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Cenozoic tectonic evolution in the north-central Jizhong Depression

Dong Dawei',Li Li', Liu Jian®,Li Jiyan’

(1. School of Geosciences ,China University of Petroleum ,Qingdao ,Shandong 266580 , China ;2. Geological
Research Institute , Shengli Oilfield Company ,SINOPEC ,Dongying ,Shandong 257000, China )

Abstract ;: On the basis of fine seismic interpretation , various methods including fault throw method ,fault activity intensity
method , balanced cross-section technique and physical simulation are adopted in this paper to analyze the Cenozoic tec-
tonic characteristics and evolution process as well as the forming mechanism of structures. The results show that the north-
central part of Jizhong Depression was dominated by extensional structures in the Cenozoic,with strike-slip structure style
also occurring. In Baxian Sag,tilting and sliding fault terrace structural styles were predominant. While Raoyang Sag was
dominated by anticline structural style except for its northernmost part where strike-slip structure style was common. The
extensional intensity shows large diversity in different periods in both Baxian Sag and Raoyang Sag,strictly controlled by
the activity of boundary faults. Raoyang Sag was controlled by Liulu, Hejian,,and Maxi faults from south to north. The ex-
tension of sag as characterized by transition from “south being larger than central-north” in Ek — Es* to “ central-north
being larger than south” in Es’ — Ed. Baxian Sag was controlled by the diversity of Niudong fault activity along strike , fea-
turing in the tectonic evolution of “strong early stage but weak middle and late stages” in south, “weak early stage strong
middle stage and weak late stage” in the central ,and “weak early stage but strong middle and late stages” in north. The
physics simulation experiment validates the fault development process of research area. The experiment result has strong
similarity with the development characteristics of the faults ,demonstrating the correctness of tectonic geometry and kine-
matics characteristic analysis. On the basis of above research,the tectonic evolution process of Raoyang Sag and Baxian
Sag is divided into three stages,namely weak early stage,strong middle stage,and fair late stage. Finally,the mechanism
and deep background of tectonic formation and evolution are discussed.
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Fig. 1 Structure framework of the north-central Jizhong Depression
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Fig. 2 Faults systems in the north-central Jizhong Depression
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Table 1 Fault throw and activity rate of sag-controlling faults
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(65 ~43 Ma) (43 ~37 Ma) (37 -=24.6 Ma)
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m (m-Ma™')] m [(m-Ma"')| m |(m-Ma"")
kR | 345 15.7 276 46.0 620 50.0
TEWTE | 138 6.3 240 40.0 450 36.0
BgHTE | 640 29.0 150 25.0 280 22.3
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Table 2 Statistics of the Paleogene extension

in the north-central Jizhong Depression
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Fig. 5 Extensional fault profile in the north-central Jizhong Depression( see the profile location in Fig. 1)



776

il 5 KRR i

534 &

6 SR R R
Fig. 6 Sectional view of the physical model

7 SEE IR 7R
Fig. 7 Plane view of the physical model

Wiz, ROGWZ DR SE O LW CBREL W= R B -
T B U2 25 2 BT AR AR PR IR AR
JEAT B2 0 T A W J2= AR T B RS A 3 55 407, X e
PRI 7 AR . I, 275 B A SRk i L e
R R I W JE AR R W R BT
BARL(EN 7)o B A oemh . ARSI 3 2 AU
AR ARLURTE il R AL i/ T 32 35 o 1 T 2R 119 4
ARG B B

3.2.2 ZExu ARt

S PIEE 15 min AP ] B A= A 4 (65 -
23.3 Ma) , BFEJAHAEL HE R 2. 78 Ma/min, #H>4 F8 min —
43 Ma ( Ek—FEs*); 10.2 min - 37 Ma ( Es’s—Es”);
15.2 min —23. 3 Ma(Es'—Ed) .

1 Ek—Es" YUBLE ], 32 b 34 [ 76 J0 350 A 24 i 3
5 7R B AR L Dy 24 5 23 B, FE 3K PR 4% R 2R T ) i

K8 Rk

GAoETINE U/ i B AR GRS N T A A =B
EW il 8 [ #9384y (1] 8a) o 76 Es’—Es® YURLAY
S0, o) L 1016 TR ol ) 2 2R W 2R T BRI ) e B T4
BRI B B T2 | S P TR R AL B 20 B, th T E
ML, X — i 30 i A2 e AL A% (181 8b) o 7E
Es'—Ed YUY, 5 74 7 2 A0 4 5 2 L B 200
e R (N G R (S M X LB | e A S )
NWW - SEE( & 8¢) .,

BRI T LU H OSBRI SE — A R R A
h EREWUR AR R SLAE R R B S g, R A X
iR . FEZF PR N MR SR E - A K
FEW R AELS G 80 DAY 1 A ety o A8 LW X,
VRSN W72 R 0 7 I35 45 2R, DL A A Rhg s ) JE X
HEE

4 M1 A g v A A K Bl g S ML

4.1 #HEEEEE

ST A4 ZR R M2 Sl A Sh TR 22
S e T e 7 B 111 o i 2 A QBT I3 B B oy L
YU, 1T AR S AL DU 3 , T LA 23 A Ui g it
TLIH) W g 5 P ) TR R A 3 B B

Wi 55 540 (Es—Ek ) - 32 B 191 7 J2 0 2 i R 4%
5553 , (L7 ) 5 L 111 I 0 58 L TM1T 6 1 24 R 7 2= vl B A 7
S WY 50 T S, A U1 ) i S R e R RS
DX A XA AU PR C R RIS F 32 T 65 30 W7 2= 5 27
P, 5 NNE [ e, JEACATE 1) B0 B e 2= A A 1
WTJZ B TE T 36 sl P B I I S 5 X A A
T NWW - SEE [alfit EAE ] o

Wi P 0 (Es™—Es™ ) < 45 57 28 117 6 A0 g BH 111
B P9 2 2K 72 R A E B TR [ DB J= | P T2 1% 2 1 2

Fig. 8  Process of fault evolution

OISR Ok ST O KW DA R @RI @ T va BT 24 QORI 24 @ B BT s QTRoK - SC&e sty



TR, 55 S B b b AT A A R i AR AR 777

0

HEEL JEST 1165 {113 4354 1202 4 SE\

1000 | N+Q

2000 + 0\
E3000
¥ 4000}

5000 |

6000 |-

7000 LT 2 pemp—- Py ra— BemIIHe

b, N+~QULL

e Es+ES YR SEN
0
Es“E#L CP
1000 Jxw
£ Es“tEk
2000
53000

f. Es“MEAJURL G

0
£
Q 1000
%

19 sehg i hos (e BH e ) A4 i -

Fig. 9  Structural balanced sections in the central Jizhong Depression( the Raoyang Sag)
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