution and the process of sedimentary response. Researches
indicate that Qinling was uplifted at the early depositional stage of Interval 8 whereas Liupanshan was uplifted at
the late depositional stage of Interval 7. The depositional period from Interval 8 to Interval 6 of Yanchang
Formation is regarded as the early formation period of Ordos Basin in the Mesozoic. The tectofacies of Interval 8
is relatively stable, and there exist no seismites and carbonate debris in the sandstone, only with the development
of shallow water delta in the study area. The compression of the western margin of Ordos Basin at the Interval 7
depositional stage led to intense depression of the lake basin, and carbonate debris started to emerge in sandstone
while many seismites were associated with widely—existent tuff. The study area is characterized by semi—deep lake
that developed the subwater fan at the depositional stage. The volcanic action of Interval 6 depositional stage
became weak, but the tectonic action of faulted zone in the west of Ordos Basin was intense. Seismites can
commonly seen in Interval 6, with the development of the lake delta in the study area. Paleogeographic evolution
from Interval 8 to Interval 6 of Yanchang Formation in Jiyuan area indicates that the evolution of Ordos Basin
was mainly controlled by tectonic actions of the south margin before Interval 7 depositional stage, and was
subsequently controlled by tectonic actions of the west margin and aftected by tectonic actions of the south
margin too.
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