%24 K% % 3 M X R A WA F Vol. 24 No. 3
2013 % 6 A NATURAL GAS GEOSCIENCE Jun. 2013

MIEMERMRAREZE—_ERZNELERAR

ZFram,EBEELL.E ORLERXLHERE O FL KBS
L. FPEEHRFRFTHATRESEMNBAREEEE T, K 102249;
2. P E G EAREE NG, F Ak R 1380005
3.PE B W EHmE AN RKA) . EH AR 138000)

WEAITZRERBXERAABRSER) - REHBEELREZ —R2ATNFRESGZE
BENERNREZ—FFZABSHRIER, @i Suggate FEBA R AT RA R RK FHIEHE
ABRFZ—ZFFZTOTRIEI R R T REA L, BERAREC TR T LA — BT 4
BRFERAREHAEZHMAE, FRRAERE LR EZ =& Z 2R E )G HRILEA L
ZARAERBRAZREAAFER,

KPR GREZ B Z; FHEB AR HE AR EREFRAKX

mE4S %S . TEI22. 1 SCERARAEAD - A N EHS.1672-1926(2013)03-0548-07

5| A#& 3 : Lu Xiaoyu, Huang Zhilong, Wang Bin, et al. Research of Carboniferous-Permian ther-
mal history in Zhaoyuan area of Songliao Basin[ J]. Natural Gas Geoscience,2013,24(3) ;548-554,
LI ey » B 50 » 0k, A P I 4l S8 R M DX A ok R — T8 ARG L SE L) ] RAR b BB

2013,24(3) :548-554. ]

0 5%

FATL 25 3t © Bk A B S5 LS B BE . v 2 Il )
Tt E gy RV Tl W S IS I TR R -5 230
Bz — o UTAR R A B R S R AR SN L
1L F5 MR = R AR AT AT B R 14 IR A 30 4l TR
ML BT — B A B ST AR . AN AT A N A R
BRI AL TR AL B B TR B AR
FAT C S B BOR 0 Fr R BN L 2 Bl A= 5
BT B K ARG AL AR S | 3% 22 I i s Bl el i R
W 20 0 A R L 22 3 LR, F 5 R 8 R R

FAIL B3 A0 ¢ Z8— — 28 A 2 00 A 78 P 0 I I
AR FR 0T e DX, 6 I b DX B2 T 40 b R 8 BT B X
PR XA R R R REOR AR E G
JRAR BSE 3 (Ro) A f AR L T A 0052 56 1)
Fe B R s T TR X A R R B
F i Ml e sk ik JE R HEAT B T D KR TR I

i B H.2012-11-22; & B H #§:2013-03-04.

RS,
1 3 FT Ao

BV M XA T b 30 A AR S (IR 1)
T 7 A DXV T2 3 B 5T v e T 9 DX AR R DT X
2 A — G Hg A B0, B AL S 4 b XORN 9 FH I By
Hu 2 A A T

N B SRR T P ST S e <. £ 7 N
WA Nk E. Bl 1% X W I H 554w
A BRI OSRNRIIMAELR LB
102 FEAEATE 6 H45 12 ORI, Hd, i 1 4G
T RV )R R R 1289, 5m, HAEMIEZH
ULE] 8 2 54m R &8 WoR , BUR HIZ X A )R —
T R REAE AR R A SO

2 Mg E o
HEUR b X AR R R R R R AT 5k

EE& TR 4 A 0 IR 50 2k XA 5070 B K & 500 (G5 : 20096 YXQ12-02) % Bf.
B T8 v 3Z 0T (1985-) , Zr, 1L PG B SR A, 1 - 0F 9 A 32 T80 B 9 70 ot 3 A 27 0 3o A< R TR i L R 15 4 A 0 AR A 5.

E-mail ; luxiaoyu33@163. com.



No. 3 FEBRE AT AW E R

REeR&Z & ZPELLHR 549

NEE [i] . Bl 42 NNE [i] FE Ay 0 fh T ) 918 52 AR
(A TR SR /3 AP/ STt - S8 ) =07
e V6B S AR TR e 22 D5 1 DX R e T R o, )
ZK=F R L TR G, HRARRE
FZ Lz 2N EIRPEMAER,

o IX EARP S AT KA A s HERN L

=
H

HES N HES. FHESA R b5 o o v 5
HVEWAH B A MR A b S R AR
Tl F2H R SR AH IO ZE U s B R K 2 . B
VLA IURRR 391 R0 B 7K 21 0 AR OR 9) 84 49 3 o 3l 3 A
B M) 2 ) DO B RN R R AR AR OR DT
AVEYE R 2 N

100 200 300 km

piibta

g/vé\/’ \m}

(.

X

5
i~
X
X/

oxus | e [mkmwssons [ Jiwow o |awan [T ook [~ ]an

&1

BEM X AR A BRI EA IS B
e TE S WK R 5R T h AZ )l L 7R U
ZHIAE R R R R MR AR BB R R B
B FEy EEmZEMiRS . N =34,
—HIGEP M, AL —BLEWELTTHE.
fa Ak R TR Y B, R S A g oy
W 74 A 3 B B A AT A M AR R B 4R T koA T
ST R (LR 77TMa) » B4R T oA e 3 T
LRBTIET S 20 DK L M R R T R AR R DR

HREAME

O W70 2 T T 408 2 L o I B
L AT LM
3 m MR G R RSN
2 1A 2 1 3 DA 0 Ak L 7
T4 A i 0 R R ] — f 5 K
i [ 2 T 42206 R T D R R
Rt Ro (T35 2. 1% ~7. 6% , 3% i fF A3 B34
BB B e R B — R T AE T



550 £ K A W o # ¥ Vol. 24

T8 b JZ P AL R B A TR A S LR L S RO M 2 KRN

Wi I 78 w2 DU AR BE A B L S o L Y R, G—_ 4 2
K

FZEH BRI, B E HLA M R AR A B, B U5 M
X 7 7 A A A R B A T, R B
AJREET) . R LR Ro fH 2 DLW S L HE
I AE 28 20 R 1 A AR Ak B s {15 1 04 P i AL
JE L B 0 b A AR )2 A DT R R R 38 in,
ZIIE) Ro 2 HE W4/ NEEMY., ARRZ &
A5 LEMWERERNES M, AR 2 0T LLE B R
Hu XRBE 2 3 500m kb RBE AT b T Ro HiESE
AR Ak L ) AN B 2 B Ro B2 i TR H By
K& A AR A R WA RE ST b oy i v L%
S AR Ak, FLFE 0 0 1 1l e 09 3k 3

R/%

—
i
w
'S
wn
(=)
-
o

500

1 000

1 500

2 000

2 500

G /m

3 000

3500

4000

4500

5000
AWER O /R — AR

FRHRERERHEEREXR

T TC ik 1 #GER A Can kol iE 3D A TE 1 R 4R
T B8 TR S 5 2R (Ro) W AE B SR Bk 11 3 JZ 34 3]
BB e i R R — )2 A0 Ro (B A 1k
) i A B A T I I S8 R bR B AR 2 )2 i b )2 AT &2
T B B R MR R R pe e 1 L AR (HOR
2 7RH1

A= o —H
(D) . H, Ml Hy, 435 8 R — 2 AR . H
H, > H, 3Ry, M Ry 535 % H, 1 H, FE 5
IV P45 Jo AR 2 B SR AL

HWBBE G5 R E FAARFRERK D

B 2

ey

(2 e —H R 0 5 A T3 K 58 MR RS
B G5 RMMFEMEg (mW/ m?) BEMERER,

P Sk 11 4R & , Suggate F5X T &t FIR £
DU Ro (H 5 R B ¢ & 5 82 0 — B 19 Wl s
TA Ry 5 B A4 i S 238 5 R B Y G R N i BUBRE R Ak A
AR L TS R T X B A R . Suggate i A%
HE Y VR R B BT AR S S R b IR B R 2 ) O &R
MIbRHEIRI IR . ARG Suggate HrifE 1 R 5E ZE 5 b X
)2 B IR RRE R 60°C/km (E 3), HTFHL
Z M Mg AR (AR R AT S B R R E R
67mW/m* M HE A e R AR R
TH AT IR 2 i K R A6 FE 60 C /km,

R./%

0 1 2 3 4 5 6 7 8
0 T T T T T T T
o\
/RSN
1-ER
A
2+ o0
3| P O
PR A9 100°C/km
A O 90C/km
g 4 & O Lol O 80C/km
= S R0 & 70TKm
KK %
o 60C/km
6 50C/km
7
sl 40°C/km
A
? 15C/km  20C/km 25C/km 30C/km  35C/km
APER O &R

B3 R, SR GHEBEHERELXREL

TERfE T ARE — &L ETER A E AT
F R M IR R O AT A P AR £ AR T 5 e O
Mo IX A Bl — B AL R W IR AR Al . I A
PRBIE T FIRE 2 A 3t BR R} 2 F 5 v a5 18 B8R 14 4005
ZE L A I A BT R I & T i A 2
I S o v BT A B T RE R AR DR IR R Y 2
(1% %7 — ik B2 -5 el 38 B 32 R L G R 38 A B e ) X IO 5%
F o FBR R AR, 2 AT 5 e 22 R et A [ O A
R 252



No. 3

FRGE NI AR ERRELEZ 2 2R BELEHR 551

AP REEEG 2. A 2R . &
AN — L JEE B4 0 7 4t 5 AR P e AR R R — 20
TR TE B R AR IR M X AT R R —
TR PR AR ZE R B LUR JLA SR . A
FLIER OB AL O A A A PLRR 2R A
BEWUALF7 RR 2 R 2 (B O N B R E

RO A — IR EERT DAUE W EEA T T 2 s (4,
£ D, GG IX A 8 8 Ak 2 F2 A  AE AR AR
BEREAL IZ X AR R B RRIEATER S
AR T8 32 ol 2 WA AE A R R 1 R A A
ORISR f 1 78 b 2 DT RS B R B8 K, A ok R —
TE RV A VIR R A R AR R AR

E4 EFMRARE—_ERZREERMEIHE
() FFG 1 H,3 106m, B 5T A & 08 A0 38 1k, 38 W 30088 20D . 500 £, 10X 8pum; (b)Y FF I 1 9.3 106m., b v 47 3 i
K3 (YR A SR T A AL AR L B KR S SR BB L B K L 500 A% 5 (o) IOIR 11,4 030~4 033m, B0 T U8 5 A 9
BLH/NT 0. 5pem 1 & RIS LR, 3R AT . SR OE . 200 £% 5 (d) PUTE 1,4 030~4 033m, By b JTTI& 4 A1 H 9 AR R A=
AP AR A A B AR L R K S, R BT L SO L 500 £ 5 (o) B 403 1.3 247, Sm, JiAE B — RO B AL SR WL RUBE
Hf o, 500 %55 (D B 403 .3 247. 5m, K W5 21605 6 09 W5 7 03 A A B2 14, 381 W 0 B% L i ok L 500 £

®1 EFMREERFEH—BEDSHHE

i = WE/m B/ C

F5I 1 C—P 3106 156.160.165,168.170.175.178.234.238.241.256.258.265.268
R 3 C—P 2 902 92,97.,126,185,189,193,197

B3 Cc—P 2 894~2 899 98,107.113,115,119,125.,128.,180,187,194,198

P 1 C=m 4 030~4 033 107.114,134,138,130,131,137,197.,199,204,206.210

Pu R 1 C=m 3 846~3 847 99.102,115,121.219

M) P A A T e L A B B A — it R L
AR B MR R AR kSR i T
i 2 T B BOME SR A TR MR T A s 2 U A
B X SRR E S 20 C o AR SRR A
B F— B AR TH R b iy LR B R I v i B A
JEL A= S A 2 — i B, 2 T L S T A
B R Kt iR A6 EE 60 C /km M ET IR T S5 A A K

B TR AN B T M RO B AT T AR A
FL LRI BT A HL R A R . TR L L A i =
20°C CHI T 2% 30 3 ) it J3E A o ik — IR 2 B O oy i 3%
THT o AN THI 2 vy 2 AT A B B Sy ) R it J
JE o T AT R R TR R R R
1318~2 591m, 5 &b = K4 T . 3¢ ok J5 B2 )7
R R TAT SR . e rp Yt XY 3 Ay v o vty [



552 X KR A

B2

x #H F Vol. 24

AR DX SRt JBE JEE 5 AR R S T I X ) et 58 A X
BN IR R R I R TS A RE— 5
R TG, e — Rk 1T Bl AR R s e IR
HURCAF R R AR R R

4 AR ) BRI E AT

b AR R RIS RE AR A BRI F I
TR HG B 25 7 ) S g s RN AR AL L W 2 AE LR
)RV E R BRI AE RS . i T ERIELL E A3 AT 45
TR AR SORT U M X R bty AR AR R A R AT 4 AR
READL S 56, I XA 2 007 DU R 1 I k47 4 L s
PR . RAEHEVE I X bty AR TR R O R S b AT
A SR T LSEG . RE A PR UR E T AA R S R
Ro {4394 4.5% 3. 9% F1 3. 2%,

SIS S Ry B A A B R R R SE G  50MPa
fEHE, WER L 20 C/h FHR H# T %2 600 C, L5
S5 R BE IR RS Ro HoN 4. 500 Y R
FE GRVE R 4 643m) RA BRI 5 BE A 2
SEER 3.9 0 1 BB R A BE A TR 3 820m) Fie ¢

FRIEZAUA 0. 05m®/troe s 56 AR AT Ro {H R
3. 200 My AU A FE Y IR 3 590m) g & 7= IR R
H3.35m° [ty s AE RSP DL S A 2 R 1 T e i
LR R T TR SR A T R A O AR R S R
B HEVEAN S5 AL I Sy B YR M X o AR AR A b X
AR IR A A v AR SO B B AE Ry AR e
71, 9F BA AR e BTk

AR R R B A R R AEAR T 400
WA RA R HE AR

i 32k BasinMod 7 b A5 4DLER £ X6 DU I 1 - 2 5
SRR SR B R 1 I L A SR A
e RIBIR L Ry 4 000m, 3K B & — 2 ol 24 Ak B Be
oA AR R AR KA R T R, s bk R R 2 0k
2 500m, PRE AL 32 B ] L L TT O P R B
RIEFHIE 5 000m 72 Ay, @i s F— L AL (& 5).
i B 2 5t DX T 0 R 3 G, R L Y A P
JE AT BB L BLTE &7 » O E L AR AR J U5 AT 4 2
fRAERE . 2 WA I 43 SRT 7 W . 25 thE SR 300 R e 1
AR

Dev I I Perm I T

K Pal

IN[Q

TEI%/km
o
T

. K sh

4 —
5k
300C
6 | 1 | L |
400 300 200 100 0 =0
HeflE)/Ma

[ Jtemmiee, R=05%-07% [ | nctwnee, R=0.7%-10% [#asee roro%13% [ |amme

ZERMX MR 1 HIERE

& s

(DERREFAREL =& F R MHLIRE
HETNLEAZ R B, B Ry A2 b TR
BRkmAE AT KRARESE L T HHEZEM
Y T A, B B0 0 b e L B,

R,=1.3%~2.6%

Q) HAREL KRR F AL A — BT iz
RepZ2——242E22nT2HMAE, REGCE
KREGREZ  —EABAIRIAHRN, 92
RAREARAARE T LB ERRRE R
XK BRFZZEEFBRREBRENAR A RAR
WAL WK E G EAR,



No. 3 ok s

EWFERBE G R Z

— R A ENLAR 553

D REL T L F 3500m, Fik 6, AR5 H
AR LR BRI RN R L— & 2 B ik
BEH2500m A&, EEEARBREEHEER,

O RAME I A A E R R L AR ZER
BHREZRAEBRTRE,

DERMREFARBREAFPARLAK
BT F . G B e 4 B i R, R KRR &
5000m, SRR G F AT A0 5 LA —
ARrE&H, AR, ZRIR A G R AR
A A A A K

—— & Z_%

£ % S HK (References) :

[1] Wang Zhihong, Luo Xia, Li Jingkun, et al. Effective source
rock forecasting in deep layers of northern Songliao Basin[J].
Natural Gas Geoscience, 2008, 19 (2) ; 204-209. [ E 5%, %
B AR FOHR A AL A L AR IR 2 A BOR TR A o A LT .
TR HBR B2, 2008,19(2) : 204-209. ]

[2] Zou Yanrong,Wei Zhifu, Cai Yulan,et al. Abiogenic gas and
the deep gas in the Songliao Basin: An overviewand considera-
tion[J]. Natural Gas Geoscience,2009,20(5) : 657-663. [ 4F

Mt HEE L F FEYRETERL R RZE T 28
'ﬁﬂﬂ%[ﬂ TR HERFE 2 ,2009.20 (5):657-663. ]

[3] Zhang Xingzhou,Zhou Jianbo,Chi Xiaoguo.et al. Late Paleo-
zoic tectonic-sedimentation and petroleum resources in north-
eastern Chinal J]. Journal of Jilin University: Earth Science E-
dition, 2008,38(5) : 719-725. [k 24 ¥l , Al gt ik . IR L 45 AR
A Hl X Wy AR A 1 — DT RURRAE S I AR LT . 3 AR 2
I M ER B 2% MR, 2008, 38(5) : 719-725. ]

[4] Yu Hezhong,Cai Xiyuan, Han Shouhua, et al. Distribution of the
Carboniferous-Permian and its tectonic characteristics in Songliao
Basin[J . Geotectonica et Merallogenia,2003,27(3) :277-281. [ 4%
Frh B IR whar AR S ML B A R — B RS S
FHELT ] KAl 3 5 WA 2%, 2003,27(3) . 277-281. ]

[5] Yun Jinbiao, Yin Jinyin, Jin Zhijun. Deep geological feature
and dynamic evolution of the Songliao Basin[J]. Seismology
and Geology, 2003.25(4):598-603. [z 4 % . R, &£ 2
4] AL A 3 TR 3t SRR AE R 2 i 3y A LT . bR
J% .2003.25(4) :598-603. ]

[6] Zhang Erhua,Jiang Chuanjin,Zhang Yuangao.et al. Study on
the formation and evolution of deep structure of Xujiaweizi
fault depression[ J]. Acta Petrologica Sinica,2010,26(1) ;149-
157 [5k/R M6, 245 4 kot i . 55, TR 5 [ F I b IR 2 45 1 O
BT AR R LT ). 5 A %41 2010, 26 (1) : 149-157. ]

[7] Ren Zhanli, Xiao Deming, Chi Yuanlin, ez a/. Restoration of
thermal history of the Permo-Carboniferous basement in the
Songliao Basin[]]. Oil & Gas Geology,2011.32(3) :430-439.
CAR R 0 B85 IR T bR, 55 MM IL A R AR R — B &
POEAL L T]. A5 RARS M, 2011,32(3) :430-439. ]

[8] Li Jingkun,Song Lanbin, Liu Wei. Paleo-vitrinite reflectance

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

recovery in Permo-Carboniferous Formation in north Songliao
Basin [ ] ]. Petroleum Geology & Oilfield Development in
Daqing,2007,26(3) :32-38. [ 5 it , R 22 %k, X 4. #4 3L 4 M
e R T A B R AR LT 1. R DA i
5% ,2007,26(3) :32-38. ]

Ren Zhanli. Cui Junping. Shi Zheng. et al. The late Paleozoic
tectonic evolution and later transformation in northeast China
[17. Oil & Gas Geology.2010.31(6) :734-742. [ {E &l . 42 42
o s S o E R b DX A AR i A KSR I
0. Al 5 RS MR . 2010,31(6) :734-742. ]

Li Zitong, Zhao Chunjing. Indosinian movement in northeast-
ern China[ J]. Chinese Journal of Geology,1985,19(3):211-
213 [T BRI AL X B En S2i8 S [T . sk A %
1985,19(3) :211-213. ]

Wang Yu. Orggenic Processes of the Inner Mongolia-Yanshan
Area in Eastern China During the End of Late Paleozoic-Mes-
ozoic[ D]. Beijing: Chinese Academy of Geological Sciences,
1994 [FEH. o B AR 50 9 52— 0 b X e oty A AR I 30— 2R
AC A3 IR A2 (D], Jbat i [ b B R 2 B, 1994, ]

Xiang Caifu, Feng Zhigiang,Pang Xiongqi, et al. Late thermal
history tectonic chronology of Songliao Basin: Evidence from
apatite fission track[J7]. Science in China: Series D, 2007, 37
(8):1024-103 1. [1 A4 . 5 2k 58 JE M 43 - 45 A 3L 43 3t e 241
AT s R H 3 L W KA BB AR (AR IESR LT ], th E
Rl . D #,2007,37(8) :1024-1031. ]

Ren Zhanli, Xiao Deming, Ren Chiyuan. Restoration of gas
generation of Permo-Carboniferous source rocks in the base-
ment of the Songliao Basin[J]. Progress in Natural Science,
2006,16(8) :974-979. [ S F . 7 T 48 . AL IR JT. A& 1L 73
EARE & F R A EMUTR ] A AR R
2006,16(8):974-979. ]

Suggate R P, Wang Lan. Relationship between depth, vitrinite
reflectance and geothermal gradient[]]. Offshore Oil,1998,21
(1):25-32. [ Suggate R P, T j. HURTIR BE |52 1A% S 255 5 il s
R R RS R LT, A .1998,21<1>:25—32.]

Bi Xianmei, Suo Shutian. A review of very lou-grade meta-
morphism[]]. Earth Science Frontiers.1998.5(4):302-306.
[He5eHE . R4 10 B AR 78 A A BT 2 BUOR LT . 2 AT 2%
1998,5(4):302-306.

Yan Shouxun, Tian Qingjiu, Wu Junzhao. Very low-grade
metamorphism and its research methods [ J]. Geoscience,
2002, 16C1) - 37-44. [HESF Ry » IR A+ 5% 06 IR A AR 20 728 o
FARHCRF 5 0], SR B, 2002, 16 (1) :37-44. ]

Zhang Jijun, Bi Xianmei. Diagenesis and very loe-grade meta-
morphism and significance of oil-gas exploration[ ] ]. Earth
Science Frontiers, 1999, 6(2):251-258. [k 4k %4, K& S #g. 1R
AR R AR B ik AU PR SO M~ T 2. 1999 6
(2):251-258. ]

Ren Zhanli, Xiao Deming, Chi Yuanlin. Restoration of the
palacogeotherm in Songliao Basin[ ]J]. Petroleum Geology &
Oilfield Development in Daqing,2001,20(1) :13-15. [{F %5 F],



554 £ K A W o # ¥ Vol. 24

GRS IR ST AR S IL A v b R S LT . R B A i b BT 5 T AR o R AR B AT A AR AR R A N B T A 1]
%,2001,20(1) :13-15. ] BLT]. RS BRAL2,2005,16(1) : 16-20. ]
[19] Li Zhian. Evolutionary features of mantle heat flux in Songli- [23] Wang Minfang,Jiao Yangquan, Huang Chuanyan. Basic sutdy
ao Basin[]]. Geotectonica et Metallogenia, 1995,19(2) ;104- on denuded strata recovery methods[]]. Journal of Chengde
112, [Z4=35%2. FAIL 23 b b 62 I (9 AL AR AE LT ). Kt i i 5 Petroleum College,2005,7 (4): 7-11. [ E 87, L FF L, ¥ 1%
A2 ,1995,19(2)  104-112. ] R HJZ R AR S T PR BOR LT ], R P8 A iih o 45 & B 2R K2
[20] Sun He,Xiao Yilin. Fluid inclusions:latest development , geological 1 ,2005,7(4) :7-11. ]
applications and prospect[ J]. Advances in Earth Science, 2009, 24 [24] Zhuo Qingong.Song Yan, Ni Pei,et al. Experiences on appli-
(10) :1105-112. [FhBL . 14 25 AR, A A0 32 PR IF 5%« a0 S | b 5 7 cation of fluid Inclusion in research of reservoir[ J]. Natural
F R BT HbBRAL = . 2009, 24(10) : 1105-1121. ] Gas Geoscience,2011,22(1): 122-127. [ 5L T, R4 AR5
[21] LiFeng,Zhang Li,Li Shujing.et al. Application of fluid Inclu- S S TR B FE v A 2 AR N L R [T ] RAR A H
sions to research on natural gas accumulation in the Upper BREL%,2011,22(1) :122-127. ]
Triassic of the southern part of west Sichuan[]]. Natural Gas [25] Zhao Linbin, Huang Zhilong, Gao gang,et al. A new method
Geoscience,2009,20(2) ;174-181. [ Z= g, sk, 25 M 5 L 45 Wi for estimating the removed thickness of sediment using hom-
A ARAE N VU0 I = B 40 KSR SR A 75 v i g FH LT . ogenization temperature of fluid inclusions[ J]. Journal of Xi-
KR HERFL¥,2009,20(2) :174-181. ] can Shiyou University: Natural Science Edition,2006,21(1):
[227] Liu Deliang, Tao Shizhen, Zhang Baomin. Application and 15-20. [ ST A , BE A5 I0 . & B 5. Pk A2 b )2 3 ol )R B g — A
questions about ascertaining oil-gas pools age with inclusion BT AR RV (T, VE A R R R B
[J]. Natural Gas Geoscience,2005,16(1) :16-20. [ X f& K , 4 W, 2006,21(1) :15-20. ]

Research of Carboniferous-Permian Thermal History in Zhaoyuan Area of Songliao Basin

LU Xiao-yu' , HUANG Zhi-long' , WANG Bin', TANG Zhen-xing’,
HE Jun-ling® ,CUI Yang®*, TONG Ling’
(1. State Key Laboratory of Petroleum Resource and Prospecting ,
China University of Petroleum ,Beijing 102249 ,China
2. PetroChina Jilin Oil field Company .Songyuan 138000, Chinas
3. Jilin Oil field Gas Production Factory .Songyuan 138000 China)

Abstract: The curve of vitrinite reflectance (R)-depth (H) is successive across the unconformity on top of
Carboniferous-Permian strata in Zhaoyuan area, which means the Carboniferous-Permian buried deep dur-
ing the later sedimentation. The maximal paleogeothermal gradient of the study area is the Carboniferous-
Permian paleogeothermal gradient analyzed by R. P. Suggate standard plate. Based on the occurring posi-
tions and homogenization temperatures of fluid inclusions, there are twice hydrocarbon charges. The results
show that the Carboniferous-Permian source rocks have a secondary hydrocarbon-generation after later
deep burial,and Zhaoyuan area is the favorable area for secondary gas-generation.

Key words: Carboniferous-Permian; Paleogeotherm; Vitrinite reflectance; Fluid inclusion;Zhaoyuan area



