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Fig. 1

The distribution of tectonic units in Erlian Basin
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Fig.2 Typical sections of faulted sag in Erlian Basin
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Fig.3 The superimposition of tectonic units of basin and basement
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Fig. 5 The model of formation mechanism in Erlian Basin

e B O TR 5 T g — 2 TR 2 AR
KT R S 4B B R R B K A A
AT MG G R i B AN R E A KA
— B KR IR A I k2 e R T AN A
T T 3t B SR A

T A ML BT R S5 45 I R R A 2 LA AE

(AN G 3 M o AN B 5 TGS 9 B 3 3 2 7 TR 300 2%
AR LA AN [ R Y el o ) — M ) — 34 I 7
SECH Bl R 36 255 SE B IS M JR AL AE 2 P 454 Ay
WY 22 5 RITEANTR 2 MRBEE M™Y. BIR
S A OB 30 1 g 3 oty BRI 1R 0 0 /)N G
T AFDAS 4 F 10 BT B AR A o S 00 ) T I A 2 R



No. 7

AREF . —E2 2 TFOER XM RBABEARL B MR EL

1295

Y M TS A A B T 3 SR A o A A
T T A WA B AR X R v A ST B R o B A% R 2L TR
S0 3 A T R 3 ot B O S L LA AH L S Y
A2 AU 6 T 2 R o B0 T 2 R A 2 1 52 IE
W 2= 4 o ) TR — T AR Tl L IR BRGE UL — VTR
A DS ST TURUA R . A 5 AR
S L B R R I L 5 22 A 3 B R A D
B2 A I 1) B A T TR ISR W I =2 ) 22 02 H R
AR BRI R 5 2 8 7 R 1 = U8R
5 JE e 39 B I A% J1 34 I R S 39 B ) R 1 2 A
Bea 2 AR 1) 4 B A TR TR IS0 T I 2 1) 22 02 ARt 3
XeGFBRAE &, 2 % 7 dm v i o 2 AWk . —
T it B AR O I el R A T R TR A 3
2 b FE W) ) TR 52 2 R T A T K
5 R IR AT T sUR 2. T LE 1] R TR 2 4 i
BT S A TR A AR R AR TE L AR T R W R 1 TR
7 L BT I ) 0 OB ) B O TR R
R AT AT DRI B R~ SR o R 1] 2R
e ol R 2 A 3 33 ol i A T A JRe A T A e A 1
ARG T W) 1 TR TR T RE AR TR JZ O T R AL

FE A e 00 L 428 T B A T % 0 B U AR T AR
REEB/IN AT T R T R IG R 5 E W . A
Lt A SR 1 52 5 8 R JRLER B AR
TE 1) B A LR 1) 2R B A A R T R T R A E
TE 1) B A R T Ay o 1 X s R 31 X R e
BEOR R B I M R R R . T R R Al
SR B AR AE B 5 TR 14 1E 1] 26 1R R ik
(9 5 W b s o

I 8 3 SR B B T )2 3 8l 5 3 Oxk T I
FICI 2 3 45k TURURE 23 A A 2 AR R
o B — DR AL A (R ] T U5 19 0 A
P TR R oA . RN AE B 22 1] 94 3 A
WA R A T WS A 082 A PR AL . g
i L AR R T R 0 AT A /N R T
ZINTR AT BRI 86 T8 6 10T D 30194 JR S o A S 1 T B R
PR (B 6) . BEAE 70 BN SL 1 /N BT B 3% i
S T LR TR W o 190 2k » 1890 26 JA) 10T iRy 3 4 R
DX 380 58 A L AR ] R 9T O U AT TR S
ZU b B R . TCiR J2 Jm al 1 I8 2 XS A L 2R
Bea i B Ay 25 I T 28 4% 2l 2 R ) A 3 o e B B 5

(BT 7R 11T
(B35 5 T D)
@) FE{EMIE

(3) 1 BT K IR
(4) 235 122 1M1
(5) BRI 25 T IU1EG
(Ol

(D BT v 111

(8) PABILIFE

(9) EAFIE MG

(LO) I S M1
DAL
(2) B 1T

- W R A
£

L BRI

A o
T SRR

L A2

[ e geoe

@ | i s || wmmisix

E W s 91 2 E kIR | 3K IE 2 mméﬁ > [m Bl s
B 6 —ERMDREYEESE YRR

Fig. 6 The distribution of alluvial fans of Manite Depression in Erlian Basin
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Fig.7 The distribution of alluvial fans of Tengaar Depression in Erlian Basin

(D2 AATHRRGE . FLEHR

TARI DA LA G 28 B A A R A
F Oy TaX L sy 4 MNER, HET
B R R AR A AR T PR MRS B R0 I X W



No. 7 AR IEF. =

ARHFaEHE XM BMELENRL &b T E L

1297

%(ﬁ%‘-),%ﬁiééi&%\¥i&%ﬂ'l»%f\iﬁjﬁy9

MR BTG, RIBER R 2480 Ee A s T
&Tuh&iﬁ %Aﬁ$kkaﬂrﬁ%%&%

RBXEAANEN . B—EXTUS ARG LY
A ¥ E i s wELEXERLSNEL
WA ZHF 4K,

(D= ZaFTaTH I RBFTFGLH
FRZHEBERLIG TR ALRE AN P I
BB EE T EA@MAR -, AT B T
A NE & 45°~55°, A 78 Z# R KIKF @
H NW-—SE &1, & /£ %% 2 NE @48 4 b
LT LR L EZREAYE, T RS
KRB RMINXNELEA ;4% £ NEE q o) =
AR RS R B B B RAF W TS Ae 5 A R
EW 69 &4 T 3o R A 4 & o B m M) 3 A 42 Loy
WA R T DN R T, T8 B0 g4 9] XL JF B
RIS HE, BERELRENDG L ZEA YT
REHBT LT LA ENEABER,. ML R
Fa s R FaFe ] e X ARG AL FBAER .

BD_HE R TOERGE AN T X4

HratE R XEmmML., B ZBAERH R B
KX BHRANKX LA ETH A X RB. AH TRE

AR ERGB PR, ARRELFTNET FH.
#E L RBAE R R A X PR LN T A
B AR TATEATEAIR. GG BRRH A,
LK FAEANRR E ., R LR ZHAF G
% R AERER R LR F R B A4 E K
METRBA THRAARREGIRGHZ,

£ % 3@k (References) :

[1] Ma Xingyuan, Liu Hefu, Wang Weixiang, et al. Meso-Cenozo-
ic taphrogeny and extensional tectonics in eastern Chinal J].
Acta Geologica Sinica,1983,57(1) :22-321. [ T4 45, X A1 1
E e, b E R A AT A AR R T R A R A LT ] T
#,1983,57(1):22-321. ]

[2] Liu Hefu, Liang Huishe, Li Xiaoqing, e a/. The coupling
mechanisms of Mesozoic-Cenozoic rift basins and extensional
mountain system in eastern China[ J]. Earth Science Fron-
tiers,2000,7(4) :477-486. [XIFIHT . e Ak, 228 55 L 46, P I
FRAS OB AR A 5 R e R S LR () ). = T 4%
2000,7(4) :477-486. ]

[3] Withjack M O, Jamison W R. Deformation produced by ob-
lique rifting[ J]. Tectonophysics,1986,126(2-4) ;99-124.

[4] McClay K R, White M. Analogue models of orthogonal and
oblique rifting[ J]. Marine and Petroleum Geology, 1995, 12
(2):137-151.

(6]

[7]

[8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

McClay K R,Dooley T, Whitehouse P,et al. 4-D evolution of
rift systems; Insights from scaled physical models[ J]. AAPG
Bulletin,2002,86(6) : 935-959.

Mortimer E,Paton D A,Scholz C A, et al. Orthogonal to ob-
lique rifting: Effect of rift basin orientation in the evolution of
Malawi Rift, East Afica[ J]. Basin Research,
2007,19(3) :393-407.

the north basin,

Jackson J A. Active normal faulting and crustal extension
[C]// Coward M P, Dewey ] F, Hancock P L. Continental
Extensional Tectonics. London: Geological Society of London
Special Publication, 1987 :3-17.

Schlische R W. Half-graben basin filling models: New con-
straints on continental extensioan basin development[]]. Ba-
sin Research,1991,3(3):123-141.

Ren Jianye, Li Sitian, Jiao Guihao. Extensional tectonic syste-
mof Erlian fault basin group and its deep background[]].
Earth Science: Journal of China University of Geosciences,
1998.23(6) :567-572. [Tl . 4= UM . B 5. 3 Wil 4
i RE R A & RGO F RIS R L] kAL E
M K F 23] . 1998,23(6) :567-572. ]

Li Xiaoqing . Qiu Dongzhou, Liu Hefu, et al. Prospectivity for
oil and gas in sedimentary basins superposed on are like folded
belts in Mongolia[ J]. Earth Science Frontiers, 2006, 13(6)
72-81. (4RI , AR U XU AT, 4. 52 08 48 Sl & T
ARk O S [T ). H2F T2 . 2006, 13(6) : 72-81. ]

Liang Hongbin, Wu Chonglong, Li Linbo, et al. Unifying division
of sequence stratigraphy unit and framework sequence stratigra-
phy of Erlian Basin[J]. Earth Science:Journal of China University
of Geosciences,2010,35(2) : 97-106. [%z—m,iwm‘z,*mﬁ,
A A TR RIS — RIS BAR AR P R LT ]
BRF} A% o [ H 5T R A 4% 4k, 2010, 35(1) : 97-106. ]

Liang Guanzhong, Tan Jiancai, Wei Li, ez al. Sedimentary
characteristics of nearshore subaqueous fans of the Lower
Cretaceous in Abei Sag of Erlian Basin, Inner Mongolia[ J].
Journal of Palaecogeography,2013,15(1):31-42. [ 4 F i, i
AL B AL PSR T A BT L VTR R SRS KR
B UTRRRFAE LT . o M3 24 4R, 2013, 15(1) :31-42. ]

China National Petroleum Corporation. SY/ T 5978-1994 Di-
vision of Tectonic Units in Oil and Gas Basin[ S]. Beijing : Pe-
(3 L E A RAREAFL
SY/ T 5978-1994 & il <A 44 & B o0 %) 2 [ST. L a3
Tl At . 1995:1-3. ]

Pan Guitang, Xiao Qinghui,Lu Songnian,et a/. Subdivision of

troleum Industry Press, 1995

tectonic units in China[ J]. Geology in China, 2009,36(1);1-
28. [ B 5 1 DOME L Bl PAAF L 45 op [ Rt A 3 e Rl 43 LT .
A Hb 5T, 2009,36(1) :1-28. ]

Bureau of Geology and Mineral Resources of Inner Mongolia
Autonomous Region. Regional Geology of the Inner Mongolia
Autonomous Region [ M ]. Beijing: Geological Publishing
House, 1991:1-275. [ 52l B IR X 5 7™ 7. 520 AR
DX DS 3l i AR ML bt 3t o e Rk, 19912 1-275. ]

Meng Qi’ an, Zhu Dengfeng, Chen Junliang, et al. Styles of



1298 X K A ¥ K #H F Vol. 26

complex faulted sags in rifting basins and its significance for Exploration and Development,1998,25(2) :8-14. [ 5 + &, &=
petroleum geology: An example from Hailar-Tamsag Early IE 30, B S0, A5, 3 A I A A5 4 5 B =R LT 1. A i dth
Cretaceous Basin[ ] |. Earth Science Frontiers, 2012, 19(5): W5 I % ,1998,25(2) :8-14. ]
76-85. [5)d %, KM BRI 52, 5. bl o9 240G 7 Y & =X [20] Zhang Wenchao, Zhu Yuheng, Jiang Donghua, et al. The law
[ 285 A 248 TR R L A i e S DAV B 4 L P St A Ry of oil controlled by subsags and prospect of petroleum explo-
BT, M4 2012,19(5) : 76-85. ] ration in Erlian Basin[J]. Acta Petrolei Sinica,1997,18(4):
[17] Zhao Xianzheng,Jin Fengming, Wang Quan, et al. Theory of 25-31. [SROCHT ML Al 22 A M, 45 FE FHb - TR A 4 i L
hydrocarbon accumulation in troughs within continental faul- A S AR LT, Al . 1997, 18(4) : 25-31. ]
ted basins and its application: A case study in Jizhong Depres- [21] Gawthorpe R L,Fraser A J,Collier R E L. Sequence stratigra-
sion and Erlian Basin[]J]. Acta Petrolei Sinica,2011,32(1): phy in active extensional basins:Implications for the interpre-
18-24. [ E1E - 4 KNG, A, 25, Fili A0 B [ 225 i 3 4 2R ol 3t tation of ancient basin fills[J]. Marine and Petroleum Geolo-
V6 B HL R P —— LA Ish A VS 7 b B vp S B R 3 A o B . gy»1994,11(6) :642-658.
AMEEH . 2011,32(1) :18-24. [22] Qi Jiafu, Yang Qiao. Structural styles of extensional basins
[18] Ding Xiujian, Liu Guangdi, Lu Xuejun, ez al. The impact on and their main controlling factors of dynamics[J]. Oil and Gas
organic matter preservation by the degree of oxidation and re- Geology,2007,28(5) :634-640. [ F 48 . 5. 1 Ji 23 b 10 &%
duction and sedimentation rates of Erlian Basin[J]. Natural M R s # R EL ] A iSRRI 5, 2007, 28
Gas Geoscience,2014,25(3) :810-817. [ T &8, M) o, f52f (5):634-640. ]
T2 T A M AL JEORE B R R R A LR AR AE I [23] Cowie P A,Gupta S,Dawers N H. Implications of fault array
ST, RAR A ER Bl 2% ,2014,25(6) :810-817. ] evolution for synrift depocentre development: Insights from a
[19] Yi Shiwei, Li Zhengwen, Jiao Guihao. The depression struc- numerical fault growth model[ ]J]. Basin Research, 2000, 12
ture and accumulation model in Erlian Basin[ ] ]. Petroleum (3/4):241-261.

The Structural Types and Petroleum Geological Significance of

Early Cretaceous Complex Faulted Sag in Erlian Basin

ZHAO Xian-zheng'?,JIN Feng-ming',QI Jia-fu’, WANG Quan',
YANG Ming-hui*, SHI Yuan-peng' ,DONG Xiong-ying'
(1. PetroChina . Huabei Oil field Company » Rengiu 062552, China s
2. China University of Petroleum (Beijing) +Beijing 102249 ,China)

Abstract: Erlian Basin could be divided into 5 depressions and 4 uplifts based on the distribution of Lower
Cretaceous that filled in the faulted-sag in the styles of graben and/or half-graben controlled by NE-NNE
striking normal faults. By the configuration of major faults,the complex faulted sag could be categorized in-
to 4 families which are named respectively as serial, parallel, diagonal and interlaced. Each family includes 4
compounded patterns: (1)two or more half-grabens synthetic linked, (2) two or more half-grabens conver-
gent linked, (3) graben and half-graben linked, (4) two or more grabens linked. The distribution of Early
Cretaceous faulted-sag was controlled by Hercynian basement soft zone and the depressions extended in
different direction. The hydrocarbon-bearing features of Lower Cretaceous have close relationship to both
pattern of complex faulted-sags and the mode of rifting. The orthogonal rifting zone consisting of serial, di-
agonal faulted-sags in small angle with sag axle is beneficial to develop a narrow and deep faulted-lake,and
hydrocarbon source rock is found within deep sub-sags. The oblique rifting zone consisting of parallel, diag-
onal faulted-sag in high angle with sag axle is beneficial to develop a wide faulted-lake,and source rock is
found within the slope of faulted-lake. Most of the faulted-sags scattered over the uplift superimposed on
the rigid basement,in that steep boundary fault with big displacement will be more favorable to the devel-
opment of source rock growth in deep lake.

Key words: Complex faulted sag;Structural style; Hydrocarbon-rich sag;Lower Cretaceous;Erlian Basin



