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Inverted rate of boundary faults along Fulongquan fault depression,
Songliao Basin

Zhang Meihua, Wang Chunhua, Luan Ying

( Northeast Oil and Gas Branch Company ,SINOPEC ,Changchun , Jilin 130062 , China)

Abstract; The boundary faults of basin are generally synsedimentary faults, which are characterized as having relatively
short period of activity with intermittency and relatively long stratum deposition. The two factors together determine the
stratigraphic distribution of fault depression basins. This paper analyzed the theoretical model of synsedimentary faults.
Results show that the thickness of the gentle slope zones of the fault depression is equivalent to that of the footwall of the
boundary fault,and at the footwall ,the strata corresponding to the upper wall are usually absent. The thickness of strata in
the gentle slope zone can replace that of the footwall of the boundary fault,and a virtual footwall thickness framework can
be established, then the boundary faults can be studied quantitatively by means of displacement-distance graphs. Fu-
longquan fault depression locating in the southeast of Songliao Basin,a half-graben basin with faulting in the east and o-
verlapping in the west, develops four boundary faults controlling four sub-sags in turn,and the activity intensity and inver-
sion degree of these boundary faults are different. It has experienced three main structural movement , fault depression, de-
pression, and inversion , corresponding to the three active phases of boundary faults,intense activity,inactivity ,and inver-
ting activity. The structural inverdion wich happened in the end of the Cretaceous, functions to reactivate the boundary
faults and form hydrocarbon migration paths ;hence the deep hydrocarbons migrated upward to the shallower traps,and the
secondary hydrocarbon reserviors are thus produced. The quantitarive study about the inverted rate of each bondary fault,
combined with the study of hydrocarbon accumulation patterns in Fulongquan fault depression, indicates that the areas
with mrdium inverted rate are the most conducive in the generation and preservation of secondary hydrocarbon reservoirs.
Key words: structural inversion, displacement-distance graph, inverted rate, synsedimentary fault, boundary fault,
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The theoretical model of the formation of synsedimentary faults
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Fig. 2 The structural location of Fulongquan

fault depression
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Fig. 3 Section diagram showing the structural
development of Fulongquan fault depression,

(see Fig. 2 for the section location)

WZRKE(d,,m) W2 MBEE AL EREE(d,,m) , #
R TRIE (d, ,m) TR AN
R, =d.d, (1)
S RABIC AL, AU T B 2 U A 3 Y
FUERESE o SR TR BT HZ B T 24 1ESE e, 7T LA
TEWTZ bR BT 22452 AR IURT 2 RS . T AR
PRIPREZIX— RS o TWIAEZE A PN AR AL B 23 ) AR 42
5 )2 ST )35 B B D X R B, SR sl e LA B —
S S Syt s sl i A R0 A% - BB 2k (151 4d) .
Pl A d A ) 8 R 2k Py 2 M) ), AR R A 78
B T K PERTZ B R BRI . B S HARBR A 5 A5 8
e SURE TR 1 2 5 RS B W B v, B 2k il
2 m AR AR (A FTAER A s BBl T IR,
A1 /NS B R B (S ) A1 5K 33k IR 2 AT



2 4]

Wt T AR H R ST T 2 417

BRI =
?ﬁﬁﬁﬁg/ m %Vﬁ})ﬁ
: T U N
=5 = N
. - N
i N
\
aE | 1 |
b BE/m E W f/m

d

4 SR B A ARG - BBk
Fig.4 The theoretical model of inverted structures and sketch of displacement-distance graph”
a. B RTA IS T, Horh A SRR UTRATHZ , B W [RIURRIIL)Z , C Sy RIUTRUG M2 s b, S o A T T , b A 2 0 0 2 10 K A A 8 I L W2
B AR i T2 s o ROFERIT R BRI, o 1 O RIUTAET )2 6 N RIS #)2 , b AR B — 30, Hofth 2 ~ 5 Y RITTBUN MR, F &2 S E KT F
Bsd. S RIOLFS - FERIINZR , ¢ P EME TR B REME R A WT I BE dy, S AR bR I R AR, LA )22 S T 380 R S P94 B2 S AL b fL, A4S 1l )2 S T
BT DA A B R, BRI B AR R R N, I T 4R 2 , b 2 AN A ol 9 238 o5 B A 3t =0 B 2

YAFR TS, FLSEH S e T SR BT IE . I H R
RIFHTHSH(d, d, d,) WAl T B

[ is R RO B Ok A
SR B RO M T 2 RS — B Rl 2k o Ty
B BT R B R, (R LB R R T A
Mo A RIDURRITZ o 3 25 B 2 )32 A7 A 1 i 5
JZ , BRETSCHT IR B BE & B 1R 805 M2 B AR S
BTN Gz H 2D Move B 2 ] P-4 1) 1 , 00 4 1)
TET 2 14 SR SR RE TR 7 A B MR A e J2 P E A A 36
A IS B 0 22 ) o e () 81 ot 30

RIS AE T REE VA SR R R, SRS
TGP A R, D i SR R SR A
e LRI, oIk R O A2 K

i pR BRI, RE ARSI FTR A SCHE
T B2 IR R Tk, BARTE T, et 0 5 =
TR T 0 SRR A TR R 2 I R
b, 3t 2 O A AR RIARRSE , AL O i o7 BRI 5 i B
JE T SEUUBUS EEAR S R R A 20 Sk = T 4, SRR
TR BT

3.2 A

AR Je SR W B AR AL U S ] (181 2) , ARAE IR EE

SUUTIZ B3, L BHIZSF 4, T REB Kok K sh KB40
Kiye HUZ (8 5a) o X} F3 ITRRRCR - BEB 2Kk
THRRFSE  BF 50200 75 L TURUSL LI (K sh Koye,
Kyd) ,FFITUBUATHLIZ (K, h) | RHTRUR MU e 1 1
BB (Kig')

0 T 2% 2 T 0T B 2 590, A
R TR0 85~ B 5 26 A 28 2 T HE 7
SO 17 4 5 (R, (L6 86 (U T 45 12
BRI S AERLIE SOV ST S M09k | TR 1 B
AT AN ORI % SC BLTZ 1 £ 02
UTTRT K d, 4 1 37 07— oA 0, A 2
AT K 5 0 FL 0, B A T 5, 01
L, DAL A Ry 1 (P Sh) , AT 0 S -
B 5 42 1 e B, 55— A b A T A
B2 RIR L.

B3 TR 4 K d LA HLR R 07 A58 8 O
A Ko K sh J5E HEA R DX S0 B J2 5 12
hy s AT AEIERE K, b IR SCRL AT S0 2, SO g
A SRR F3 Fih] 301 5 2 (PR E
L3 L R B BB T B K, d G 7 DA T
(Pl Sa) SRRt UTE I 400 F3 T2 A REBS — B



418 £ E Kk R 240 %

0
)2 1
1000 K |
Kid
2000
K -
2 Y s
i <
5 3000 -
K,sh
4000
th 1 1 1 b il
-04 -02 0 0.2 0.4 0.6 0.8 1
5000 b i EW

S ARICUHAEE R T 5] AA” (a) S F3 TR 00RS — BEEGIZR (b) (Pl oz & LK 2)
Fig. 5 Structural section AA’ of Fubei sub-sag and the displacement-distance graph of boundary fault F3(see Fig. 2 for the section location)
a. ARALYRHEE AA R , F3 W02 )2 (K h—K, ¢ ) HERTIE R d,, R UTRUBI)Z (K, sh—K, &) VBT BE R d,, b, F3 208G — B gs ik

T H R LK IBUGREERD) ny (R#ERE) 5 R AL - B i 2
4 A '
o F3I67J5
< ] JEBHT B
IS :
A Kiye
/< o
i
AA' K sh|
3
[
" -04 02 0 02 04 06 08
T I
B B
A
R4
& [¥ue
il
/8
i Ksh
BB’
2
K
-04 -02 0 02 04 06 08 I
T T
C (o4 C . —~
. — = T \ %‘Er
Z 7]
JE
/S
i Ksh
cc
1
Kih
04 -02 0 02 04 06 08
T AL
B6 AR R IR I S e S04 i i ) T D 30 SIS 0 % — B o 4 (T o DL 2)
Fig. 6  Section diagram showing the structural development in inversion and displacement-distance graph of boundary faults
in Fulongquan fault depression( see Fig. 2 for the section location)
Mk (P Sh) , Br A M E e S )= F3 08 B3O IE FHTFIAE B 7 35 R R Uit F2 )2 L2 0 Y

W, RV AR F3 PEBOR R AR ARYE S LRI RO (1A 6) , T k7 R i 2 ) BT AR
PR, & TR JZ , DRI I 2 ST 1) 3t 2 R B el ST R UL T R



2 4]

Wt T AR H R ST T 2 419

SRR TH bR T R VR 2 SR = W B R E N
UCHE F2 Wi 2 S e R R, =0. 1, R 0 FL R SOp%
KR =0.37,

MR e SR B 5 e 3914 3 & ) TR R (181 6)
ARG HIK AL (R K, AR M) AR X 2 AR A7 58
B WA HR B BT WS IR 2 L R )=
ANEFWZ 3 WK A R A 1 S, W 2R 2 A
AT 2 b FEAR T AR R i S RO AR
gy, PR 5T IE B R e A Dt R O Wt Bk S =
SR ST = R B R IE Ll iR A

FHHZ R FEIK R M= 5 R (6 k) L AR
JEUE S IE UCGHERY K, + Q 132 T — % F J5E Y 1
b, DRRE U BB 1 e b AR A K, A T BT I R
I, ALK, +Q Bopl gL, K g W23 T —ER LR
Fpd, AEASCHT SR W, B Pl R B e R IF A TR B 1
1 SRR (UL 6 e R, fED) AR RIUCHE 5
J2 B3 DX S A 11 R A5 A 2o b e i KA 2

Fie FRSCHR ™ 43 S5 R e, AR T 552 9T B I 4 s 1
N IE R iE , Al Bk — 25 U R T W R AR A i
SRR D bR 3 IE AR RO S B
TIE R,

MRS — R 2T VR T SR IS R R
R 0.37 MRBEREEREER 0.1 ARIb U 120 Wi 24 T
ToSL e BEAR L AR R I b 140 5 B 2 A e T2 Bl B e

Fiyi o

3.3 REMESHSEENE

PRI R BT I B 5 B O = 24 b T S e SR I

M RHE I, AR MR 2 R B U A 3
3AERRAEE TWRELIN 3 ANTURKEZ 1,
MR T A ™ A4 Rl R G B o6 R o 10 BT R B
IR 3 B AR DR 2R ]I 23l s R i il o

Forp R U i e o s 4R IR b o ik 2z, i
FIUHE R 25 . WEIEIN X 5 IR A %, B 3C
TFEATOR P U S A O v, 3 e AT M) T UK AR
AT AN PR AT, AR AL U o e e 2 555 A R T 98 A
eV PAT , JB5E 0 O i I e A TR K ik 2 ko e PAD 3 il
IR, 355 28 DX AT Wi s Fr) B R 22 8 ( S % 3/ 0. 20
AR~

4 hg
41 BRI HER

e N SIS R vk A7 e — LB R B, 15 e A 5 &
M2 SR , LR DR B LA i J= ] REAT e ol
TRAFANSERE R B0 s A T7 kR % 1 R LA T2 19
THOLT , 28R PRl 2T R A 5 TR AR AR — B,
XBA % T8 R UL AR W 2 7 B X T £ R R R Ay
S

JAGHFAE— S8 [, fE 0 355 BE 7 1 4 R AT
FHINOR, B L RIDORIETZR T )2 ik 517
TEWARBRAE B, IR U B W7 )= F3 S o] — o
LIS ER R TR (18] 7a) , REIS AR T B
2 HSBE AR 20 ) URUS 32 (K g ) IR T, 7E SR 0
MRS - IR LN Te TR, BRI R AR K AR
BONICIRI; — R T A SRALTHZ (& 7b) , Hil
FHWTZ W O X AR O T B ALES - B A S A

iz
Kyg'

K,d

Kyc

K,h
| -04  -02
3 b [

BT AR SRR 13 300 FLIRT 2 Rt f) T M A3 3% — i s il 2
Fig. 7 The structural section and displacement-distance graph of boundary fault F3 in Fulongquan fault depression
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