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Fig. 1 Profile sketch of determining preferential pathway for

hydrocarbon migration inside source-fault
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inside filler of fault in condition of poly-wells
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and concave ridges on fault plane
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Fig. 4 Plan and profile of F3 source-fault in Daliuquan area, the Langgu sag
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Fig. 5 Recognition and spatial distribution of convex ridges on F3 source-fault plane



2 A FAIREF IR R P i s R Sl U Ty i SR H 5

0.27(Kl 7). Wit K 6%l

U 2 3L TS W U R o R SR 4R

contour of gouge ratio inside filler of fault

o e 2HL I 5
bottom boundary of N, g

[ WRRR
bottom boundary of E, ;52

21X

E‘J’/“ELEE&E%

bottom boundary of E, ,s3°

] b =l B R S

bottom boundary of E, ;53"

I
well location

F3 1 Y5 24 7 T

of F3 source-fault

o3t F3 IR K R 7 e
SHE/NT 0.27 HX L, B A
F3 IR B I Y s 8
OYAR X, F3 5 U B 24 b B 2
G A B R b X A,
RTTR XIS N W 431 724
MABBAMIX(E 8),

W iR e ok F3
TR T 2™ 1A D 2
YrmSas #8504 X G AT
DI 2] F3 W N h Az
BALHIE A, F3 IR W 2
HRE 5 KM EBAHE
0453@8Lﬁ¢4%ﬁﬁﬁ
Tosl P3OV R, 1 &0

Vs

gouge ratio

Pl6 F 3 5 W7 2 335 58 1 e S 2 S ) 0 A 8] 02| ARTE F3 mIEMT R AL, 2
Fig.6 Spatial distribution of gouge ratio inside filler 0.1

AP Rk E g, HA

)

YRS KT 0.3, ik 2 AN s (A IX 1) H Y ) k3
TR T S T U o K W R, 7 R R A
AN E 0.1 DI,

FH IR 53 1l DX 2 0 s v = v B i <2 B ik
W 0 I ek e T2 SR AT, SR S X DT A0 )
BRI AT N TR I T A i 20 0,27, /)
WMRERBITFHN R K ARETY RS ELYH

0.4

=
%)

UYL 7S IR 5 R
o
|

>
I

K W BT I B 2 0
i X, BTGl R as B A B
iHIH

Hi 1% 8 T AT LAF i, F3 il 226 vb = rh e
BeHATE BB A e 5 25l s I 4
T TE AL BT R O RA LT 5 ARl s I
S AL s BT, A RN T ARV U B R A AR R AR K
A, SRR B 5 75 U B At i B 2% A 1

T 28000 e 3t ] gk =T G
I/ANEFEW Ve B E R ——0. 27

0 -
TIEILITTTFTTLITTDA NN NO OO VW WWONMNMNMNMNOODODOD ANXPANANAO VNN N
NNNNN%&M@H@H mq-lr).—:.—(.—.—u—mmm ~~l\l\|\l\l\<rv<rﬂ'vﬂ'<r<f‘°°NNﬂ{'ﬁ5gﬁmﬁmﬁN
T T4 T I I B R BB AR R R R O T

' ; PiRA
SOKIA -é.“‘/rhﬂﬂ?: Kz -$I§
gas-water layer oil-bearing water layer water layer dry layer
K 1A 2 i 2 = =
oil-water layer oil layer condensate gas layer gas layer

P 7 SR A i DX o B it 1) e R DB RS TE Wy e o 5 B [

Fig. 7 Determination of maximum gouge ratio inside filler of fault necessary for hydrocarbon migration in Daliuquan area



T 2023 4F

Tl Eme - P >
commercial oil layer low producing oil layer A \ /,——%66’ A
(@] ke (@] XMz - il =
gas-bearing water layer oil-water layer /O se=—~=2 a\ .E'/"
(@] Hiks TR & e
oil testing water layer no oil and gas layer . 17X T y o
~ i = \,//./E'IQ‘I
X S -y
0 1 2km S @& 7%706 » R4
@ I l I , , // //// / §75\ - 7%368
I ol il i
o v,
0 Al 0" /,.7 /5/3/ o e
,’ ’/ \/ 2 7 ’,/
7z 4 7 7 -
- /// // N // /”
,,z /// // 7 \7‘3188'/ ,,/
L 7 . ’ t/ .,,
/’,T oz //// /// 7%22// . ‘.‘1,7?57
- )/_ 2\4(/ P 2
. Mo -~ s 4é 4
S
A -
KA ¥ VX .,< -
’ 1 =
/’T/ s Loy iy
v // *x et _-
’ / ~ 7 R
’/’ /// // // 7< /”—
= A / o
,,"‘_’\_ //// // / ’
/, \/// // / I
AP s 51062, ‘
DA ey T 1 g 4 ¥ = B
A /:/ i e% ,,’ bottom boundary of N, g bottom boundary of E, ;52
,«”\\/,j,//,/ 7 §7277>? s V= B E R - b = o Y B R
. G J BT bottomboundaryofE 53" bottom boundary of E, ,s3"
4 ’ 7 - - "
SN @ I 2L 75 i I R 4 X
;,’,’// 2 - hydrocarbon migrating zone inside filler of source-fault
A < 1 72 T O F 3 V5 7 2430
v Il convex ridge on faultplane boundary of F3 source—fault
o ©#IX..- U162 A I R R 943 i
e = preferential pathways for hydrocarbon migration inside source-fault

P 8 F3 il 5T 528 PN oz R AL 3l 18 A s 1) o3 ]

Fig. 8 Spatial distribution of hydrocarbon and preferential pathways for hydrocarbon migration inside F3 source-fault

U W TC I AR AR UG, AL P eI s R 3
3 38 17T TCIH A A

4 inb

(1) YR A i i B P 34 1 3 2 37 3] W
SUBAFEYIN a8 B 40 A DX ™ T G AR A i 1
kWi B R I S R 4 A0 DX T TR

(2)1_33_‘6%&{&]()?%&””15@%@% EL3: i) L7/ BT

BRI, A T — IR W 24 9
mxﬁ%ﬁlﬁ%‘l_l_ U i, 1 L0 FH T8 v 2
b T v 320 574 R [ 1111 SR RG0S 1 DX F°3 ek 1 KT 224 P iy
SIS I 1R 2 S'E%%EU? F3 {5 W 24
W 5 Rl B3GR E 4 KR as B
P IE S AT TR R S, 1 % ﬁﬁ%ﬁE%LLﬂ\

A HAE

(3) F3 IR N il s RS AL F e 18 S LR 3
SEAN AN = P M BR A ek i) A RS AL, 5 H i
F3 R R I 70 = Hp I B & B e A A
T'ﬂiﬁﬁgﬂjti{i*ﬁ%/* %‘z@%ﬁﬁ/é&ﬁﬁ? PU il 8 224
P s A2 LSl E 2 AT

£ % X #W / References

=z

(The literature whose publishing year followed by a “&” is in Chinese
with English abstract; The literature whose publishing year followed by a
“#” is in Chinese without English abstract)
Bifli, S8, e, FLIE. 2010, Wi sty
BEXR. AR, 31(5): 774~780.
517, FIE5R, BIRKEE. 2014, W2 3 i) 35 A 9 Wi —
BB, A, 35(4) 0 685~691.

AT, ERESR. 2018, A [6] sk S 3 058 7 28 A e 0 A=A R S S E

fiE KSR

fitt HERF I ) 22



2 A TEARAE IR W RN I s B Ao B il

/\}JUﬁ%&/ﬁ\:ﬂﬁﬁ 7

PRI AR, 39(2) : 180~188.

fHBes, P, BIERT, 47, $hAci. 2005. MK Py EELs 4
B VA T )25 2 ) 3 P PR B O k. M ERBLAE, 30(3): 328~
336.

A, BIERT, HPRFE. 2007, Wi a5 s B i,
KA R, 31(2) : 4~7.

ZEotHE, AT, PMRISC. 2017, AR Hb R BB A i T B A A e il

SREN BB RS, R R, 32(1): 160~
166.

XIEERE, e, A, X, #VESE, TR 2017, FA L
SR SRR 1) R IR AT v B HL IR T —— LAJER [ [ 5 R SR A

WA =B E]. IR AR, 32(5) : 2035~2043.

BRE, VEMER, Z2ARF. 2005, — G RGE B IS B B BT
W i RS R W 4 Y RN . HUBTIR T, 51(2) -
156~162.

ERERT, BEEhRS, A4, ATRETEL 2009. BV TR B TR A
PRI ERBTTL. AR, 30(6) « 824~829.

WL, O, SR, EIE, . 2008. i sih SR T
guikordr. R Lih, 20(1) : 18~21.

TR, 2006, MAWBTLHT DI t*’]*'H‘ﬁ(EH =B R, AR
ATMREEZR, 30(3) : 17~20.

PAESC, 7, BEERT, $AB], X, iR, 2014, HEE 1 S
R AE R FRN R . RATHERRE, 25(7) : 1042
~1051.

ER, AT, EIE, BB, WA, IS, 2017. BT SGR
T WS A0 e P M T AN O VR R S R . BT AR, 91
(7): 1641~1650.

EAA, AT, IR, IMNESC, Wi 2018, AR B iEGHGE
RS R AR N0 2 Jy s N . Al 5 KRR M BT, 39(6) -
1237~ 1245.

KRB, BRl, BEHE, RER, XER. 2010 B (ETHRHE &
FOXPh A B . HBTAR, 84(4) ¢ 570~578.

. 1989, R HINI MbEZHERHEA T )2 R SEROE R I s, A7
HLERY TR, 24(1) : 68~79.

B, A, EHE, XI5 2005, WiZ T LA (SCR) B HAEWTZ=M
mﬁw ﬁﬁ—ﬁ’f*ﬂﬁuﬁﬁ KIRRIbERELS:, 16(3) ; 347~351.
Toike, PRIk, SLUME, TKREME, BSCH. 2021, BhEEE I P
Fajﬂ‘ﬂl]%ltl: F8 W 2R [ Bf 34 3 1o U RE 0 % il =B TR

TR, 67(5) : 1478~ 1486.

FRAELL, kAR, (RIS, 2016, EES UL X Hh )2 e S0k R TR
ORI, OB, 28(5) @ 99~ 106.

Bouvier K S J D. 1989. Three-Dimensional Seismic Interpretation and
Fault Sealing Investigations, Nun River Field, Nigeria. Aapg
Bulletin, 73(11): 1397~1414.

Chen Wei, Wu Zhiping, Hou Feng, Kong Fei. 2010&. Internal
structures of fault zones and their relationship with hydrocarbon
migration and accumulation. Acta Petrolei Sinica, 31(5): 774 ~
780.

Choi J H, Edwards P, Ko K, Ys Kim. 2016. Definition and
classification of fault damage zones: A review and a new
methodological approach. Earth-Science Reviews, 152: 70~87.

Clausen J A, Gabrielsen R H, Johnsen E, Korstga rd J A. 2003. Fault
architecture and clay smear distribution. Examples from field studies
and drained ring-shear experiments. Norwegian Journal of Geology,
83(2): 131~146.

Fu Guang, Wang Haoran, Hu Xinlei. 2014&. Modification and

application of fault—reservoir displacement pressure differential

method for vertical sealing of faults. Acta Petrolei Sinica, 35(4) .

685~691.

Fu Guang, Wang Haoran. 2018&. Determination method and its
application of favorable positions for hydrocarbon transport in oil-
source fault during different periods. Acta Petrolei Sinica, 39(2):
180~ 188.

Fu Xiaofei, Fang Deqing,
2005&. Method of Evaluating Vertical Sealing of Faults in Terms of
the Internal Structure of Fault Zones. Earth Science—Journal of
China University of Geosciences, 30(3) ; 328 ~336.

Gao Jun, Lii Yanfang, Tian Qingfeng. 2007&. Analysis of hydrocarbon

migration through the fault based on the interior structure of fault

Li Yanfang, Fu Guang, Sun Yonghe.

zone. Journal of Daqging Petroleum Institute, 31(2) . 4~7.

Hesthammer J, Johansen T E S, Watts L. 2000. Spatial relationships
within fault damage zones in sandstone. Marine and Petroleum
Geology, 17(8): 873~893.

Hooper E C D. 2010. Fluid migration along growth faults in compacting
sediments. Journal of Petroleum Geology, 14(S1): 161~ 180.
Jiang Guipu, Fu Guang, Sun Tongwen. 2017&. Seismic data is used to
determine the transportation oil—gas ability of oil source faults and
the difference of oil—gas accumulation. Progress in Geophysics, 32

(1): 160~ 166.

Liu Binying, Jiang Haiyan, Fu Guang, Liu Zhe, Lian Xiaoliang, Wan
Yan. 2017&. Quantitative research method and application to the
enrichment degree of the down generated up stored hydrocarbon
accumulation—case of Es3z in the Daliuquan structure zone of the
Langgu sag. Progress in Geophysics, 32(5) : 2035~2043.

Luo Qun, Pang Xiongqi, Jiang Zhenxue. 2005&. A New Method for
Effective Trace Petroleum Migration Path

Concept of Fault
Section Dominant Migrating Channel and Its Application. Geological
Review, 51(2): 156~162.

Li Yanfang, Huang Jinsong, Fu Guang, Fu Xiaofei. 2009&.
Quantitative study on fault sealing ability in sandstone and mudstone
thin interbed. Acta Petrolei Sinica, 30(6) ;: 824 ~829.

Peng Wenxu, Zhou Xinhuai, Peng Gang, Wang Lijun, Yang Bo.
2008&. A statistical analysis of hydrocarbon pool characteristics in
Bohai sea. China Offshore Oil and Gas, 20(1): 18~21.

Song Shenghao. 2006&. Analysis of hydrocarbon migration based on the
interior structure of fault zone. Journal of Daging Petroleum
Institute, 30(3): 17~20.

Sun Tongwen, Fu Guang, Lii Yanfang, Hu Ming, Liu Zhe, Wang
Haoran. 2014&. Main controlling factors on the hydrocarbon
accumulation in the middle-shallow layer of Ist structure, Nanpu
sag. Natural Gas Geoscience, 25(7): 1042~1051.

Wang Chao, Fu Guang, Dong Yingjie, Yang Dexiang, Cao Lanzhu, Hu
Xinlei. 2017&. SGR algorithm-based improvement of fault lateral
sealing evaluation method and its application. Acta Geologica
Sinica, 91(7) : 1641 ~1650.

Wang Haoran, Fu Guang, Su Bilin, Sun Tongwen, Tang Wenhao.
2018&. A method to determine preferential pathways for
hydrocarbon migration in “lower source rock and upper reservoir”
combination and its application. Oil & Gas Geology, 39(6) : 1237
~1245.

Wu Fengliang. 1989&. The method for making stratigraphic compaction
eorrection with the use of logging and seismic data. Oil Geophysical
Prospecting, 24(1): 68~79.

Wu Zhiping, Chen Wei, Xue Yan, Song Guoqi, Liu Huimin. 2010&.
Structural characteristics of faulting zone and its ability in

transporting and sealing oil and gas. Acta Geologica Sinica, 84(4) .



8 B T T Y 2 2023 4F

570~578. 2021&. Contribution of hydrocarbon transport capacity of the Fault
Yang Zhi, He Sheng, Wang Jinxi, Liu Qiong. 2005&. Shale Gouge F8 to hydrocarbon accumulation in different periods in Daliuquan
Ratio and Its Application in the Fault Seal Estimation Across the area, Langgu Sag, Jizhong Depression, Bohai Bay Basin. Geological
Faulted Zone. Natural Gas Geoscience, 16(3) : 347~351. Review, 67(5): 1478 ~1486.
Yielding G, Freeman B, Needham D T. 1997. Quantitative Fault Seal Zhang Tingshan, Zhang Zhicheng, Wu Kunyu. 2016&. Restoration of
Prediction. Aapg Bulletin, 81(6) : 897~917. formation compaction and inversion of deposition rate in Diangianbei
Yu Yinghua, Chen Da, Yuan Hongqi, Zhang Yaxiong, Cao Wenrui. exploration area. Lithologic Reservoirs, 28(5) : 99~ 106.

A method to recognize preferential pathway for hydrocarbon migration
inside source-fault and its application

WANG Haoran" , SU Bilin® , FU Guang"
1) College of Earth Science, Northeast Petroleum University, Daging, Heilongjiang, 163318;
2) The Geological Team of The Fourth Oil Extraction Plant of Daging Oilfield Company, Daging, Heilongjiang, 163318

Objectives: In order to study hydrocarbon distribution law around source-fault in combination of lower source
and upper reservoir of petroliferous basin, we established a method to recognize preferential pathway for
hydrocarbon migration inside source-fault, and this method was applied into recognizing preferential pathway for
hydrocarbon migration inside F3 source-fault in Es;” of Daliuquan area in Langgu sag, Jizhong depression of
Bohaiwan basin.

Methods: Based on study of preferential pathway for hydrocarbon migration inside source-fault and its
affecting factors, through determining convex ridge of source-fault plane and hydrocarbon migrating zone inside filler
of source-fault, combining these two factors to establish a method to recognize preferential pathway for hydrocarbon
migration inside source-fault.

Results: There were 5 preferential pathways for hydrocarbon migration inside F3 source-fault, 4 of them were
in the south of fault, and 1 of them was in the north of fault, and preferential pathways for hydrocarbon migration
inside F3 source-fault coincide with presently discovered hydrocarbon distribution in Es;” around south—central part
and north part of F3 source-fault.

Conclusions: This method is feasible to recognize preferential pathway for hydrocarbon migration inside
source-fault.
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Acknowledgements: This study was supported by Natural Science Foundation of Heilongjiang Province ( No.
LH2022D011), Guiding Innovation Foundation of Northeast Petroleum University ( No. 15071202203 ) and
Scientific Research Start-up Project of Talent Introduction of Northeast Petroleum University ( No. 1305021841)

First author: WANG Haoran, male, born in 1989, Ph. D. , lecturer, mainly engaged in the research on the
formation and preservation of oil and gas reservoirs; Email ; wanghaoranpro@ 163. com

Manuscript received on: 2022-06-24; Accepted on: 2023-02-07; Network published on: 2023-02-20

Doi: 10. 16509/]j. georeview. 2023. 02. 011 Edited by. LIU Zhigiang



2 A

TEAEIRAE IS 2 PN I s R O Sl 1 U T ik BN




