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Table 1 Stratigraphic table of Songliao basin
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Fig. 2 3D seismic profiles in Daqing placanticline, Songliao basin

(the profiles location shown in Fig. 1, fault types [ ~ [l same as in Table 2)
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Fig. 3 Middle-shallow faults distribution maps of Daqing placanticline. Songliao basin
()T, 5 (b)—T L4 2 5 () —Tos LT Z 5

1— T KW 22— 1T 26W1 23 MMM 24— VKW 5 VEWZE 6 VIZRWZE 7 I 2KE2 8 WKW 29—

(a)—T; reflector layer; (b)—T; reflector layer; (¢)—Tos reflector layer; 1—type [ faults; 2—type [l faults;

3—type Il faults; 4—type IV faults; 5—type V faults; 6—type V| faults; 7—type VI faults; 8—type VIl faults; 9—extension directions

L, A E R A, W2 NW ) HE 5, %
NNW . NE [ Hi51 . @IN W2 W T 525 1m
AR Tos SO ZE . E 0] NW, % 2 W7 )2 Wi llE 10 ~
30m, FEMK B 1~2km, W72 & F LB &
L XN R E . ©VEEZW g T 3 E
I1] EAE T Tos I HHZ - 5E 7] NE. %2872 Wi 10
~30m, FEM KB 1~2km, W24 R E7EIL I
W A, H KR E . © VW2 HAS W To
BCET)Z iR 10 ~20m, JE K B 200~500m, Wt
BEBERRZ A, FE A
WORKRE. WZEZE NW mHES]. 35 NNW,
NE [ HE5 . @ VI 28 W7 )2 o 0 W 2, BF 9 X AL 8 o
T 2 4 BB A8 I 30 7 )22 L B BT Tos X AR R
)z Em NNE, @ WKW 2 Wraf To T Rtz
oy R AW T, T2, Wi RB S RN
(RFAE , T, S5t )2 Wi B 20 ~ 30m, T, 4t )2 20 ~
40m, Tos 52 30~50m, Wr)Z2EfPK EF 2~5km,
MERRZ ML EED NW mHEH ., 4551
T AL S (B 4D, 43 B 45 25 67 J2 08 B Ak i 8 (3R
2): T I 2RWEE T E AR, T 25
JATE JG 2 b 5 g sk B 04 0k 3 Bl D1 2T )2 A S A
b 5T s B B R A2 T L — B RE Ak B WO 2 T FR
W1, M2EW0)Z2 0T W R AL RT3, VIR K2 B

BT ST B DU . VLV VIR R I T
WAL R XU AR A o VIS8 2 08 T S e
ZJG.

2 K& T30

iz B S A7 A8 3 2% PR 1 T J2 AR R L 4 3
J155 W 978 CFE N 3 75 ] R0 ) A R 23 98 o DX Sl P
AN LT (Tong Hengmao et al. ,2013) ;1 H BLAS
RS IAE—E My 0 R . Bk, A
e L AT HE IR AL 3 N T 3 7 A G R I AR
AN & 5853 461

v 30 2 i SR Sk 4 — WK 2 T RR B O 3 )2
JE ORI 91D o i J22 42 fioh G 2% B A 6 2 i, R L B
A ARG UK & P 23 2 DU 3
DX 33 07 ) 35 A e HE 8 N AS [) B 5 )2
T AR I (TR J3 A1) 118 22 5 A ot Hy DX AR 32 1 ) 3% 20
U8 T I 5 T A 52 SE A7 A 3 5 ) L A 3 0 7 O o R 1Y
N LR e (A
2.1 HMRERBA(RLEA—RAKATREE)NAHE

N 7177 B B E

i BR SG A7 40 38 A5 18 T 19 W8T 2 AR JH A X (Tong
Hengmao et al. ,2010,2011b, 2014a) , 45 & 4 & ¥
PR 5L 56 28 B (‘Tong Hengmao et al. ,2009,2014b),



%3 B A AL A K DG PR R TR T I A A 7 4 601

K2 KREKKERXREHERHIIER

Table 2 Characteristics chart of middle-shallow faults in Daqing placanticline, Songliao basin

KA | R MR EE | W R | W (m) | KE (km) | R () | A REE K%ﬁ i R L ] Wik E R E
I EWE | Now T, 3050 | 0.5-2 1810 | B4patk | Kgn  |HmzHm
T, |T:50~80 | T: 2~4 )
11 EW 2 ng ¥;¥ T\ 40~60 | T: 0.5~3 434 LB % | Kogn—Kon |F7 4215 5 Y Vi
T Te10~30 | T 0.5~2 BT =B E
e NW ~ - bR 5 ghm| T
it} IE W = NNW T 10~30 0.3~1 207 | Emze| Ky ﬁﬁ&ﬁ@// T 4 —+—
Ti
/ 1F Wi 2 NW Ti-Tos 10~30 1~2 30 W | Koy-Kon |9 5% 2h 7
v IF I 2 i y oK EESE X 1L 12— A
\Y% EW 2 NE Ti-Tos 10~30 1~2 36 Fg A | Koy-Kon |58 75 3 A Ts
— NwW b4 = %7 9T 7 I
VI 1E i 2 NNW Tos 10~20 | 0.2~0.5 517 | HwEe Kon  |FEHENH Il
VI it 7 2 NNE Ts-Tos 30~80 5~14 2 Jb Kom  |FRERIE BN A
Tos Tos 30~50
VI EW 2 NW To-Ti | Ti 20~40|  2~5 51 ﬁﬁgg Kom |5 #1375 3 B
P#]u < A
Tou-T: | T: 10~30
WA
0 ss T e TR 77 25000 (m)
1000l X A:n' Ll b Ken'? [/
20001 K“";]f;y ~ 7 —\r— A
30004 i —\ A 2 X7
a0l " [ ki, ! /
= R——T.
1% 50004 T Kish
’ LT Tih
60004
70004
= Byt
0 5000 10000 K 15000 20000 25000 (m)
T
1000 T Kagn-Kzy A - —
Kig .
2000 7
E3000
444000
%5000

6000.

WO H AR G
0 5000 10000 15000 20000 25000 (m)
Kagn-Koy.

Kig

1000
E2000
#43000
¥ 4000

5000

Kid g,y

5000 10000 15000 20000 25000 (m)

1000
'£2000
(3000
4000

5000

4 K $E B 3 A ) T
Fig. 4 Structural evolution profile of Daqing placanticline, Songliao basin
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Abstract

The middle-shallow faults, which host a large amount of concentrated oil and gas, are well developed
in the Songliao Basin. There exist some differences in development of faults on different reflection
interfaces. Previous studies believed they were the products of multi-stage tectonic activities. Based on the
modes of faulting in the conditions of previous existing structures, this study analyzed the middle-shallow
faulting system using 3D seismic data. The result shows that: (1) the middle-shallow faulting system of
the Daqing placanticline in the Songliao basin can be divided into eight types based on faulted successions,
displacements, extents and strikes; (2) the average strikes of faults for T,, T, and Ty reflection interfaces are
322°, 320° and 316°, respectively, with change trend of an anti-clockwise rotation of the faults from bottom up;
(3) tectonic stress mechanisms had been transformed from extension during sedimentation of Quantou Formation -
Mingshui Formation to strike-slip at the end period of the Mingshui Formation since formation of middle-shallow
successions in the Daqing placanticline; and (4) the complicated faulting system in the study area formed from the
process of the progressive deformation under the condition of maintaining a relatively steady principal direction of
tectonic stress field. The new model for the evolution of the faults reasonably reveals the development rule and
mechanism of the middle-shallow faulting system in the Songliao Basin, and will has guiding significance for further

exploration and development of the study area.

Key words: Daqging placanticline; fault system; pre-existing faults; progressive deformation; tectonic

stress mechanism



