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Extension direction and tectonism in rift basins and their control on structural style .
A case study on the south fault terrace in the Gaoyou Sag,Subei Basin
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Abstract; As the tectonic boundary belt,the south fault terrace, which consists of Wubao fault terrace and Zhenwu fault
terrace , has complicated tectonic history and style. Based on the geometrical characteristics of the south fault terrace,
guided by the stress-strain theory and extensional rate from the balanced section,we figured out the dominate extensional
direction in different periods and analyzed the amount of extension and strike-slip of the south fault terrace ,and their con-
trol on structural style. The evolution of the dominate extension direction of the Gaoyou sag can be divided into three sta-
ges since the late Cretaceous ,including NW(K,#* —E,d) ,NS(E,s) ,and NW(Ny - Qd). Detailed understanding of the
direction of stress field in the Gaoyou sag was obtained since the late Cretaceous in a quantitative way for the first time.
Because the dominate extensional direction is not always parallel with the axis of fault terrace , Wubao fault terrace experie-
nced 3 periods of tectonism, extension , right-lateral slip-extension, and extension. This resulted in the simple faults style
with skew traces in plane view and horse tail-like in profiles. Similarly , Zhenwu fault terrace also experienced 3 periods of
tectonism , left-lateral slip-extension, right-lateral slip-extension and left-lateral slip-extension,which resulted in the com-
plicated faults style of grid fault trace in plane view and duplex horse tail-like in profiles. The study on the history of ex-
tension rate and strike-slip shows that E,f,E,d and E,s were the main periods of extension and strike-slip , which played

a key role in the formation of structural style.
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Fig. 1  Structural elements characteristics of the south fault terrace in the Gaoyou Sag

a. PRALA A T b, BRI A BT o EERIBTNAE T3 AR RS K T Tk f B
. TG 3T L T e e T



32 M5 KRR b iR

538 &

0] (P 1, e) o ECQOWTIZ A £ i 1M B R B & 8 10
I GO TR i B &Rk L [ NEE [a, )
BSR4 (G15,625 Fi G46 k) JE¥F=X (G9 Fi
G33 k) , HIWrZ MMM G3 5] GA6 A 2 Hi L R
P HOWZ% 7 H R ZRM A, BT A
2R BEA 2, B T A BT, s B OWT )2 35 3l 1k
SIMEX s T B A i A WP R R I b= A
5 QW2 FZLOWZ . HOWIZ BAFAT T HOMKr
JRRE 1 NNE [, [P ER N HQ -3 W)=
(G3 F1 GY k) K2 -2 Wiz (69, GIS FI G25
) HQ -1 W)Z5 3 Br(625,G33 Hil G46 k) ,3
BAEQWZEEN AT E LT, IIFERIBAL T A
O , #HE S 2R (G3 A GIS iZk) 47X (625
1 G33 k) , QW= % 7oA 5, B BA R KM
it LW HAE 0] NE [, % 12O W = MR
-1 WiZE o IRGIBZ A F W 32 i G W J= 45 o1, o
6] 45 1 EW, NE FI NEE [a] , HSEff B DB JZ= MU AL
N R Z ROV A SR 2 0L (AR R, @
W72 K U I 2 0 S R AN ) A g (LT 520 - e T
W23 A e E DR R FIE QW2 Z 8], B i %,
AL A RS RS AUR S, BT 2 2 b U &
KE (G25 ML) , HAERH AL T HOWZ, 5 HOW)Z
HEMSRIRILE (G, GI5 Fl 625 ML) ; L FR I L
W2 3 A TE ELQWTZ AL, B /b, P 2 5 Rt 52
X CHATOE S, BAERRZ T HOWZ, 5 HOW =
HAE S RBIRIEA (625 1 G33 LK) .

3 TR IR IR I H e R Ao
31 (R RS (B

TSR I AL 3 N 1 AR T, 2 AN [ 5 £
3 S B RV B (b e AR T M 07121 o o e R
( B J 3) die KA 7 52 B R LA 8 5 5, i iz
BT 5T 2 o A W 9 Al AR R R VR ARG B2
R A R S AN e T R
Bty FRAERF SR X il 1) B ARV R A AR 250 i
ARNE AR A R P A ES & SRR R B S 7 0 1 A A [
WP 2 o, 25 R BRI 1 A rh ) TR ST E A, RS
T JRUL, 2R S AR 15 A A B TR X AR IX
e R DX A LA R DT LA T IR IE o

AN 2, BB ES @ 300 AR 1 ) R Tl R Pl 235
a; M b, W ASHAIA E 5 — R BRIV B — I 5 A 14
BN (i) o >0,y >0, %28 i 5 AR AR S Y 1 2K
RAZEIE K d,,d: 5 X e sl 6,,6, >0, WA 4~

)1 S [ T A
. R O MpsHEE

P2 25 AR 2o AR v R AR A ] A A

Fig. 2 Variation of strain ellipse in uniform progressive deformation
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Fig. 3 Rose diagrams of extensional rate of different strike

profiles during each period in the Gaoyou Sag
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the south fault terrace in the Gaoyou Sag
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time slices of the south fault terrace in the Gaoyou Sag

(the profile locationwas shown in Fig. 1¢)
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