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Cenozoic transtensional structural styles and their controls over hydrocarbon
accumulation in Dongying Depression
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Abstract ; Various methods including stratigraphic slicing and seismic coherence are adopted based on fine interpretation
of seismic data to analyze the styles and distribution patterns of transtensional structures and their controls over hydrocar-
bon accumulation in Dongying Depression. The results show that there are at least 11 transtensional structural belts,inclu-
ding Wang Jiagang,Ba Mianhe , Gaoqing, Qingxi, Haoxian and etc. They can be categorized into three types of compound
structures according to the features of fault complexes on map and section and the characteristics of formation deformation
there ; the broom-half-flower transtensional structure, the en echelon-tree-shaped flower transtensional structure and the
juxtaposed-curled flower transtensional structure. The first style is mostly found in the steep slope of the basin,the second
one is mainly observed in the slope of the basin and the last style is distributed in the central uplift belt of the depres-
sion. The three styles controlled the trap types,and formed their own individual types of oil and gas accumulation.
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Fig. 1  Distribution of the major structural belts in Dongying Depression
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Fig.2  Fault complexes of transtensional structures in Dongying Depression
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Fig.3 Formation deformation characteristics of the transtensional structures in Dongying Depression
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Table 1 Characteristics of fault complexes of transtensional structural belts in Dongying Depression
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Fig.4 Distribution of the transtensional structural belts in Dongying Depression
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Fig.5 Trap types associated with transtensional structural types in Dongying Depression
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Fig.6 Oil and gas accumulation patterns controlled by transtensional structures in Dongying Depression

a. m AR B PHAE b. ES 23BN 2 e MO A A X

o USROS N, I R VAL Bl oA =, Wi KT )
TE BTS2 [ 5, iy 1) A R AR A v M F A )
TRUET U7 0 Bl AR . B2, w0 IR & i L
By o 2 VA [ A AR B A 5 WS L PO
ML TRRE (B 6a) .

3.2.2 JRF| 5E B R AAAE R,

JES A 5K AR 38 A T 2R TUTRE A ARHSBE T, i
AEAE AR ORI T ACAR B EEREAT o SIS
HHSKA 3 — M At 5k ke , — M Bt sk 4y I 4
— WP TR R R T o TR Z RN L
BT A2 D)EI BT S B P . AR DX SR A I S
i) 2 A 14 32 200 TE , W2 000 1) S 3 e T 2 4 I
o KA EIREIR 5 ZR A 12 7, W)= 00 16
BN T S 7 T B AR (15T 6b)

3.2.3 Al XA BT & AR R AL X,

AR BN 42 2 HH SR 3 2K T 7 2 UL ) o e e
ML TR U B A B N SO 2 B AR )= Y
KH o M CHL KA A T2 2 A DU = Ay I Al
el B A, B e 08 A7 B — B B ] 29 A IX
BRI 2 — 53 AT BI DI S R S Bk T,
WA MIOE 2 SRR TR B AR I A T
T M - At A TR TR . AR XA s R i
BRI, UL E A B8 E (18 6c) .

4 4hig

1) ACE M A A i i) i R AR B 3B )= Y
AR MWTR A 5T HURARTEAE A L

WA AR TR 3 FP2EIL 4t HUAA i L T IR A X
B T BOR i B AR K A2 B, B TSR LT S
ARG, AT LS A = A W AR =S . A
JERERURARTE £ S — MR SRR Z A & R FRRAE , R B
e A R M B, L T E ) S A 441 5K
i, WiRF LS A TR HESI R =R,
LA A AR I AER B0 AR 3 b

2) TSR3 W 2= T ) A BT —— X
MISEER BT Atk - 2EAEIR S — R RLAEAR 0]
BOAAEREE 3 ME SRR Hhark - 48R
SR T AR E MR A BES A S — A B AEAR
SLAAHER A T MG B R, 280 SR
FER M TR

3) TSR A ORI A 22 5 IR i 2 T
i, 1 2 B R, JE S 1 AT — e PR O
Sy s W sloms & TR R O i - A et U
Sy o ML & Hh R ITOE W R 2 12 1 %2 4 7 10
TN ER 5 S A kAL s o BV R T B, S 5K A A3 45 il
Bl J2 4, W2 A0 i) i, T R B A o

2 £ X Wt

[1] Harding T P, Lowell J D. Structural styles, their plate tectonic habi-
tats ,and hydrocarbon traps in petroleum provinces[ J]. AAPG,1979,
63.1016 —1058.

[2] Harding T P. Seismic characteristics and identification of negative
flower structures, positive flower structures, and positive structural
inversion[ J . AAPG,1985,69 :582 - 600.

[3] Harding T P. Comment on*state of stress neat the San Andreas fault-
implications for wrench tectonics” [ J]. Geology, 1988, 16 (12) .
1151 -1152.

[4] Harding T P. Identification of wrench fault using subsurface structural



1058

1l 5 KRR

538 &

[7]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

data, criteria and pitfalls[ J]. AAPG,1990,74(10) ;1090 - 1609.
Larsen P H,Relay. Structures in a Lower Permian basement-involved
tension system East Greenland[ J]. Journal Structure Geology, 1988,
10(1):3 -8.

FEGAR TR T SR A S L ] Ak g AR
J5,1996,17(1) :9 - 14.

Yan Junjun, Wang Xiepei. On identification of wrench structure[ J .
0il & Gas Geology,1996,17(1) :9 - 14.
BRI, B e B, BEFAR , 55 I I A RS = 20 W R AR =AY
B[ T]. fAihaa4,1998,19(4) 116 - 20.

Dai Junsheng,Lu Kezheng, Qi Jiafu, et al. The evolution of the paleo-
gene tectonic style in Bohai bay basin [ J]. Acta Petrolei Sinica,
1998,19(4) .16 -20.

T S VE A AR A e R BRG] A At
2009,30(6) :816 —823.

Yang Minghui. Transfer structure and its relation to hydrocarbon ex-
ploration in Bohai Bay Basin[ J]. Acta Petrolei Sinica,2009,30(6) :
816 - 823.

TR, B, Vi X kA LAY 1 Y — fOAR
[J]. KRR HUEREF,2006,17 (4) 1473 - 476.

Yu Junfeng, Xia Bin, Xu Jing. An understanding of tense-shearing
and compresso — shearing structures in Bohai Bay basion[ J ]. Natural
Gas Geoscience ,2006,17(4) :473 —476.

Whie 2z, TR, & RAR, 5. F PRI AR e X S i e R
[J]. RS 241, 2005, 11 (4) :622 —632.

Chen Haiyun, Yu Jianguo, Shu Liangshu, et al. The structural styles
and their relation with petroleum-gas resources of the Jiyang depres-
sion[ J ]. Geological Journal of China Universities,2005,11 (4) .
622 - 632.

BLULE 20, A W, S AR IV BT AR AU 3 10 0 S A R
SR RICR L] o, 2014,35(3) :273 -277.
Wei Hongtao, Li Wei, Yang Zhifeng, et al. the Cenozoic Tectonic
stress field characteristics and relationship of hydrocarbon migration/
accumulation in Qingdong Sag in southeastern Bohai Bay basin[ J].
Xinjiang Petroleum Geology,2014,35(3) .273 -277.
FOAT, E3m T, BG4 B O 3 S A IR R 4K
IV IR ) B SCR [ ] A iR 50T & ,2004,31(2)
18 -20.

Wang Guangfu, Wang Duanping, Shan Jiazeng. Structural modeling
experiments of complex low grade fracture system in the Xinzhen
structure , Dongying Sag [ J ]. Petroleum Exploration and Develop-
ment,2004,31(2) :18 -20.

Z, B R BOR. /T b R A AR 3 AR T S LR 2R
B[] KARR Tl ,2005,26(2) :29 -31.

Li Xue, Lv Baofeng, Xia Bin. Cenozonic tectonization and hydrocar-
bon reservoiring of kongdian formation in Bamianhe region [ J]. Natu-
ral Gas Industry,2005,26(2) :29 -31.

ZRLLE, XA SAG0 , 55 . BTG AN RIS TEATL R 36 1A 2 R <
WML ] HBUI AR5, 2009, 15 (4) 386 - 392.

Li Hongnan, Liu Wei,Ca Chuangiang, et al. Rotational shear tectonic
systems in different levels and their relation to hydrocarbon enrich-
ment rules[ J . Journal of Geomechanics,2009,15(4) :386 —392.
VR, S, FA5F, 5. R8I BE rh J B ey v B iR AE

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

WTJZ 287 S T 4R i S DN ML) [0 T 3 Jo 15 55 D 40 3 Ik
2011,31(6) .75 -81.
Xu Shumei, Ma Yu, Wang Jinduo, et al. Characteristics and genetic
mechanism of“ Broom-like syn-depositional faults”in west segment of
central uplift belt in Dongying depression [ J ]. Marine geology and
Quaternary Geology,2011,31(6) ;75 —-81.
TR, TRT AR, AR 78 T o st AR B A TR LR 3 [T ] K
My v 5 B2, 2004 ,28 ( 3) :254 -262.
Ren Jianye, Zhang Qinglin. Analysis of development mechanism for
center anticline high in Dongying depression [ J]. Geotectonica et
Metallogenia, 2004 ,28 ( 3) :254 - 262.
R aF, 2Rk, BOERE, 55 ARE MG £ 5 R fLk A 14
TERICRAERILT]. Al AR HBT,2013,34(2) 2207 -214.
Song Guoqi, Li Jiyan, Jia Guanghua, et al. Structural characteristics
and its control on hydrocarbon accumulation of the Kongdian Forma-
tion in the Wangjiagang structural zone , Dongying Depression [ J]. Oil
& Gas Geology,2013,34(2) :207 -214.
BRESF, DR il o, A5 B LR AL 3 o A Lol v i 2
RGFFELT]. Ail2A 4, 2001,22(1) 19 -24.
Wei Guoqi, Jia Chengzao,Shi Yangshen,et al. Tectonic characteristic
and petroleum accumulation in extensional-shear fault system in Meso
zoic-cenozoic formations in the northern area of Tabei uplift, Tarim
[J]. Acta Petrolei Sinica,2001,22(1) :19 -24.
Hiz e, gk—AH T R 5 i Tas B o A —— LU X R [ D]
LA IR ,2004,9(2) 233 - 37.
Deng Yunhua. Tensional-Shear faults and analysis of oil and gas mi-
gration—Taking Bohai oil province for example[ J]. China Petroleum
Exploration ,2004,9(2) ;33 -37.
WIRL, SR A AT A AR IR T R et B i 22 e —— L
TRV F M B TR )2 S [T ] Al 5 RAR S )5, 2016, 37
(4):530 -536.
Hu Ming,Jiang Hongjun, Fu Guang, et al. Characterization of petroleum
pooling patterns in dense flower-like fault belts: Taking the middle
and shallow layers in Nanpu Sag of Bohai Bay Basin as an example
[J].0il & Gas Geology,2016,37(4) :530 - 536.
AT 2R SR AR TR 7 A A S BT AR SR 1 Bl 2 R AIE
KeahJrE Ui [T ]. il o4 B SRR, 2014,38(3)
20 -24.
Zhao Li, Li Li, Zhang Hang. Fault systems kinematic characteristics
and dynamic mechanism during early Cenozoic in Dongying sag[ J].
Journal of China University of Petroleum ( Edition of Natural Scie-
nce) ,2014,38(3) :20 - 24.
T T B, B, G I I A T P S M R ot o
TEARE SRR [ 1] A5 RAR SR, 2015,36 (1) =52 - 60.
Yu Fusheng, Dong Yuexia, Tong Hengmao, et al. Characteristics and
origins of structural deformation in the Paleogene in the Western Sag
of Liaohe Depression, Bohai Bay Basin[ J]. Oil & Gas Geology,
2015,36(1) :52 - 60.
AR IR AR B, S8 I AR I 34 W 7 e U 2R 22 S A I
FHIELS]. A5 KRS BT, 2014,35(5) :633 - 637.
Yu Yixin, Zhou Xinhuai,Xu Changgui,et al. Differential deformation
of strike slip faults in the LiaodongwanDepression , offshore Bohai Bay
Basin[ J]. Oil & Gas Geology,2014,35(5) :633 —637.

(%# %

)



