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and Li Wei et al., 2015&)
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Fig. 3 Fault plane distribution in the Liaodong Bay depression: (a) plane distribution of faults at the bottom of Cenozoic;

(b) plane distribution of faults at the bottom of the Dongying Formation
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Application of balanced cross-section method in extension, strike-slip
superposition and ratio analysis: A case study of Liaodong Bay
depression, Bohai Bay Basin

LI Wei'*’ | GUO Tiantian'*’ , WU Zhiping"*’ , XU Changgui®’ , WU Kui® ,
CHEN Xingpeng'?’, YOU Pengfei'*’, GUO Ruipeng'*’
1) School of Geosciences, China University of Petroleum ( East China) , Qingdao, Shandong, 266580;
2) Key Laboratory of Deep Oil & Gas Geology and Geophysics ( China University of Petroleum) , Ministry of Education
Qingdao ,Shandong , 266580
3) Tianjin Branch, CNOOC Limited, Tianjin, 300452

Objectives: During the Cenozoic evolution of the Liaodong ( eastern Liaoning) Bay Depression, Bohai Bay
basin, it was controlled by the interaction of extension and strike-slip stress. These two properties stress changed in
different stages, result in the complicated superposition and ratio between extension and strike-slip. This
complicated relationship is one of the most important factors for the evolution of the depression, but it is a lack of
research. In this paper, we aim to extract the superposition and ratio of extension and strike-slip and restore the
Cenozoic evolution of the Liaodong Bay Depression.

Methods: Based on fine interpretation of 3D seismic data, this paper restored the tectonic evolution history of
the typical section and calculated the cross-section extension rate through balanced cross-section method, which
were parallel to or perpendicular to the main fault in Liaoxi sag and Liaozhong sag. Finally, superposition and ratio
of extension and strike-slip were analyzed at the different stage in the Liaodong bay depression in Cenozoic.

Results: The result shows that Liaodong Bay Depression was dominated by extension, and strike-slip was
relatively weak during the sedimentary period from Kongdian Formation to Sha-3 Member. While Liaodong Bay
Depression was controlled by weak extension and weak strike-slip during Sha-2 and Sha-1 Member depositional
period. Further,Liaodong Bay Depression was dominated by intense strike-slip and weak extension during Dongying
Formation depositional period. The strike-slip displacement of Liaozhong and Liaodong area was larger than Liaoxi
area, while the extension displacement of Liaoxi area was larger than Liaozhong and Liaodong area at this stage.
Weak extension and weak strike-slip controlled development of Liaodong Bay Depression during the Neogene and
Quaternary.

Conclusions ;: The superposition and proportion of extensional and strike-slip controlled the temporal and spatial
differences of structural deformation in the Liaodong Bay Depression at different development stage. The theory and
method we used in this paper can be applied to the basins that controlled by extensional and strike-slip stress in

eastern China, especially the area where developed abundant strike-slip derived secondary faults near the main
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strike-slip faults.

Keywords: extension and strike-slip; superposition and ratio relationship; balanced cross-section; Liaodong

Bay depression; Cenozoic

Acknowledgements: The research is supported by the National Science and Technology Major Project ( No.
20162X05006-007) and National Oil and Gas Major Project ( No. 2016ZX05024-002-001)

First Author: LI Wei, born in 1978,
petroliferous basin; Email; 1iwei780923@ 163.com

male,

associate professor,

mainly engaged in structural analysis of

Manuscript received on; 2019-02-23 ; Accepted on: 2019-09-19; Edited by: LIU Zhigiang

Doi: 10.16509/j.georeview.2019.06.016

(L3S 1486 1) A EHPRE W N FEZARM A, (4F
Y A 2012 FFRE S R AT 8 4, HAR B M G B a2 v
Wl B A TE AT T 3 [ A 0090 B A £ 25 AR A [ B
M S (AR BRF— TR E AR IR CT J2 LA 1)
Bl SCT I FIAL 1 B0 MR T B . GERY .4
I 350 A A RBF S TR AR PIAE“2019 H ERE
I 5 S M0 1 252 AR ) 1 2019 v ] ] s 5% 1) 3 16 75 2 AR 4

i Acta Geologica Sinica(English Edition)
|

2019 FERABRHMALAMH

73X 28 TOP IRl 3 B 25 AR ) E £ AR h AR,
ST R ] S R — R R T A ek s X
FR A A T E BRsz i Sy SR TR 2] T R A SPE .
LIU Zhiqiang: Geological Review, Acta Geologica Sinica
(Chinese and English edition ) continuously awarded
the title of “the most influential international academic

journals of China”

BET YRR
mw*ﬂﬂhhmﬁﬁ§+*Mﬂ

|

20194108






