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Abstract ; Charging time of mantle CO, in sedimentary basins is a basis for studying interaction of CO,-sandstone
and CO,-crude oil. Generally, eruption age of volcanic rocks near CO, reservoirs is supposed to be the charging
time of mantle CO, ,but this approach is obviously not suitable to hydrocarbon basins with multi-stage volcanic
eruption. Two hydrocarbon charging phases and one CO, charging phase have been identified in the dawsonite-
bearing sandstone by the systematic observation and determination of diagenetic sequence and fluid inclusions in
Southern Songliao Basin. The first and second hydrocarbon charging were recorded by the liquid hydrocarbon in-
clusion and gas-liquid hydrocarbon inclusion within fractures of authigenic minerals and detrital minerals, while
the mantle CO, charging by the dawsonite and CO,-bearing inclusion within fractures of detrital minerals. The
charging time of mantle CO, is slightly latter than or approximately the same as the second phase of hydrocarbon
charging . According to the analysis of diagenetic sequence and liquid inclusions in dawsonite-bearing sand-
stone ,and in combination with the timing of hydrocarbon accumulation and structural fractures development,the

charging time of mantle CO, leading to dawsonite formation in Songliao Basin might be from the end of Creta-
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ceous (the end of Mingshui period) to Paleogene.

Key words: charging time sequence, mantle CO, , hydrocarbon, dawsonite-bearing sandstone, southern Songliao
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Distribution map of dawsonite-bearing sandstone in southern Songliao Basin
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Fig. 2 Comparison of oxygen and carbon isotopes for dawsonite between southern

Songliao Basin and Bowen-Gunnedah-Sydney Basin system''®
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Fig.4  Histograms of homogenization temperatures of saline-
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aqueous inclusions associated with the petroleum inclusions in

the dawsonite-bearing sandstone in southern Songliao Basin

a ZERGBTHL; b RIGMBE; o AT b

3 CO, A BERERIE

SRR A A T, & CO, AL B8 IR 3 2
P R TP R Y T O A= e a/ €A Y | NE A
W, EERT, HAHS AR S SRS =
FHAAHR [ = A, AR 25N Co,, Hk
b CH,, WAHAZE/R A CO,,CO.° Ml H0, 7E&
HHNER AR A R T G A = A R s A



878 A S KRR MR

532 %

TR E & CO, A,

ARG 06> FERA T 4 g 718 28 b
Ji M X5 L A b A B Y CO, BRIl
B ARTE R RO T IR

4 g

R BER AT 1 N AR T B R AR A 2
PRI ST R, WAL 73 b R 35 v 2 b )23 v 8 R AR
TR AR TR, AR R
Sy I DV e S 3 5 i R
CO, WFeiE, H 18I CO, M FeTEm M T4 —
WA FE s S R R A, EEIE G OfA
YUY AE KA i A & S — B R AR (DA
WRREEA ) SMIE F 5 W <Rk
(AR E) |, WA EE CO, FEH M A 4R
A1 3l ST A SR A IR 2 A TR 4% LR
Z3 (], UL CO, Y 78 1 I I T2 — BT < e
Q@R #hER A TP IR A5 I A R (RO L
) WS 7R TE RS A 25 st FLIBRA L co, M
LTS T HUZ K AL ok 3 A OFE D)
TR B A 0 R LR AR N R i R Bt v A A AR YR
{EAEIN RS AH CO, AR CO, DL K CO5™ 1 HLA:
IME] CH, #14% M o, izt ferh e KT
XS A IOVE T, BRI g HE R 25 B AP 1%
(RIS (AT R R 2 2 B M [ B e o 1 4
S AT e B K @2 VI i A e S R A ik
HERBREE 2 CO, f AN EZ IR A7 25 ],
JE O I AR AR A 25 TR 22— E DL
TAEFREMEE RR; ©% WA G T BRI A g
RA AR A T, UL S M4, 1A 24k
TR ARIE T CO, NG WM Fe =2 /i,

TF5E 3B 0 P IT 43 g 3 3 2 4 1)
B U A T A G, RIS N EA TR
YR BRI A I A R (R )y ) Y I
] 2T R 3 A 24 A 2 AR (AR R ) ()
— B R 1 A P R 25 5, Bl AR AR e s, Bk
ZH A Ay 51 BH 3 T R 4% i 2 R 4 1 3 2P AR
W1, OSBRSS I AR TR R R T R R
W1, AR RARYEAL G Ty 1 TR A T AR B[] B
SEFSH NI Z b B 5 v v 2 T A R ] Dy
BT A | 2K (AR A ) — e

AR A BESE B X B R A 2 I R B R A
K/ Ar @RI AR YY) — B LR B T (45 &
S S RTAA SR ) A5 H A I 9 A AR TR
85 ~65 Ma Fl1 50 ~25 Ma, fij & AH 4 F 7T - BH 7K
W JEHE Bt ], R T — R E
R T2 BT 0T — B K2 3 2 T ) A o
WA AN [F) A B kR A HU: 2 IR AR R &
A T 2R R (BZK IR — it im a2 4045 21 1 3 ik
PN, % T8 I A 508 Cco, MR
HEFRIEE K, 18 CO, MFETE R 1% Kk 4 T H %
LR(KAR)—diEL, F b, g
FEZRFR A A A g R - 259K CO, 1Y 3 2Ll
AT, o, # 4 AR MBFIE R, o [ ARG HL
B CO, Y 43 A1 5 i 40 28 45 pU 42 AL PG 7Y )
LRI S A A — B, CO, nTRERER I Sy
UL 20 B P2 ZRA I A 06 TGRS T
FHE AT AARF BCA A E AR VD = (i
B ) B EARE X CO, B FE R,

R T P A e S, 2R CO, M Tl AR R
(CE—31) MBS W T BRI 0 ™ e
iU AR R Ak A B A B R S B A
BIIESE, CO, H Sy i i T st , Of H AR B R ARt 7K
E ST SRR R AN A R YR F 2N A ) QN
FEH, T X —JFEFIE B TE CO, $i R RIBCR
ARE) 32 M T A i IF R A0, 2l i R b
724 A R S eh BB YR Co, AR
T BRI 9 S 5 E A7 7R 0 B &k AR R ks
B, CRIEEA XA T BEME G 4 b A0 55 g v AL
TR 2 0 I S A O R g Ik A
W1 LB R R AR T AR T 4 e S
RA XM BFFERE, B TEE T B
FHGTFFETCHL S A L e A A & 28 80 K o3
AR, R E A CO, S o A LA T T K
AR EEE . AR IR CO, BT
AEFECE—I) GRS Co, FTIEXF
FATL 73k b e S il =B ) 5 e AN 25 20

5 #Eip
1) EG H R b AR | CO, o5 T

FIES WAL th 7 B A Bk = LSO O i
A, FANER AR 87 C A RE I (- 5.30%0 ~



5 6 1 X SE A T AR TR CO,

A uE 879

3.29%0) (PDB) 5 T UE 5E 5 54 9% 1 2l H A 1l K B
Z R K F) . Bowen-Gunnedah-Sydney 74 i & A9
RAA—E0, Ravea EER T IHL o, &
e, HSA0 R Y CO, HA A R B RR SR R, 24 4 1
TR - H AR,

2) R BNER AP A I A S AR 4y
I, SRR R E R R, D
AR R AE T R A SR A n
Kl IR TT A FI) S (R YIS ) A7 S R AR R
R EBE T 5 5 — W RE E ARIEAE ERK A
BRI 2 — R BE I (BN 70 ~ 90°C (£T b B L) |
70 ~80°C (HL % M [E ) A1 70 ~ 100°C (&7 H B
M) o B AR B SRR A, R
W A G R IR AE T M 7 e M o
YA R R SRR A R 2 VIR S8 A 3 % ek Ak
TN 4 B rp DA R T KA s 558 00
AR LA 1) ER K A B AR 1 38— IR A
100 ~ 120°C (L5 i) 90 ~100°C (222 [U1KE ) Al
110 ~120°C (7 H:-mih) .

3) EFRPRAR AT, & CO, R FZR
FETHEIE A S4B R D BOR B TR IR A e

4) E R AR AT AR RCA AR RS R A 2
PRAIFFE R AT A e R E 2 s 2 A T 3
WA TR AR B S — LR FE v 2
DIASIRIE FE I 3 5 =N co, i, H
i IR CO, A 70 T I e T4 — i A se i ek 5
KERIET, TR AR A RIIE IR CO, AYFETER ] AT
REN 28R (KA — 4l

& % x #t

[1] Gilfillan S M V,Ballentine C J,Holland G,et al. The noble gas
geochemistry of natural CO, gas reservoirs from the Colorado
Plateau and Rocky Mountain provinces, USA[ J]. Geochimica
et Cosmochimica Acta,2008,72:1174 - 1198.

(2] WP, &R B, % S co,<H () Mk
SERFE R AT [T ] A RS T 4 ,2009,36(2) <181 - 189.
Hu Anping, Dai Jinxing, Yang Chun, et al. Geochemical charac-
teristics and distribution of CO, gas fieldsin Bohai Bay Basin
[J]. Petroleum Exploration and Development,2009,36 (2) .
181 - 189.

[3] Watson M N,Zwingmann N,Lemon N M. The Ladbroke Grove-
Katnook carbon dioxide Natural laboratory: A recent CO, accu-
mulation in a lithic sandstone reservoir[ J ]. Energy,2004,29 .
1457 - 1466.

(4] XEER,Z=RA, PhE, . MIT AL JOL 2 co, BS

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[13]

[14]

SRR CO, BRIEIAR ST RS [T ], A BT A i,
2006,12 (2) :223 -227.

Liu Deliang, Li Zhensheng,Sun Yan, et al. Degassing parameter
of carbon dioxide in volcanic rocks in the Northern Songliao Ba-
sin and its significance in forecasting geological resource of car-
bon dioxide [ J ]. Geological Journal of China Universities,
2006,12 (2) :223 -227.

A, 2 B, B R, A ML R A U T I A A Tk
SRR Y[ J]. AR, 2009 ,4 .21 - 25.

Wang Ying, Li Xirui, Cao Yue, et al. Study on CO, reservoir-
forming periods in Changling Fault Depression of Southern
Songliao Basin[ J]. China Petroleum Exploration,2009 ,4 .21 -25.

BEMN RS, TIRE, A AL A ARk A B A3 A
FRER[I]. R TM,2009,29(3) 1125 - 128,148.

Lu Xuesong, Song Yan, Wang Zaohong, et al. Origin and main
control factors of CO, in the Songliao basin[ J]. Natural Gas In-
dustry,2009,29(3) :125 - 128,148.

FEIR G, 0 [ S0, ZEEE AL AF R R A AR R TE AL A
CO, M ATRLERBTFE [ ] A R AR AR (VLA il 2 Be o
%) ,2009,31(1) :1 -5.

Tang Zhenxing, Liu Guowen, Jiang Zejun, et al. Structure and
distribution rules of inorganic-origin carbon dioxide in Southern
Songliao Basin[ J]. Journal of Oil and Gas Technology,2009,
31(1).1-5.

KtifZE KoK B B AR 55, AT R A IS TG CO, LA
L GEIIRTIEL )], RINTHEBRRRS: 2008 ,19(4) :452 -456.

Mi Jingkui, Zhang Shuichang, Tao Shizhen, et al. Genesis and
accumulation period of the CO, in Changling Fault Depression
of Songliao Basin, Northeastern China[ J]. Natural Gas Geosci-
ence,2008,19(4) :452 —456.

Okuyama Y, Sasaki M, Nakanishi S, et al Geochemical CO,
trapping in open aquifer storage-the Tokyo Bay model[ J]. En-
ergy , Procedia, 2009 ,1:3253 —3258.

Hellevang H, Aagaard P, Oelkers E, et al. Can dawsonite per-
manently trap CO,? [J]. Environmental Science and Technol-
ogy,2005,39; 8281 —8287.

A, R o ahER A ()], MRl 1982 4434 -437.
Du Yunhua. Secondary dawsonite in Shengli Oil Field, China
[J]. Chinese Journal of Geology,1982 ,4:434 —437.

IR, DR, SR . MR R 2 B B 58 A1 434 S5 T Y
KA AT RR I, 1994,15(4) :322 -327.

Xu Yanbin, Chen Ping,Xu Yongcheng. NaAlCO5 (OH), Distri-
bution and its relationship with Oil and Gas in Hailar Basin
[J].0il & Gas Geology,1994,15(4) :322 —-327.

BRI A R BT D A P R PR A RAE RO M
WAL)]. AR 5T 4 ,1996,23(2) 132 - 34.

Huang Shanbing. The character of dawsonite in sandstone reser-
voirs of the Fu’ ning Formation in Jinhu Sag and its influence
on reservoir properties[ J ]. Petroleum Exploration and Develop-
ment, 1994 ,15(4) ;322 -327.

Moore J, Adams T M, Allis R, et al. Mineralogical and geo-



880

Al 5 KRR R

532 %

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(23]

chemical consequences of the long — term presence of CO, in
natural reservoirs; An example from the Springerville-St. Johns
Field, Arizona,and New Mexico, U. S. A[ J]. Chemical Geolo-
gy,2005,217:365 - 385.

BT XS, A e AR, A AR L A TOE — SRR R
BASEAT IURHIE R A [ T] . A7 2441, 2007 ,28(4) 162 - 67
Gao Yuqiao, Liu Li, Yang Huidong, et al. Characteristics and
origin of dawsonite in Gudian carbon dioxide gas field of Songli-
ao Basin[ J]. Acta Petrolei Sinica,2007,28(4) :62 - 67.
AR XIS M2 7R, A RN AL R A L 42 b B L D
AT RO AR AR )], SO 2A4R GBERE
2R ,2009, 39(2) 1217 -224.

Li Fulai,Liu Li, Yang Huidong, et al. Lithification of dawsonite-
bearing sandstone in the Qingshankou Formation in the Qi’ an
oil field of the South Songliao Basin[ J]. Journal of Jilin Univer-
sity ( Earth Science Edition) ,2009,39(2) ;217 —224.
HFOMRER, XUST, A T, 45, FA L B A AL 1 i F 3T L
LR BAER A IS A RFIE B R PR [ 0] 3 MR 2244k (St
BRBHERT,2009,39(6) :1031 - 1041.

Dong Linsen,Liu Li, Qu Xiyu, et al. Crystal characteristics and
genesis of dawsonite of the Qingshankou Formation in the Hong-
gang Oilfield in the Southern Songliao Basin[ J]. Journal of Jilin
University ( Earth Science Edition) ,2009,39(6) ;1031 - 1041.
Baker J C,Bai G P,Hamilton P ], et al. Continental-scale mag-
matic carbon dioxide seepage recorded by dawsonite in the
Bowen-Gunnedah-Sydney basin system, Eastern Australia[ J].
Journal of Sedimentary Research,1995,A65 :522 —530.

Golab A N, Carr P F,Palamara D R. Influence of localized ig-
neous activity on cleat dawsonite formation in Late Permian coal
measures, Upper Hunter Valley, Australia [ J ]. International
Journal of Coal Geology,2006,66:296 —304.

Ohmoto H,Rye R O. Isotopes of sulphur and carbon,in Barnes
H L. Geochemistry of Hydrothermal Ore Deposits [ M ]. New
York : Wiley,1979,509 - 567.

W 2 s e, S P ERE KRR R RRE [ T].
RIRSHFRFEL: ,2009,20(4) 1471 -487.

Dai Jinxing, Hu Guoyi, Ni Yunyan,et al. Distribution character-
istics of natural gas in Eastern China[ J]. Natural Gas Geosci-
ence,2009,20(4) .471 -487.

Pk, A8 A RE, BRI VR G I PR TE I SRR b i
JH— LA bRl PR 7 R A Bk A il 2 g 90 [0 . e el il 38
4,2006,4:46 - 51.

Tao Shizhen,Zou caineng, Yuan Xuanjun. Application of fluid
inclusion in oil-gas exploration [ J]. China Petrleum Explora-
tion,2006,4 :46 - 51.

AR RE, AR, A . AL R A T 2 R U A R
YRR ST BFEiE 2007 ,52(19) 22319 -2329.

Tao Shizhen,Tao shizhen,Zhang youyu. Study on geochronolog-
ical and its Exploration Signficance for the Lithologic Strati-
graphic in Southern part of Songliao[ J]. Chinese Science Bul-

letin ,2007,52(19) :2319 -2329.

[24]

[25]

[26]

[27]

[29]

[30]

[31]

[32]

BT, AR, IVE 5. P A R TR 4t DXl <
BRI ] AR ST 4,2002,29(3) <11 - 16.
Wei Zhiping, Mao Chaolin,Sun Yan,et al. Oil and gas accumu-
lation process in Daqingzi region of southern Songliao basin
[J]. Petroleum Exploration and Development,2002,29 (3) .
11 -16.

AR AR O, AR ML R S T R 2 AL
HBFFELT]. AR S IT % , 2004,31(6) :17 - 19.

Zhao Zhanyin, Li Hongge , Wang Xingguang, et al. Pool forma-
tion mechanism of medium shallow layer in south Songliao Ba-
sin[ J]. Petroleum Exploration and Development,2004,31(6) .
17 -19.

JEPRDS, W, A R SF. AR AL A R A T AR
Brf s BARAEL )], KR B S T %, 2007,26(6)
40 - 46.

Tang Zhenxing, Miao Hong bo, Li Aiming, et al. Hydrocarbon
migration characteristics of Nenjiang Formation — Member 4 of
Quantou Formationin southern Songliao basin [ J ]. Petroleum
Geology & Oilfield Development in Daqing,2007,26(6) :40 —46.
XA, PNIT A WD ARSI A S o R 2 Il AR
B LR [T ] B BT ,2003,17 (1) 87 -91.

Liu Baozhu,Sun Wanjun, Cheng Shaojun, et al. The history of
petroleum accumulation in the south of the songliao basin[ J].
Geoscience ,2003,17(1) :87 -91.

LW A e B AU L R S A R S WL
[J]. AR ( A ARBRAR) ,2003,27 (1) <4 - 7.
Huang Zhilong, Gao Gang. Study on hydrocarbon accumulation
in Haituozi Region in Southern Songliao Basin[ J]. Journal of
the University of Petroleum, China,2003,27(1) .4 -7.

WG, FALL F 3t R w0 il LRI AT 58— LA 0 Jek s [X g £91)
[J]. th 5457 ,2008,27 (1) :53 - 58.

Yang Guang. Research on oil-gas reservoir formation period in
southern Songliao Basin; taking Heidimiao area as an example
[J]. Global Geology,2003,27(1) :4 -17.

XIF R, BER 75 AN L 4 b g TR 3t 2R 4 PR L) B A
D137, AT S I 4 ,1999,26(5) :83 - 85.

Liu Ziliang, Liang chunxiu. Study on the genetic and its distri-
bution direction of structural fracture in southern Songliao basin
[J]. Petroleum Exploration and Development, 1999,26 (5) .
83 -85.

SRAT, T ARV IR, 5. TR 3 4 b 2B R AE— LA
TR =HE M B[ )] A5 R AR A 5, 2002,
23(4):361 -363,376.

Zhang Li, Yue Leping, Yang Yajuan,et al. Fracture features of
reversed basin ; taking Sanzhao Area of Songliao Basin for exam-
ple[J]. Oil & Gas Geology,2002,23(4) :361 —363,376.
RIS 20 PR, 25 AR Z AL 1 B2 oK S R I
B = AR YT ). HUBRY2F,2000,44 (1) 263 =73,
Chen Junliang, Li Zhongquan, Ying Danlin, et al. 3D tectono-
physical modelling of the inversion structures in the Latest Cre-

taceous in the Northern Songliao Basin [ J]. Geological Sci-



5 6 1 X SE A T AR TR CO,

A uE 881

[33]

[34]

[35]

[38]

ences,2009,44 (1) .63 -73.

KRR SR AR. FA L A R B Y i P A R 28 kB R IE K
Pl R [T]. H2F 4% ,2009,16(4) 166 - 172.

Zhang Zhen, Bao Zhidong. Development characteristics and
controlling factors of reservoir fractures in Chaoyanggou Oil-
field, Songliao Basin [ J]. Earth Science Frontiers, 2009, 16
(4):166 —172.

EGHE B, BRAR SC, A o [E 2R A Ml DO A AU SR B0
Xof XA CO, B JCRE ] F) 1 249 [ 7). R AR 3 5 i 27,
2004,28(3) ;338 —344.

Wing Xinmou, Xia Bin,Chen Genwen, et al. Constraints on for-
mation time of CO, from Cenozoic magmatism in Eastern China
[J]. Geotectonica Et Metallogenia,2004 ,28 (3) ;338 —344.

T JRUSH e VI 0 i AR S ) A R TH o 9l SR AR Y 5
[J]. e B () ,1994,8(3) 1155 - 162

Xiang Fengdian. The carbon dioxide gas reservoir of oil of the
Pearl river Estuary Basin (east) and the effect to gas accumu-
lation[ J]. China Offshore Oil and Gas ( geology) ,1994,8(3) .
155 -162.

AR, RIGE, b 4 IR BT CO, S R RRFE
T AL [ 1], RARSHERFL2,2008,19(6) :826 - 834.
Wang Jie, Liu Wenhui, Qin Jianzhong, et al. Reservoir forming
mechanism and origin characteristics in Huanggiao carbon diox-
ide gas field, North Jiangsu Basin[ J]. Natural Gas Geoscience,
2008,19(6) :826 —834.

XIS, m R, WA R 5 IRUR G R M TEHL CO,
SUHEIE A SRR LR FRAELT ], 5 A F40, 2006,
22 (8):1861 —1868.

Liu Li,Gao Yugiao, Qu Xiyu, et al. Petrology and carbon-oxy-
gen isotope of inorganic CO, gas reservoir in Wuerxun depres-
sion, Hailaer basin[ J]. Acta Petrologica Sinica,2006,22 (8) .
1861 - 1868.

AT, X ARG B VEEAL A R R AR 4 2 M CO, WA Flis
RAAR AT SN[ )], KR THERR2#,2004,15 (1)
12 -19.

He Jiaxiong, Liu Quanwen. The analysis and discussion of the
characters on generative cause, migration and distribution of

CO, in YingQiong Basins, North of the South China Sea[ J].

L PO PR PR AL PR e

(LBEF 872 W)

[19]

Wang Hanyun, Yang Tianyu. Gas oil pyrolysis simulation exper-
iment[ J]. Natural Gas Industry,1982,(3) .28 -33.

FA L R PR A AR TRAN DG 2R )2 BT 1k
T MR 2R B R P /R B[ 7). DA% 41, 2008,
26(2) :340 -345.

Wang Tongshan, Geng Ansong,Sun Yongge, et al. Geochemical
characteristics of solid bitumen in reservoir and their implica-
tion for the origin of natural gas of Feixianguan Formation in

Northeastern Sichuan Basin[ J]. Acta Sedimentologica Sinica,

[39]

[40]

[41]

[42]

[43]

[44]

[20]

Natural Gas Geoscience,2004,15(1) ;12 —19.

FRIE TG, SR AR, 2. R LR S A CO, BRI
KGR TR A A B L[] A2 41, 2004,25(5) -
48 -53.

Wang Zhenfeng, He Jiaxiong, Zhang Shulin, et al. Genesis of
carbon dioxide and geological significance for carbon dioxide
infilling and oil displacement in the northern marginal basin of
South China Sea[ J]. Acta Petrolei Sinica,2004,25(5) :48 —53.
. MG AR S AR AR C R [T ] A
SEHG LT, 1985,7(3) 1227 - 231.

Gao Xixing. The distributional relationship between CO, gas
and oil-gas pools in Huanghua Depression[ J]. Petroleum Geol-
ogy and Experiment,1985,7(3) ;227 - 231.

FhRE , A B B3 I DAL CO, St 25 A [ 1]
FARR Tl ,2007,27(10) :6 - 8.

Du Lingtong, Wang Li. Conditions of abiogenetic CO, gas reser-
voiring in Jiyang Depression[ J]. Natural Gas Industry, 2007,
27(10) :6 -8.

JREL. T4 ¥ X B CO, M RMAFIESHT[T]. W5Ed A
LT ,2005, (5) ;135 - 136.

Yin Hong. The analysis of Huanggiao CO, reservoir in Lower
Yangze Area [ J]. Inner Mongolian Petrochemical Industry,
2005,(5) ;135 -136.

e A3, XS, WhE, 45 FA R JCAHIL I IR R AR S s - 1A
FYUNLT]. R B 5T & ,2008,27(3) :18 - 21.
Yang Huidong, Liu Li, Yao Ping, et al. Conducting system iden-
tification for inorganic gas reservoir formation in southern
Songliao Basin[ J]. Petroleum Geology & Oilfield Development
in Daqing,2008,27(3) :18 -21.

JAZET5 TR0, FLLHE AT R K IR I JE ML 5 A Bl
AL RO A B 2 Y S o A B [T ] A i S 0 4 DR
2009,31(4) ;324 -328.

Zhou Liqing, Lei Yixin, Wang Hongyan. Play types and distri-
bution features of coexistence of organic and abiogenic hydro-
carbon in the Changling fualted depression of Songliao Basin

[J]. Petroleum Geology & Experiment ,2009,31(4) ;324 —328.

(¥ £ )

2008,26(2) :340 -345.

ok R SRR, SRR, )1 F Sl R A S < FE
5 e OB B[], B 2007 52 (I L) .
149 - 155.

Ma Yongsheng, Cai Xunyu, Guo Tonglou. Puguang large gas
field in Sichuan Basin and rich integrated oil and gas charging
possession of the controlling factors[ J ]. Chinese Science Bulle-

tin,2007,52(S1) 149 —155.

(%% & =)



