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Possibility of formation of deep basin gas reservoirs in the Denglouku Formation
of Gulong-Changjiaweizi region, northern Songliao Basin

Zhang Lei' ,Zhang Xuejuan',Lu Shuangfang', Yang Zhiru®

(1. College of Earth Science,Northeast Petroleum University , Daging , Heilongjiang 163318 , China ;
2. Bureau of Geophysical Prospecting ,CNPC , Zhuozhou ,Hebei 072751 , China )

Abstract : The Denglouku Formation in Gulong-Changjiaweizi region is still immature in petroleum exploration, especially
for tight sand gas. Based on a systematic analysis of gas accumulation conditions in respects of source rock,reservoir and
preservation and a comparison with the basic accumulation conditions of deep basin gas reservoir,we discussed the f pos-
sibility of formation of deep basin gas reservoir in the Denglouku Formation of Gulong-Changjiaweizi region. The results
show that the 2" member of Dengkouku Fm (K,d”) and its conterminous layers in Gulong-Changjiaweizi region have fa-
vorable geological conditions for the accumulation of deep basin gas,including tight sandstone reservoirs with low porosity
and low permeability ,abundant and continuous gas charging, stable and gentle structural background as well as close su-
perimposition of source rocks and reservoirs. Therefore ,the Gulong-Changjiaweizi region could be favorable for accumula-
tion of deep basin gas in the northern Songliao Basin. The K,d” and its conterminous layers within the effective gas genera-
tion area of K,d”source rock and its periphery may be the major target for future deep basin gas exploration.

Key words: accumulation condition, deep basin gas reservoir, Denglouku Formation, Gulong-Changjiaweizi region, Song-
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Fig. 1 Thickness and gas generation intensity of dark mudstone

deposited during fault depression periods in the study area

IR B S R, gl T e - S b
DX TR DT I €0 Y0 o R S SR (R 1) o i T W]
L TR — H SR M X 3 SR S e ST T I
KIAFE R 5370, MR H A6 T 24/ NBia N, B
BHEZUUHL IR . B EIeE RS S E X E 20
TR PR ity e 08 1) iy R 1 B Aty e e e 1, T
B fe Kk 600 m LA I, He Ay b XIS €2 308 5 V5 B — e/
T 150 m W e 9 S 2SR A VT 7 AL AR e A A AL
MmEEN0.3% ~1.9%, KEi#HiT 1.0% , LR
DU AL 335040 T AAN TR, B0 A s B R el Ay
1.02% ~4.16% , ¥ T35 B A - i AR B, 25 51T
T R E = SE Taa R E =R

IS A 23 2 07k B R B s i e -

R 1 DX W e B AU A A AR S A AR B T 4
R IR - B R 1 X T A 30030 R R RE
B, R B AR R A A AR AR R R T 20 X
10° m’/km*4b" . HIF 55 X W 63 005 o A R K
F20 x 10° m*/km* MK S ZHOR A . o, KK
WT A R R 1 B A A PO R R A AR B ] TR
300 x 10° m’/km® A b, W e Wi FA AR 1 3F e 1 3
BRI 9 R A A SR D B K AR ARUBR B AT 3R 150 x
10° m®/km? L _E Ay i X AR A0 B ) S AR |/ T
70 x 10° m*/km® ([ 1) . KRV AR e s R oE aT 2™,
B AR A MBS I TUBUR T b K AR, RSkl
DURRBT 1R 2 AR R e e, SRSk 2R 1 DR AR R 0
PRAR , (ELHE ) (35 1 O —BA) AR, S
WARPRFE— RS BE ST o

2.1.2 B_RARBHFIE

BBU(K )R A E RS B A a B
IS (e 7, B A T & B AR s 0 Tl
T - HRE T HIX D R TR R AR, S
D CHBICA 10 BRI AL G L FEH M) |, 1 AR XT
e — B G X OB B I s ST 43 A AR
WEATA BT o A SCR] FH R 5 85 58 ek 45 A DT
AH G A S S R, R 2 e Hb R JE M A M
P73 T e - S T X OB B (e
JEE B ST 3 AT A T2 A I (T 2) o B 2 AT
e — 5 b IO B e s S X A
TR PRI Bty U5 R0 PRI B rh -5 vy e W B =2 1)
DI, A8 6 B 3T 165 €8 e 5 i KRR B Al 3k 300 m
VI b AR 15k 8 1 2 R g 680 e J& B2 Al ik 200
m DL b BR R WA i U8 A DORRURE EE rh o A0 H A b
X ARAARNKT R # /N T 20 m,

e - R E T OB BRI A A LR A
0.1% ~2.8%, Hr 30% L) b #E A HLER & = KT
0.6% . I FE UG A HLERIK S J7 1> % WLaK & 4
AR RS T A DL % B K T 0.6 % BYFE o Bk
A 43% (B 3) , @5 A7 &R 0.001% ~
0.268% , H:r1 36 % DL LA ST A" R KT
0.060% ([l 4) . AHLEZEALLM A, 3, DE 34 i
AL R AGE B T A, SRR 1A 1.0% ~
3.5% ,FHME SR 1.9% , ¥ T ik m i — o Y
Bt AT B B A 2 - RIS
T8 BORRA A AR B, R i R A
AEARCRE AT B 78 4 S R, T B A B i AR R .
M I8 — WA OB T B R A A R A LR
(I 2) T, 5 — B BT P AN AR 3R I AR X

@ FARU7. ML AR A Skt —  CBRIURUARAIE. KPR M A 2011,



444 AW S R R A R i34 %

o0 WA
| mRE G
% P87
§
3
K
<04 0.4~0.6 0.6~1.0 >1.0
70C/%
K3 WF5E X B IE A HUBRR S A
Fig. 3 Frequency histogram of TOC of K,d" gas
source rocks in the study area
40 HEAH=S1
§
¥
K
<0.01 0.01~0.06 0.06~0.12 >0.12
@O A7 ER/%
K4 WFEXOs —BURIE SO T A7 SRR

Fig. 4 Frequency histogram of chloroform bitumen “A”

AN N : |
1M T R m—— content of K;d" gas source rocks in the study area
HUER% Rk (10*m*km™2)
12 5D B G LI 2 I |
Fig. 2 Thickness and gas generation intensity of K, d’ 16k
dark mudstone in the study area 14t
REFAR 1 F — R | BRI AR A e S
40 x 10° m*/km® A2 SRR T 10 x 10° m*/km? W ost
AT RS 657 ka3 FAF IR 1 HEBHIE A9 X A st
S AT K (20 ~30) x 10° m’/km®, A2 S8R B KT 04
10 x 10° m*/km” (YTFR K 343 km®, B B I5H M l
SRS PIRR AT o R AR, B R Sk i —7 1L " Bk Rk SUUE BUNE WEE BIE KK
LSRG A B e AR R R b T Rl
DURRBHIAAE St de o, HL T 3 0 A IR 2 DR R A s 19 A= IS BFEIXKO8 B I 4 B B i 7 1
SE(ES) . BB A XA A SR A H T Fig.5 Histogram of gas generated from K, d” source rocks in
RARS & AR UL different periods in the study area
2.2 fE.E=&FH B = AAMARRN AR T o B E LI AR 454 o 3

ko R R, ERUROR HARYEE A 0. 01 ~0. 50 mm,
FARBMEZO AR A KA A BT s,
I = WG DB 2 LA P B A G R B SRR AR B PR R

2.2.1 4EEFIE



4 4 kL AF MM AL e — W SR T DX R 2 TR UROR I T i 445

S SIALIUE T2 AR BARGE A (16, 16 7) K,
Ol — 5L T MO AL 5 B R %, 3t
LB /N T 12% , F SN T 6%, BB RN T
0.5 10" |5 FIILAEIL (B ECEH B )2

2.2.2 £ B4iE

wle - R T DOS L R R R
TRBORUR GRS — R B WA A RK F )R
£, WE SRRV A BT EERITE 100 ~700 m, Jo/Hi Lt
Tl KT 60% . W HIJE L 3 )2 B s PERE 4 5 1T
Tk AT R R RN VRN SRR B R 6 SR A
W - R E T I Y O B R )R . )R B A fE
I R 9] 5 AU A DR AR AU DE i G & R,
B A R B P BE R O ) O 8 = B DI
W, R— R OBERAEREREAEER TR — R
BEUURUAIN ) | M 25 55 J2 49 70 AR R B A S T
TS T AT RE 7, TR U HE A SRR Ul 2 A
AR

sl P44

<l 23 45 67 89  10~11  >12
fLBRE/ %

K6 WIFFEIX 8 4 e 4 SR AR R 3 A
Fig. 6  Frequency histogram of porosity of the Denglouku

Formation in the study area

Ffh%=13

<0.01 <0.05 =0.1 <05 >1
BiER /(107 pm?)

KT BESEIX R A LB 3 R R A
Fig. 7  Frequency histogram of permeability of the Denglouku

Formation in the study area

2.3 £ fB.EHEKXR

LR - S R R R A R E 2
RHIE LA S SR AR AR LR 5 00T, LB — B R — R B
DI 2 0 B, I DO e PR R R o ol 3 B A
fiff RS (181 8) o T BRA: A L F 4145 LT A S AR U
ORI B — B s R RRA R 8 T Brid s
M )ZE, JE TR R A L AE R 6 SR A
A il 2 A A R B (e s, )2
ZEBrybE SR Be R TR A AR A A
A R s EERAE i a2 S AT S e A
B BRI A R E O = R B A IR
— RB A MR R TN A EAEUE b R S

2.4 EBBEH

DU i s B 10 2 WL 18 2 28 W= A
AT B EEIZ CirS2) 3 R m,

H2 - L
7|7 4% W g e | we | ans
i
iR
SZUTIR T
W32 5
F
m .
th | B
w || au
= FRIRA]
ol oy = g 522
A EL
= 1
%y N = m
HE L Kl
RS R
4 AR Y
N Y2 Y2
7 N7
éﬁ _\ N
B I
o i‘; ‘J—- W
ST B
ﬁ;, il
| —
e
P8 i AL
i ; B
gﬂ - _a‘o o - -

K8 BRI LA i A KR
Fig. 8 Relationship among source rocks,reservoirs and cap rocks

of the Denglouku Formation in the study area



446 AW S R R A R

o5 34

T 22 S AL 7 M P DX R 2 B o 30 A 2
(1) KR )38 Bk A B 2 PR AL 1) 2 By a3 >
R FAGKIZ TR s EOr, HAER S5
ZIREA B R )2 ARG b BOREE B HZ
TaTZ . Wik (2R 2) IR s A2 AR
IR LA A PR AR, I BE LAY 388 W B 301 <
WA SR PR AR R Z R WT R AR N R 9 5 4L, it
BE2E W= A M 2 i 1Ll W R B T, Ty, 8T,
SSHEWreE 2 T, O R B R, R T, [
SRR o T, SR TR IR E A 5 W
ARE R OCR (] 9) TR b e - K
THUIX T, B RW R Z BT BRI R A 5
W e S0 TR A X VR S e R A 22, SRR B K AR

>~ >
~ '~

] »7]

—RME HE T RAE ARERE/
MTER% MTRL KR (100mPkm?)

B9 BEFEIX T, SR IR 20 A -5 e 39
RRA ARG A

Fig. 9 Relationship between distribution of source rock-rooted

faults in the T, reflector and gas generation intensity of source

rocks in fault depression periods in the study area

TR T2 70 A W7 B )RR AR X 2 A el A R
AERAEL DX, BRI 1 08 o 300 I o) 65 248 e 2 4 )22 1) R 9K
AL E

oo 2 iR T e LR 2 Ho e
AE ) J2 25 FLBE R MNE i3 A O, 1AL Pk 1w i
BT 2 DU 22 0 U VR e — o
RETHE LU AL T, M THEZR T
T GRAR AR RS = A IR B AR 1 23 A AN AR
SE , N Z MURACTR , e S CA TR iy, FLIB IR 22, D LY
MECE AR X TR A, T8
PR G5 A E AR, vl LA 8 K R ALb 5 A hE
b STk W RE ST U A B A R IR ) 3B 7, o
W5 I IR & A RE R B 5 AR R EARFLZ 0%
B P A BORE D 8 1) 5 R 0 A X 5 22, LA R AR
AT R B R 15 iy a5 K, b — 2 BRI T W
WA XS L A Z R TR BE S . X T8
TR a8 B IRA A R E B RS
WA R A EA B A (18 10) Al A, & B IRE R
SFER NI BT R EEOR, R AR SR 6
Je )R A AR S R 2 A 408 14 T AR
KEFR (1) I EUE i Z X A R 25 8] LAY
FE AT AR IR AR SO i 2 N 2 K
FRURLIE B 12 B B P HE KBS0 )2 b B9 FL B s 4R
o PRI, e — S T OB R R A R
B R AR 132 A% 1) T2 2 3

LRI Z B2 R TR A 5 KO 8
WAL G B A R AR S 5B AR 3 ARG
b B 580 26 P 2 AN B 4 i R B A AR SRR A
W2l — E LA LIk — M TRl b X Tl e - %
KT HIX KR MBS o 2R 5 KA 0
AV T2 AT e T - W ST W oA
MHE WA TZ LR R W T8 Ll A
R IR AE R FEA A AT T, X T W8 B 0 < AR
SR AR 5 5 7 DT J2= AR EL IS 5 T m] A ) g A
o BRI AN B T A TS X N 268
KUK, (HIR ARG WAL T 5 B EAZ T,
HA5 % B BA JLP o g i, 3% — B
A SRR I I 1) i RS A AN BB, il T 10 TR
JE S W A AR X PRI O R, R T A
HEA DN TR = A A KRR s B/ A R
M AT UL, AN TR e — W R T M X8 2
HRIR B T2 i .

B Y S S TTPO S e A o R %
LA TIR TR TR AE BN T,y RO Z 18 T K
JZ BSRE WA A R ORI R ()i 7% 12 2
I {5 H T P = 5 W R ) R e A X DR R



4 4 kL AF MM AL e — W SR T DX R 2 TR UROR I T i 447

=
~

N = Lo ] 2~
R O KCEEE DR ToRHE o
MTR%  ETA% AR f/m e CRERA
E 10 #Fos KB B RAE A s S Gu

WA R T K Ty, USHZWT E 40 e &

Fig. 10 Relationship among effective gas generation

=

areas of source rocks,sandstone thickness and fault

distribution in the Tj, reflector in the study area

I, R 1 KT W B S R R AR U BE
AR R T B E R AR T B A

2.5 RiFEFH

R A% T M 2 R WAL 7 M TGS o B 1 340 s B B
FEAGF A0 =4, R A M= B A W X o, Ll
i JE TR 301 230 U 2 8 A B 0 s R ey
TR UIME . ZEZEAR I T — W R T3 X R AR R
a3 S e, EB A R AR i A S TSR 3R, 8 — B
PA A XA LA T g — 5K 1 Ml IX T s J
BRI RIE N BT 18], 5 R TR0 R fih ) 808 )2 16T

2 " DT/(Q'm) GR/API
wpe/m| A
Fl T 80 50 |0 250

4 | B

B3Ok
oL

FITT b e 1 R B 225Gk A

Generalized columnar section of K,d” in Well Gulong 1

Fig. 11

FABUIN(1° ~2°) o BEOh, R Ty, OS2 W2 P i A
iS58 ZBURIAE A RUEGERIC R (181 10) a0, %5
TR A AR A g BT T SRR B
Z BRI E TR > /N e e] L,
Te — 5 G Ml DX 245 P 20 ) DX SR 1 e - 2%
Wi T 0 A T IRERIE S TRAT o

3 REURIE AT et

T I A 2 2 R AR SR ST SR 25
SHT IR IR — H R b XOE B AR T M 2
P4 B J5T 25 1450 TR 10 IR 4 1) 5 R i b ST 2%
PEBCRARST , BARF I R AR LA H

1) B2 PR R P 5 2% TR T 78 () AR AL
RBEEER 62, BA TR S0B0Y B R B 5404

2) B BARRA AR AR, R RE
K F 10 x 10° m*/km® FITALL 1 042.5 km?, HEEM
A URZARRRRE R I AR S, W] O TR A SORUE R A



448 GiME KK A MR

o5 34

T ) ST,

3) B BURMER S EA R R FER S
lf ELRAH AR A R AR fih 5C R, B U )2 3 R
RS )L A B B, RIS R 2 22 1] AT R
AR R A HF T R AR BRI A R N &
TR T AR B2 A% A R HE SRS 2=+ A0 LUK

4) B BRI AR IR AL T e - K
5l DX MR R R A 2 ) AREIBE AT o, 5 LR T AR
T ECERY A2 BUR AN (10 ~2°)  HIZ AR
Bt BN AR T IR ORAIE S IR A

ZRa ANt e — G DO T B S AT
UTHJZE B A T IR A OB 1A R 5 A, R R i
FasE V4 VRURTE AL )= B0 JRAEAR T , Al /o9 Fh il
ARG AT T A AL . T E AR
ZRECED AT, RIE SECED A R ER
alARSR A A A EUE D A R S G R
B HEAGESEZ A 5 A8 R R A & 5 X B0T
PANE A B b =S P A R BX S, DA e -
W P DX TR A OB R B B AT R Xy 3 — BE
AR TEE A R ECE R A = 0 A X (18 10) .
wle - R BT DOS LT — 25 RIR TR
B BURIRA A S T LR SR i b X R X
A — B b HARAT 3l )2 O B R A, DA 4R TR 4R
N HEL e, FUBR , 0 — 2 S TR A R ) ] BB o A S L K
IR T

1) ARG R BB T b, b e - 6 5K
THDOB A PR 68 i T IR IR L RS BUR b ik
JZ2 8 B IRE BA BB AR RE ), A R
NS R T, T U A )2 0 UG 1 25 18] i K
I AT R TIKR MBI R AZERY & )= 2
MR PR E R R B T B A AR
HR LA T e i DX T o v B 5 R R 1 1
5 HOR T BR A ik ) B0 D 2 A /0N, ELIBT = AN
KA AR THERIE RS R AE

2) e - SR T M DO B N HAR I M 2 B
T OO0 U R B R, B T AR - 2%
SETEAL BHJZ O IRAEAE , nT AR O R 1L A e
RAE ORI T A ML I, o8 — B UUA A 3k
TR PN BB 0 B 2 0 A DX TR 2 OB PR ) e
AR HIX

3) Wk - W R T B LR T — L RAK
BERPR I LB — BRI A R0 A = LR 1 X B

DI, LB T B R AR I )2y R, LSRR
B H L FL bR, 2E— 2 v SR R T i 0 A
VIR B BT )
2 % X W
(1] VBAR , S0ACF. AL A I R TRIZE 2 P M 2 A A o7 S 5

Fe——t e - W KB T WO T A [T GURR AR,
2010,28(3) :489 - 496.

Pan Chunfu,Ji Youliang. The establishment of sequence stratigraphic
framework and its models of deep formation in northern Songliao ba-
sin;taking the Shahezi Formation of Gulong-Changjiaweizi Fault de-
pression as an example [ J ]. Acta Sedimentologica Sinica,2010,28
(3) :489 -496.

(2] A7 A6, TA0ZE. & 5 DU M X8 2 R 41 & R R 46 S i
FAFSHTLT]. Wi < 1 ,2000,7(3) ;1 4.
Fu Guang, Fu Xiaofei, Wang jianqin. Division of gas bearing systems
and analysis on formation conditions of gas reservoir in the east of
Changyuan region , Daqing oilfield[ J]. Fault-Block Oil & Gas Field,
2000,7(3) :1 -4.

(3] fEHE)™ RAEE, JTHEI%, % AL Z R 5 7 B R IR R 4R
RS AT 1] [T ], R AT il Bt 5 1 % ,2004,23 (5)
26 -29.
Ren Yanguang,Zhu Defeng, Wan Chuanbiao, et al. Natural gas accu-
mulation rule of Xujiaweizi Depression in Songliao Basin and future
exploration target[ J]. Petroleum Geology & Oilfield Development in
Daqing,2004,23(5) :26 -29.

(4] T, FATE R4, 55 LT 20 AL FRVG R 187 b 5 28 PR 2 = Bt
DUBUAR R Rtz [T ] vh B A i, 2002,7 (4) 146 - 50.
Yu Jiancheng, Xin Renchen, Qiao Min, et al. Depositional system and
petroleum prospect of the third section of Denglouku Formation in
western fault depression of north Songliao basin[ J]. China Petrleum
Exploration,2002,7 (4) :46 - 50.

[5] e mEEEIBBEIFRF SN HRT]. RAKT,
2004,24(1) :1 -3.
Ma Xinhua. Prospects and countermeasures for exploring and develo-
ping the deep-basin gas in China[ J]. Natural Gas Industry,2004 ,24
(1):1-3.

(6] FEBEEE AR, 2k HE. BUR DA S R BRI AR AT 5L [T ]
RIS HIRR,2007,18(3) :351 - 355.
Dong Xiaoxia, Mei Lianfu, Quan Yongwang. Types of tight sand gas
accumulation and its exploration prospect [ J ]. Natural Gas Geos-
cience,2007,18(3) :351 - 355.

(7] E&I PEABBED S TTORE[]]. KRR T, 2000,
20(1):10 -15.
Wang Jingi. Prospects for the large sized tight sandstone gas bearing
regions in China[ J]. Natural Gas Industry,2000,20(1) :10 —15.

[8] Masters J A. Deep basin gas traps, Western Canada[ J]. AAPG Bulle-
tin,1979,63(2) :152 - 181.

[9] Cant D J. Spirit River Formation—a stratigraphic-diagenetic gas trap
in the Deep Basin of Alberta[ J]. AAPG Bulletin, 1983,67.:577 -
587.

[10] Rose P R. Possible basin centered gas accumulation, Raton basin,
Southern Colorado[ J]. Oil & Gas Journal ,1984,82(10) ;190 - 197.
[11] Law B E. Basin-centered gas systerms[ J]. AAPG Bulletin, 2002 ,86



5 4 1 IS

SR S A AL -

W R PR M DX T 2H R 4 SO Il i T 449

[12]

[13]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(11).1891 - 1919.

K, KE T WA %‘EH’JIE%{E&EEEMM[ 1. P AT

B (A ARFERR) ,2001,16(1) 1 -7,

Zhang Jinliang , Zhang Jingong. Basic characteristics of deep basin gas

traps[ J]. Journal of Xi’ an Petroleum Institute( Natural Science Edi-

tion) ,2001,16(1) :1 -7.

kI, a2 8. TRAEASUSBLEE B A A T [ M. JE5T b T

Al H L ,2005.

Zhang Jinchuan, Jin Zhijun. Deep basin gas accumulation mechanism and

distribution forecasting[ M ]. Beijing ; Petroleum Industry Press,2005.

TR, EMERS k@I, 45 BRA ST BUIRER IR (1] s 3k Fl

/% ,2000,15(3) ;289 -292.

Jiang Zhenxue, Pang Xiongqi, Zhang Jinchuan, et al. Summarization

of deep Basin Gas studies[ J]. Advance in Earth Sciences,2000,15

(3):289 -292.

B LA L SR S MO SRR - B
b i BB 2 [ ] il 5 R AR M i, 2012,33 (6)

811 —827.

Zhao Jingzhou,Bai Yubin, Cao Qing, et al. Quasi-continuous hydro-

carbon accumulation: a new pattern for large tight sand oilfields in

Ordos Basin[ J]. Oil & Gas Geology,2012,33(6) :811 —827.

FARH, XU, E R, S5 X0 PY 4 M B B A AR T AR

[J]. A KRS M5 ,2012,33(3) :385 -391.

Wang Weiming, Lu Shuangfang, Wang Shihui, et al. Possibility of

tight sand gas reservoirs in Jixi Basin[ J]. Oil & Gas Geology,2012,

33(3):385 -391.

FARS ML, e AT, 45 PR BOR A R LT A

VI S2 5 Hb BT, 2006 ,28 (3) 2210 —214.

Jiang Zhenxue, Lin Shiguo, Pang Xiongqi, et al. The comparison of

two types of tight sand gas reservoir[ J]. Petroleum Geology & Experi-

ment,2006,28(3) ;210 -214.

Cant D J. Diagenetic trap in sandstones[ J ]. AAPG Bulletin, 1986 ,70

(2):155 - 166.

WA, RN N PU B TR A < oT it

F5IEER ,2004,26(2) 234 -37.

Pu Jun,Zhang Jinchuan. Advances and discussion about the study on

RS RS T ] HUERA)

deep basin gas in western Sichuan province depression|[ J]. Journal of
Earth Science and Enivronmental ,2004 ,26(2) :34 -37.

FEXUT, AP, B, S KRR UR R TR R A E i 0F R
[M]. JERT A Toll i, 2002.

Lu Shuangfang, Fu Guang, Wang Pengyan et al. Analysis of the main
control factors of natural gas enrichment[ M ]. Beijing: Petroleum In-
dustry Press,2002.

PR AR XU , 45, SRR B ) A
KART,1996,16(6) :6 —8.

Lu Shuangfang, Fu Xiaotai, Liu Xiaoyan, et al. Kinetic model of oil-

Natural Gas Industry, 1996, 16

TR HARELT].

formed gas and its calibration [ ]J].
(6):6 -8.

WA AR A RE, B LAk, 45 i IR ORI W 2R 1 i 2 4 TR 3R
[J]. RERSHBRFL2:,2007,18(4) 473 - 484.

Dai Jinxing, Zou Caineng, Tao Shizhen, et al. Formation conditions

and main controlling factors of large gas fields in China[ J]. Natural

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Gas Geoscience 2007 ,18(4) :473 —484.

TR XU, SR . FE T TR AE 23 DX Sk i) 22 50 b 7 i
fiff )2 B WU O i [0 ] A di i 3R 0 B 4R, 2012, 47 (1)
115 - 120.

Zhang Xuejuan, Lu Shuangfang, Jia Chengzao. The regional multiple
seismic attribute quantitative reservoir prediction method based on
sedimentary characteristics [ J ]. Oil Geophysical Prospecting,2012,
47(1):115 -120.

FIRUY, RUEHE , e , 45, 47 8 a0t P R 110 o s 5 DL
AJE I AR IR A HLER AOPRAZ [T ] Rl 2 Be a4, 1995, 19
(1):31-34.

Lu Shuangfang, Liu Xiaoyan, Qu Jiayan, et al. Restoring of original
hydrocarbon potential and original or ganic carbon of source rocks in
huhehu depression hailar basin[ J]. Journal of Daqging Petroleum In-
stitute,1995,19(1) :31 —34.

A7 B, BAERy. Je A w2 B R
[J]. Fh S8 ,1998,20(1) :80 —86.

Fu Guang, Chen Zhangming, Lu Yanfang. Comprehensive evaluation

PN DT R

of sealing ability of mudstone caprock [ J]. Experimental Petroleum
Geolugy 1998,20(1) ;80 - 86.

AL AT, 3R AR WAL G L TR VR A R 55 2 1 e 4 DR S DG R
&HX [ RIRRIE S A M PERI ()] BN, 2003,17 (3)
318 -322.

Sun Yingjie, Fu Guang, Zhang Ran. The matching relation between
cap rock and source rock and its control over the gas accumulation
and distirbution in the north of the songliao basin[ J]. Geoscience,
2003,17(3) :318 —322.

Ghisetti F, Uezzani L. Detachments and normal faulting in the Marche
fold-and-thrust belt( central Apennines, Italy) :inferenceson fluid mi-
grationpaths[ J]. Journal of Geodynamics,2000,29 ;345 —369.
A7, 8 AR 5% Bl b X2 KSR S RUROL ) KA R 4 I it
LT RPATHHLT 57T % ,2006,25(3) :23 -26.

Fu Guang,Shi Wei. Study on deep gas reservoir forming mechanism
of Xujiaweizi area and prediction of favorable exploration areas[ ] ].
Petroleum Geology & Oilfield Development in Daqing,2006,25(3) .
23 -26.

XM, MRS, AR B, 45 AL AL R AR K Il DX B 2 R
AT ERUCBRA T T] . th 55T ,2006,25 (1) :16 -22.

Liu Lijuan, Chen Jianwen, Cheng Xinmin, et al. Sedimentary facies
analysis of the lower part of Denglouku Formation in northern Xujia-
weizi area,Songliao Basin[ J]. Global Geology,2006,25(1) :16 —22.
PINILIR. WAL A AR 2% 0T I 25 T S RS I AR SR A [ 7.
WrEem < M ,2012,19(6) 681 —685.

Sun Lidong. Fault depression type and optimal selection of risk-taking
exploration field in deeplayer of northern Songliao Dasin[ J]. Fault-
Block Oil and Gas Field,2012,19(6) :681 - 685.

DR ATIE) , SRR, S WL A AR K B - W U B AR
HIBFFELI]. AT SE R H BT ,2010,32(2) £ 140 — 146.

Luo Jiagiang, Ren Yanguang, Wu Chaodong, et al. Research of sedi-
mentary facies of Forth Member of Yingcheng Formation in Xujiaweizi
Fault Depression in the Songliao Basin[ J]. Petroleum Geology & Ex-
periment,2010,32(2) :140 - 146.

a2

(m¥ +

)



