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Abstract: The Xujiaweizi faulting depression lies in the central part of the Songliao Basin. It is controlled by
Songxi and Xuxi faults. Based on the geologic interpretations of the seismic reflection data, we have investiga-
ted the growth rate and the evolution of the master faults forming basin boundaries by applying the method of
analyzing the relationship of displacement-length along strike of normal faults and the approaches for analyzing
growth rate along dip direction. It is revealed that the faults formed mainly in the Shahezi Period. The average
growth rate of fault is estimated to be 35 m/Ma and 71 m/Ma for Xuxi and Songxi respectively and larger than
60 m/Ma for the boundary fault system as a whole. During the Shahezi Period, Songxi and Xuxi faults were
developed independently with a little soft link around their overlapping part. The Yingcheng Period was anoth-
er important stage with much more intensive activities of Songxi fault, leading to a larger and deeper faulting
depression with thicker sediments infilling. The average growth rate of fault was 18 m/Ma for Xuxi, and 85
m/Ma for Songxi. Hard link occurred between them. Only weak and local faulting activity occurred around
some linking areas after the Yingcheng Period. The oil and gas fields are mainly located in the areas where sec-
ondary tectonic element developed. This finding bears important implications for the further oil and gas explo-
ration in Xujiaweizi Area.

Key words: Xujiaweizi faulting depression; fault linkage; growth rate; quantitative; development
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Fig. 1 Tectonic outline of deep layer of Songliao
Basin (a) and tectonic framework in
Xujiaweizi faulting depression (b)

A B TURR G RO IC 3¢ 1 DORR s R 224
A 22 (B AR EL A P o DRI S o T 2 S 4T 3 Bl
AT EAERT G AR T R B T 252 Bl
SRR S W Z AL RS BRI 5] SRR LS, 1B )2 K8
LB BRI, — L2 0 T ST IE R
o] A= K LAY IR 255 DL R A B8 R B2 22 [0 ) 5%



T B0 AR JE, 45 #ly F T 4k (Earth Science Frontiers)2009, 16 (4) 89

RO RSO A K IE W22 S 5T 32 A AR T
AND7 T B CD AR A7 3 W 2 M0 ) 09 3 T b 2847 b
TR A GBI 5 (2) VI [ R R
BT,
2.1 EWIRMUB-KEXRESWHZE

IEWT R LRS- OC R 20 ks W = B 58 I —
Ay B =4k, AR TEMESE TROR TS 2N H L I
B — A T

TE T2 A R — 1 i 1 1 Bl A R L R o S A
R LR /N ) T W 22 B TR Y 4R RS L N ) 3
N 2 T e A D i A RS R T DT R B
SR S N R i o =" = O S I N N R VA 5 LTV = 2
2 e B TE T2 AR K AR AL Peacock A1
Sanderson (1991) #3711 , fib A1 ]38 1< AF 5% ¢ [/ Som-
erset 1 Kilve TEWrJZ47 . 48 IE W2 A K 2
PO B BERE Y (B 2) . (DS —B B Wi2 4% A4
R E RS R B [F] B 3 A0, HE AR DR FEANAS TR 2
(B Az o 38 BMH B AR 5 76 R 45 7 J2 i W i Cof £-
seO b, BNV AE (R 20, BB WEZ
() A i e, 3 0 B AR A A R A i
Rk Crelay ramp) 38745 ; 76 5 & AL A7 78 86 BE (dis-
placement gradients) 28 &, H B4 # & /N (E 2b),
e 366 AP SR PR 2% M 1] L ) T BT )2 22 ) %) e it Ry
TR W R Z A B AL RS, Hb 2 A AR R RN TiE
BEL0030T (3D B =B B« T AR 1Y 422 TR 22 DA IR
33 R I (L 20 5 320 W74 W4 A0 /)N 78 D 22 3 2
IFRrELifb . (O ZE PR B - P /)N 29 Wi J2 48 A
1) 325 FI T 2 3 2 I — 45 R R 1 T )= L RSB AE Sy
TEZE SR A o 7 3% F2 0 B8 LW 2 A0 8 e /ME
(24 B W2 4200 NP — RT3 . 7255 —
B B, W )2 B 2 18] 3k v & A A BAE L B
B4R L T J2 B 22 8] A 8 A= 1Y) W8 J22 32 e 1 D
R U RN

2 2 W2 A TR AN A% - 8 T S
ViR AL B M /N — M X N W )2 Y i A
EEIZ,M,SG] .
2.2 HERAUBEKENILE

MR350 A& BT 2 1 467 8% (D) A B (L) A
A —E B HBIOCR AEMEPERN JIRASTS EES T2
ARy Doc L? BTS20 f Doc L2 i), — sk
S8 2 TR 2 s B B AR I NS T DocL Wy
JEA KA o — Sk 2 A R SE R
ISR, 7T BB Hh W8T 2 3% e 3 i

2 WEEKEHELR4IANMNE
WAk Y
Fig. 2 Diagrams of four stages of fault development
and corresponding displacement-distance graphs

AW I A R K B A U A R 4 (LA 2
(A5 B FEASE AT AT FH 48 s 1 W8 2 1) i B K
JUR -

Cowie 1 Scholz (1992) 14 iy — 4 EH Lk D
oc LI W BB 5 X &) 3 oA 19 4 IX 38 (D 3) 5 X6 iy
FIUMIEAR ) 3 A, BT R R B & X 5
h: HER DocL R 1E A K Y B4 W 2 R 14 2
SERUETZ , 5 HALWR A LA R 2R
DocL DU by IX . 7684 2 B B A1 HLVE B
W20 A% fr 0 7 30T 28 SR 78 K T K LT AR
AR, B, Fe AR R HAB S T BRI A 2R
Z BBl g2k DocL DU YK R, T2 AW
J2 A VR WK 28 AR 1 KN v B JL TR
AR R FAE AR N, B s TR K IEM A %2
TEZG] .,

R F Wi J2 57 B B 3 T ) L AT T 25 R 2
B BB AR W2 A S AR ORI Rl 43K 3 b
A (D XFFR LTI IR C= AR S TR A AR
ootk L BZ A D/ L AB RG] A A AR S A A8 4k
0B K BERLA LT A 10 R LR A B AR T
JRHS 2SS () AKFRR B ILAT T AR (= AR P
THCR AR SR . W12 D/ L AB Rl s 8] 1 2
B FRB-KERGLZ B AR



90 TS, GH R KR JE 2w F AT 4 (Earth Science Frontiers)2009, 16 (4)

H3 fH-KEXHXRE
(3 Cowie Hl Scholzl), W47 &0
Fig. 3 Diagram of displacement-distance graphs

IS DTS2 A LA P A BB S22 27000 0 () AL g
IR R B D/ L AELRE 18] ) 28028 2 28 /N A6
PRS- RIEMALRZ T AR 2 5 W2 Bod fmie
I 22 A S A SRS A e RO /M990
2.3 BIRERKERPMILER

AR T A B KR s A 2 P P T A A [
(B 4o W R AR AR Rl v 22 MR 2 AR O
46 S A= K2 T {0 ) 4 9 Sk B O O T
2 W R 3 548 J3E 15 ] RLUBBE ) S R[] IR 2% 1 3] S
HBIFE AT 2 2 09 sh B B N B R T W=
A RHERT Ik

1
/ ¢ lh;

Hs / i

I /RS

! ! f

L / w h

2 b

| / |

T

| 1

| !I'I

| /

M4 BHEEKERTEN

Fig. 4 Diagram of growth rate of fault

W72 AR K R () SRR 77k
v=D,/t
Hrp,D;=H,—h;, D; 55« AR W72 00 7 7%
2 ms H, 5 ¢ MR B L5 88 ms by R 3RS 4 )

) TF B R ms e Sy B I 28 0 B TR
Ma,

R A R T2 5 ) AN [R] I 2 AR A5 (0 TR AR A
KPR B B A R AR B v, AR AR R 2
LB N] 732k 3 F B B SR 2k
ARABLAEAE 2R = A B A FE A AR 2, AR R
W AR T 3 4 AL o X 1 T2 A% A /M 1 R A6
W 3X —J7 iz T 2 AW JE A5 X FEAS ) e 34
DURRER 1Y 28 Ak, AT DL TR rp o0 i 7% 1 B AR
IEEE WAL R BIBET . RS SN HER 3
S AL o R S B TR

3 B srtr

AT R T BB R R T 1998 4 K 1999 4
TR [ b DX 1) b R SR EORE T %% 2 24 2 2 km
X4 km, SR FH S 50T R A T A7 B R o
s R ZS (B 50248 Vo B B S8, M % 2
BOAEASF 1 BT b 1 A28 AR 1O s R 3 4 25 ] U o7
FAREBR AN = 1R 25 . 2l i 40 g i
Jo s ERE SR ZE L Gt 454~ I 30 7 J2 B 0 i) 55 B8
VB J22 8 A0t 2 1 JEE L RO AR 3 A TR R 2 I AR SR
WO iEAT T F SR kb 292 . R A T XY
TRAEN JEBERE, SE AT X JF R 22 BT H AL A X R 25
4.8%~0. 17% S5 ARG EER
3.1 HRAEKE

0% VG T 2 02 100 B R 23 1 T R 4 5 e Ak R
TR 0 A A R R ANE TS, B 1) NNW-—SN
i), 520K i P TRRE AR B2 96 ern, BT IFT AR 4051
AR 10°~15°, N —fIK A1 B IE W02 . 000 1) 85—
i F 2 000~4 000 m N . 2K 9 529 m, /) 24 m,
D/L {4 0. 099,
3. 1.1 TRVEWTZ ML o B

FERR VG T2 07 B B 1 (& 52) 1y B i)
R ) TR A A IR B AT AT LM ARV
AE A v B I AR R AE TR R B AR R T B AR /)N
EE N E T 4y 3 B, Hop 88 —Be i) D/L {52
0. 13: 55 Bty D/L{HZY 0. 67,55 =Bty D/L {HZ
0.33, [AIFEIRIE, 7655 —Be Rl o th 4 A B4
B RAE R I AW AL . D/ L AE R ] AU AR IR R
0.17.,0.29.0. 53 F1 0. 33, S Bl 5 AHAR T A EAEH
HIWTIZFRIE . 23 B4 K 22 55 b ) T e 155 1 2 PN o
A EVIA



T B0 AR JE, 45 #ly F T 4k (Earth Science Frontiers)2009, 16 (4) 91

3.1.2 TRVUMTZMTE Shid 2

ARV W72 A DT 23 A K ORI (8] Sa) L T2 467
BB & (& 5b) AT LR Y 43 PG 7 J2 1 i s [
ANBSE VT T30 5 I S s R) A v YT U R
WA E N R A B

(O 7. D/L {E2) 0.077, K E-7#
LR B IRGE R (B 520 RIAZEV I T &k A
TR Fet IME R o3 A a] DLl oy 20 11 %5k
FE/NWTIZ o X /N2 A4 B T PRIAS /NI B s s
([ 5a) fHAE KR AR TR 8 R TSR 32 /N 2
Pl (& 5b) o 78 B A~ /NRY A 12 Pty s R A S
PR R ) A R R T LA W28 A K AR A 1 2 1
IECR

(2)EW . D/L {520 0.053, K- #% il
LR AR VAR Z5 K (] 5a) , 78 30 2R 3 50 £k ]
W7 J2 2 B A 1 A A 3R 0wl R A AR 1) A=

KA (] 5b) R MBI AR 1 Vb 19 9 F i
R S FEWTZ RO R AT A R B AR 7 8% 1 Y
FERLHEA T R A BT B

(3) BRIV 5 - 1% P4 W J= A 4 B0 7% il £k o
W B A A 1 = AR 20 8 T2 B0 A T I8 (1 o
T A 1] B RS 5 700 m, A K AR 20 A R AE e B
—J7 TR VG W72 7 e s R ELA SR 3 3l A R AE 5
3 —J7 T » W2 B 6 S A SR 0 48 2 J2= R It i A T
A PR L BEIEAT » BRI BTG B N o
A » (AT AT LU H S DB A3 s 75 4% 220 1
W72 B3 R 07 B AT

AR VAT 7301 9P 45 A R 3R (35 m/Ma) KT
EWUI A A K R (18 m/Ma) , [R] Vi) 141
AT KA THU T 2 L [ AR B AR I 3
Il 2H AT B R AR PR AR AL W7 = 2 ok ik O
KATWE L VBT F-2H TR DR 5 P W 224 B

A5 {RHEHEMH-KEE@MEEELKERED)

Fig. 5 Displacement-distance graphs (a) and growth rate graphs (b) of Xuxi fault
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Fig. 6 Displacement-distance graphs (a) and growth rate graphs (b) of Songxi fault
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Fig. 7 Displacement-distance graphs of Xuxi-Songxi faults
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