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Hydrocarbon enrichment pattern and exploration potential of the Ordovician
in Shunnan area, Tarim Basin

Yun Lu,Cao Zicheng

( Northwest Oilfield Branch ,SINOPEC ,Urumgi , Xinjiang 830011, China)

Abstract ; Shunnan area lies in the north slope to the down-thrown blocks of Tazhong No. 1 fault in Katake Uplift,and is
adjacent to the hydrocarbon kitchen of Manjiaer Depression. The study area has regionally good cap rocks,and remains a
slope for a long geological period,thus it is the main area where hydrocarbons migrate to and accumulate in. Multi-group
NE-trending faults developed here were conducive to reservoir development and hydrocarbon accumulation , all such pro-
vide the favorable conditions for the formation of large oil and/or gas fields. Multi-period tectonic movements from the
Caledonian to Hercynian controlled development of the multilayer and multiphase carbonate reservoirs. With tectonic
movements and sea level fluctuations, the Ordovician carbonate rocks experienced multi-period exposure and led to the
formation of karst reservoirs. The reservoirs were reconstructed by meteoric water and deep thermal fluids through faults,
resulting in fractured-vuggy reservoirs. In brief, reservoirs determined the scale of hydrocarbon accumulation, and the
strike-slip faults restricted the hydrocarbon accumulation zones. Geochemical analysis shows that the natural gas is dry gas
with high maturity in Shunnan,and its accumulation period was the Himalayan. The natural gas in Shunnan area features
in highly variable In( C,/C, ) value but low variable In( C,/C;) value,a character obviously differing from that of cracked
gas. The inclusions in several wells are dominated by methane gas inclusions, but rare bituminous gas phase inclusions
and bitumen inclusions, indicating kerogen cracking origin. Analyses of drilling and test data reveal that the Ordovician
carbonate gas accumulation is likely to be a large fractured-vuggy gas reservoir cluster featuring in vertical superimposi-
tion, lateral connection,high gas column and strong control of reservoir heterogeneity.

Key words :fractured-vuggy reservoir, carbonate rock, hydrocarbon enrichment, Ordovician, Shunnan area, Tarim Basin
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Fig. 1  Llocation of Shunnan area,Tarim Basin
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Fig.2 Sedimentary evolution of Shunnan area, Tarim Basin

R T BN, RN LT G HiA% . B TR, i
AR T Htly it iz 2h 32 v pa ity BG e 1) 7 R G a3k
(RS kU I 0 B T D A R LT
sl (18 3) , RES BRI IRIE i B R AL A T v
[ S8 TR, R I5 sk — 35 FhALsE - Wi /K34
B JRtE i, 35 b v A e AR R I, PR R B IDHE
SRR ; [F) P, AR R O Bl R < 2 1) AL R 88, 32 P T
AP MIPAST7 16 57 T3 e BF A TS, JE 2R ) B 2R
AR EAER BRI R A 7, 5 h X U1 F R 2 A
Btk

r B A D S R — ORI ST 4 ) R I
1, B e ARk B A 5 M ORI A B AT B 2 A
YRR o 3K — Y, BRI i Ak TP b T+ B, B IR
oA R AR R R TR AL AT 2 35 AR, 5 SR 25
THIR 3B WAL A DROKBRIR £ e, S AR AR L iy
KA R TRV A ML (58 ) ks — AR B8 KA R
&, WEGOKERFFIEAEY o hBEE TR, 32
BRI 1wt s e TR ki i BT R R S
TN, 5 B e R XS ok M J2 0 B DX I A E AN
G, B A T I AR X, R 23 X 5 i i [R]
JEL R AR 5, S XA T AN R S B I o T
SIS TR, M BT R EEROR, R ] kAR
FRE/SPATANEE G LI o A E 200 5 g b X 5% 8 )
()AL, SR ek AR B2 538

N5 DL g 1, 5 v o X A2 SR MU ) T R < 1 52 )
B H IR Bk R Eh o B M e 78 S TR ARG A, BT
BRI 85 0 32, I BLZR A ) T 85 vp 15 W 2

BN, B ST 1 5 W Rl A, i 1) 32 20
MTERENE A EE(82), BELR, R
FIBRT A% i % ) 3t ol R SR R I3k, I i 3 X R
R ZUG T, T WO B T 0 R, MR 8 A7 5 SR
b AR LD TR M X — 2P 4R T, S R W K BR
K, EW W R R R T, 1 TR S R, 2 8m
W 2 v B 5 T R T, B R AR B R L B
LR v AL e A, 2 B W T BE LAY L W2
s IE AR R (1B 3) .

Jedd 2l — A ot AL R T R BIA A% SR, b
IR I 0 DB R T A 0, AR R YR TG 3l T R 1 sk A
AT WE, A T — R AL AL P ) e 51 ARSI IE
W), ol b 2 B W] A S R DR AR 3 R AE , 2 S
20 _LAOT B, ol T I IR SRGE 18] JR S T
25545 22 0 W7 S N it A, T T B P R ROE
ZEEA B 0 oy B A8 19 e 25 il o A6 J B I N
1, B MW B R AT R i I 3 = B T
T EAE 5K AR K AR B 1, M2 D s T T s, I BF AR
sk IEWT IR, A 18] 55 He B 30 W7 J2 0 Jms 3 L 5K B
UG IE T S R B 5 T A 9 R S 5 L DR 2R A o A
WIRAHE W B2 2 b, Wi E W N R E A —E R
FS 1) TR T3 AT 36 T 43 BV 5 BT S BV X I
L2 A 7 HAT P A W7 20T 5 3 o7 m] g
il 2 B (8 e R AL

T 7 rp AP L ERITE AR S AR U L
I 1) JE Wy 30 7 A A A T, 2B T i B S SR T
B A U SR T 5 P B A TR e A A T



5 6 1] R, A T BRSO R M DX e R S IR ) 791

1000 F

-1000 - T
-2000 |- P

-3.000 i
-4000 |
-5000 F Q' 0g-Our
-6000 | ‘(’)'m‘

~————
g =
B ————

Wi /m

-9000

-1 000
-2 000
-3 000
-4 000 |
=5000
=6 000
=7 000
-8000

Oy 09-Os97
Oy
op

W /m

A e. {75 R

M
X
aed T

-3 000
-4 000
-5000
-6 000 [
=7000

Op
<,

4/ m

d. BRI 5 A
04

-1000
-2000 o G

o

-3000 o= R ———
-4000 F , —_
-5000 E
-6000 £

{4/ m

c. AR 113

04
-1000 + ﬁ 047 0,g-0,q7
2000 — o "
3000 S

€,

{4/ m

b MERFE | %

04
-1000 L __T — o
—— i ()
-2000 F o A
3000 y # 5

o4 MEKEE A

-1000

Wi /m

WP/ m

I3 B HLRZ M BT R s XU AR 1 A4 s JE A st () i o7 5 LA 1)
Fig. 3 Tectonic evolution history of NE-trending faults in Shunnan area( see Fig. 1 for the section location)
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Fig. 5 Development model of the Ordovician reservoir in Shunnan area, Tarim Basin

BERE0.796 6 g/cm’  KEE 0.47 ~1.15 mPa - s, & i
0.20% ~0.38% , & itk 0. 14% , TC Wi 5 i FKe i, J&
R AR mE A S RS EE AT . Akt B Oy I, AR
JE it 78.38% M/ 5 MH 14. 5, AR + i B &
851 16. 22 % ;42 v 0 35 52 0 SR AR A AT, UG
nC,, , BRI o B e

JFiRE 1 £ Pr/Ph { 0. 59, C,,/C,y = IRt hi
0. 52, fm-ch i 5t/ Coy 72 ot F FEAIK Ly 0. 34, F HEJIH
LEF AR 0.4 LRI E Cyy > Cp <Cpu "V F
RUG3A , Cog 1 B A X 25 52 Ty 24. 3% A& R EEH
=I5B RN, ARG TR PR E LS, 2
BRI 7 28 41 87 C M KT — 30%o, J5 i R 1iF 5
B ARRL, WA R AR R - h N RS54
M - RIS

3.1.2 RAREHIFA IR R

IR b DX R SR LIRS 3, e & &2
82.9% ~95.8%,CO, %K 0.57% ~9.83%,N, %
HH0.07% ~5.78% , T Z %K 0.971 ~0.999%,
BARRI N CO, Farha N, FEk H,S Sk, T
P A T ARUROURFE

G e IX A H OR 8K A R e Al ) 7 3R (E 3 4K
IFRTE = 33. 6%0 ~ —38.3%0, Kt [l {31 2 3k 4y

ARTE —27.3%0 ~ —38. T%o, K Z AKX T JiF V& B £ it Al
JE 5 BB 5 R R R SR AW 43 AL - 28%0, @ T AH I
P RIRE SR PRI . 87 C,_ B/, BN T 10%o,
MR IRSONEE . HRE R SRR 8 C, MR, X
AR B R AR R R (R,) FARTE
1.77% ~3.62% (& 6) , 15 B KR S AL Fad sl 2By
B, X 5B HE AR TS1 HIEER R 7 H iy KKK
BB 0L, DA KRR R 2ok IR TR
A - RS - R AR IR

101

®SNI BSN4 ASN4 ©SN4 HSN5
sk ®SN5 AGLI AGC6 ®GC8
Ao
20+ =
A [ ]
x
S 25t =
300 .
35F R
0 ‘ . . .
-39 -38 -37 -36 35 -34 -33
0"Ci/ %0
6 Jiwg H X B R KAR SRR Z 5 R, &R

Fig. 6 Relationship between carbon isotope and R, in

the Ordovician gas in Shunnan area, Tarim Basin



R, A T BRSO R M DX e R S IR ) 795

55 6 11
6
5
4
3 [ ]
@]
o
B 3 -l'l
Ef m®
2 L
m B
[}
1 m
a =
0 ,
0 2 4 6 8 10
In(C,/C5)
2
i 1
0 u i R4
w5
- o JliE6
g 2
S °
R
6—0 _4
-6 | ]
b
-8
0 1 2 3 4
In(C,/C5)
6
O JIiFE1  eJiimg3 o R4
AJIERGS A NEGS01 @ JIifE7
o RG] mdsRe  « RS
24
© °®
A
P
° °®
5 C 2 ..
92 94 96 98 100
100(C,/C, 5)

P75 BUR S MRS b X R AR ALY ) |
WRIFNLER b) M5 TRABOER o)
Fig. 7 Relationship among gas composition, carbon isotope and

components and dry coefficient in Shunnan area, Tarim Basin

HE 7 53, i EE H X A9 R AR S In(C,/C,) fHAE
BRI In(C,/ Cy) HZEALA K, In(C,/C,) S 4 ~6,
In(C,/Cy) R 2 ~ 3, B I X531 7 it yeh 28 At i DA 1 3701
KW In(C,/C,) H(3°C, - 8°C,) M MAH X
KREZ, TR, 2B PR E,
D LS SAR AR R A A, BB AR AR
SRR S B

3.2 mMSHETE

G e s DX 9101 2 B AR T4 < 38 e B W e s X
FERFR - T RS - RIS . ik
JEH SRR HE R SR B R A — i B ST, i

B EEAMLE 120 ~ 130 C T 140 ~ 150 °C, 25 &3k s
IIIT A SO 3 0 A VR A RN SRR o [
TER I U SR T 2 e L DL 7 se 0, 3R
78 P 300 K TR B8 ke H I e 2 A A s 1
LT RE IR o RV, BN R )
FEIERAR — T B Gk A A i AR R BL,
A OB AR S T TR AN R R R s R 2
i T e O PR T e s DRI S e X, JE B i A1
W IEAF AR . = EHHIHESD , W I /R S B e DA 4l
BEALE T B, AR e AR SR A 1 T 3 X K A
RIUER FERTE A% X L0 TR

3.3 HSREER

W BLIX 2 19 15 2 LB 3K 5 7 0. M
A 43 67 0P A 8B R T R T B
RN SO IR R IR T B
IR R4 FUAT 5 P 38 5 0 4
TR

3.4 MSAREFEEER
341 ERZ-RMAKRIZRZE AT RKARIE
Ak Ak mh

I 41X b 2 A R T 0 2K 340 I e (X
FFER R - T RS - RHEAHRE A, i
T2 AN T YR ST , KV A e T 0 R 39 B X ) 92 4%
i AL T BEAR 1 IF AR 2 IF OKEE 1 SRS
FOAR ER S WL E R RS . ERAA TN LA
BN IR e (€ixs) (R A S TR X £ R
el ) PERINAL (€ixd) P ESEE RN (€m) |
FBGIRY iR (€ate) ZEIRIRE . PHR AT EHE
£k 80 m A AT A WL & (TOC) Feimy 3.52% 5 54y
IRIIZHIR TR E Jy 50 m 247, TOC fi%&5 3. 9%, B+
W20 Je 2 L JE R 50 m Z2 Ay, TOC f515 2. 77 %

PR R G AL 5T T IR P TR R R - v
NG SRR RS S A 42 o N ALY Y U E R
TR VG B B IR R A A HERE I SR AL DL
FERATRIR . B SR K R A R
BA B, I H AR AR L AR SR i A B AT S
PE

TR IR YR A e P SR T, A T P s, PR
A Bk Y B, LA o I ST 3 W R R
P = WG — IR A R — R R IR, TR Ha X
THBATRERE T RS R - W R R, 7RI
ATETEA

BT INIR B S G s X () FER R - T B



796 AiME XK R MR

5535 &

PG — RSB IRa  AR Y L TR, A ML
SR AR, AU b X S A L R R SR
PR T IR SR Y BT AR

342 KARZAFN TR FTHERTITARKA
RERGT HA LA

BIRSEEAIESE , KIE F Bt B RO S
12 5 P AT ) F8 1) DX P s IXC ) ) 3 T AL e 7
BIXAEFER AR - P G805 — R IR #h 4 5 T
Ao LA A I (BB 22 R ) T i, 52 B 7K 4 i
L3z Bl A 2 0, TR i X e G e S i ZU ke, ol e
HROE I, 25 24 BA /NI EZ 3, B R
WEED R St — DR, A T 2R A R B —
FLAL T AL, i s % R A OB A X

3.4.3 BERAFTEELES T HAREAR

FET R R £ o 4 317 R B DA Jih U AR S B B 2
S, LB SRR 2R e I OB B IR AR Y K. TR M
DB th e FE LA R &, A S AR 25 Al 4 R 2800
PRI LI 5 504 . SCRR AR R R A E S
IR AR B X A, ik 2 K B 307 IR
b TRHZIX RS 5 -4 B b 25 Bk 7 873 m %
A LB, 853 UE AR DX 3 % AR A58 T R i B
R AR B R o B2 BRIR #h I U DL B i 4
PRI L, fift S 1Ak 7 R B AR A B4 17 i U2
&S

3.4.4 HRILEMEBRBRRELZEARREA L
RAEEBRE

I e DX LA R R A T, RO B 5 PR RE K
B, A XA R R E G AT — BB R HRENE
P 552, BB R (72 000 m Z247) , bl (DL
HNE) RS EGR AR O RIRATE -
PG RESLE T EEIRBE

3.4.5 WiAFRRATEAARS

AR 7, B W 8t T, BB 2R e R i
JEBRT B e R o — T T TR
WL, MG REE R H , AR T A iR 5 e s 7%
U )Z 5 55— 5 0, Wik bR Ros B i £ kAR,
RS WE LTRSS Z AR NG LE £ S A NN TR
JEAN R AR DA T3] T B 2R Y L 7K AL S i <
R R

G P i IR A S ) A S5 2 F , 2 KR R e

BLSCAYREGE L= B, 1 2005 AF iR 1 AR L4
2 A BRSPS, & 2011 4E0ES 1 —a] e 4Lk
PR ,2013 AFNRG 4 JITRG 5 FH- 1 11 20 3R A5 5 7= K AR
SO, BN T B R 22 R E R BRI RHE, 2K
R BRI e S A ) OGS, 3T W 24l A I i
2R XA B R X I Rg M DX R B R 4
T HEVR /N T 7 500 m EHFR AN 6 261 km* | Hfij =
YEIX B2 S BB DA T AR 1 132,76 km®, B 4] W5 R
3732.78 x10° m’, JEB7R T BAL P R IR 40U Y R BB
W77, ELAS YRR AT A T 45

SRR o X SIS R, (5 T2 X I 45
FERAR T 4514 52 2% , # BB 2R % 2 s DR 5 9
AU SIS T MR SRAFAE VR 2 T R A B R
(TR 3 A b 3 0T 3t X 3R A5 9 AR, E— 25 IR
FE T IRATER R & A X R IR A H 5 O, X 75
FIIRATHRIE TAEE 2, O W9 AR R % L&
TRTEER, AHEH AN BEHIERRZHE 2
XA —A KA,

Z £ X #

(1] &zZ8, THER. HEMEE S G S SRR o 58 ik e —

BL LA 50 B0 T . eh RIS (D B MR 200434 (6
1)1 -12.
Jin Zhijun, Wang Qingchen. New progresses in research of China’ s
typical supermiposed basins and reservoiring of hydrocarbons ; taking
Tarmi Basin as an example[ ] ]. Science in China ( Series D; Earth
Sciences) ,2004,34(S1) .1 —12.

(2] &8 PEANE S I R BT R iR (2 =) —

DASE BUR Z st 9 i [0 ] Al 5 R 4K <O M I, 2006, 27 (3) -
281 -288,294.
Jin Zhijun . New progresses in research of China’ s typical supermi-
posed basins and reservoiring of hydrocarbons ( Part I ) : taking Ta-
rim Basin as an example[ J]. Oil & Gas Geology,2006,27 (3) :
281 —288,294.

(3] HRUAHS AR ZE, X5, 4. B8 BUAR L oy A AR 3 b oy e s 5

At PR S S M R BB P R B A ()] Al R AR M
2008,29(2) :189 —197.
Lin Changsong, Yang Haijun, Liu Jingyan, et al. Paleohigh geomor-
phology and paleogeographic framework andtheir controls on the for-
mation and distribution of stratig raphic traps in the Tarim Basin[ ] ].
0il & Gas Geology,2008,29(2) :189 —197.

[4]  wmnr, ks, faakg. I BRI IER - W REkBREL A B
Hb A R O AR A REFFAE [ ] DEARAEHR ,2006,24 (1) 19 -27
Gao Zhigian, Fan Tailiang, Jiao Zhifeng. The structural types and
depositional characteristics of carbonate platform in the Cambrian-Or-
dovician of Tarim Basin[ J]. Acta Sedimentologica Sinica, 2006 ,24
(1):19-27

[5] R, Dand, SR, 2. PH Rty A AU i 1 B L 1
VAR A A0 [ ] B B0 RE 24 ( A AR ) , 1996, 32
(4):104 - 111.

Wu Shimin, Ma Ruishi, Lu Huafu, et al. The weatern Kunlun pa-



46 4]

R, A T BRSO R M DX e R S IR ) 797

(7]

(8]

(9]

[10]

(1]

[12]

[13]

leozoic tectonic evolution and its effect on SW Tarim Basin[ J].
Journal of Naijing University ( Natural Sciences) ,1996,32(4) .
104 - 111.

FRIPR S8 5 A b v ok g A A e 3 4 g 720 S B A 3 42 T L
Hil 237D, L5t i E BT, 2010.

Yang Huaizhong. Research on uplift-depression framework evolution
and its tectonic control mechanism in the central uplift belt[ D]. Bei-
jing : China University of Geosciences,2010.

TR, TR B, BIIRSE, 45 B Rl v e B ol W R R 4
rlT]. 26240 ,2011,01:219 —230.

Ren Jianye,Zhang Junxia, Huaizhong, et al. Analysis of fault systems
in the central uplift, Tarim Basin. [ J]. Acta Petrologica Sinica,27
(1) :219 -230.

SRR RSS2, AF. B BUR G A 3T 4 X FE K - R R
SR B IR L R AU S X LE LT ). P E AR (D 3 s ek A
2£),2008,38(10) ;1284 —1296.

Jing Xiuchun, Deng Shenhui, Zhao Zongju, et al. Carbon isotopic
compositions and contrast of nearby Cambrian-Ordovician boundary in
Kalpin areas, Tarim Basin[ J]. Science in China( Series D ; Earth Sci-
ences) ,2008,38(10) ;1284 - 1296.

A2, BOATE , BUER. B R W R SOY A U2
L] HbJ22%447,2006,30(3) :193 - 203.

Zhao Zongju,Zhao Zhixin,Huang Zhibin. Ordovician conodont zones
and sedimentary sequences of the Tarim Basin[ J]. Journal of Stratig-
raphy,2006,30(3) :193 —203.

XUBEE, THHS , 25924, 45, 2004, 35 HUR 43 3% bl X b 12 32
P e iR R A 2 05 R 8 X ) A 1R R T R s [T ] U2
41,2004 ,22(1) :103 -109.

Liu Zhongbao, Yu Bingsong, Li Tingyan, et al. Sequence development
controls on iyngenesis karst of the middle-upper Ordovician carbonate
in Tazhong Area, Tarim Basin [ J ]. Acta Sedimentologica Sinica,
2004,22(1) ;103 —109.

KRARW., & 2 B, WA SCHE. B vh b X R s AL = a2 LT ]
1247 ,2009,30(5) :698 —704.

Zhu Dongya, Jin Zhijun, Hu Wenxuan. Hydrothermal alteration dolo-
mite reservoir in Tazhong area[ J]. Acta Petrolei Sinica, 2009, 30
(5):698 —704.

BB 1T, IR R, S5 3 ot DX R VAL 1A X B R 36 5 it 2
PR L] Al 5 R AR <, 2005,26 (3 ) :284 - 289.
Lu Xiuxiang, Yang Ning, Xie Qilai, et al. Carbonate reservoirs trans-
formed by deep fluid in Tazhong area[ J]. Oil & Gas Geology,2005,
26(3): 284 —289.

Tl B, 2 R k. 3 R @S b 45 H KRR BR3h 5 it
JE0 TR B AR LI ). Hb e 3T, 2004, 50 (5) :
543 - 546.

Wang Simin, Jin Zhijun, Xie Qilai. Transforming effect of deep fluids
on carbonate reservoirs in the well TZ45 region[ J]. Geological Re-

view,2004,50(5) : 543 —546.

[14]

[15]

[16]

[17]

[18]

[19]

[20]

TN , ERE, FRAAR, A B vl b DX B 4 Bl R e PRV B
HERHRIEIEN D). PR (D i HBRFRE) 2007 37 (4T
I):83-92.

Wu Maobing, Wang Yi, Zheng Menglin, et al. Ordovician carbonate
hydrothermal karstand the influence on reservoir in Tazhong area[ ] ].
Science in China ( Series D: Earth Sciences ), 2007, 37 ( S1):
83 -92.

W SCHR, Xk AR, Dickson J A D, 45, 3% BURZ3t ol A Sk R 46
FRICE T 1 R AE Bt SRR [ 7] BURR A% 4, 2009,27 (5)
983 - 994.

Pan Wenqing, Liu Yongfu,Dickson J A D, et al. The geological model
of hydrothermal activity outcrop and the characteristics of carbonate
hydrothermal karst of lower Paleozoic in Tarim Basin[ J]. Acta Sedi-
mentologica Sinica,2009,27(5) :983 —994.

Wi 2, UK, ARG S B ORIl B = TR AR 0 A0 45
W] Az, 1985,6(2) <31 -38.

Dai Jinxing, Qi Haufa,Song Yan. On the indicators for identifying gas
from oil and gas from coal measure[ J]. Acta Petrolei Sinica,1985,6
(2):31-38.

ARARE AR IR, A U AR B R — TR R R R AR
IR A3 A O IR 1 RO AR & B[ T A b 5 9T %, 2014 ,4
(3):278 -293.

Zou Caineng ,Du Jinhu,Xu Chunchun, et al. Formation , distribution
resource potential and discovery of the Sinian Cambrian giant gas
field,, Sichuan Basin,SW China[ J]. Petroleum Exploration and De-
velopment 2014 ,4(3) ;278 —293.

O, sk, B2, 55 TR R ORI AR 2L U kA
SERESE (I ) —— Ui A R T W AR R Uy IX 2 ik [T .
R (D i ERFe) ,2008,38(S2) 19 - 16.

Huang Wenhui, Zhang Min, Hu Guoyi, et al. Geochemistry study of
oil cracking gas and kerogen cracking gas ( Il ) : method for distin-
guishing oil cracking gas and kerogen cracking gas[ J]. Science in
China( Series D;Earth Sciences) ,2008,38(S2) :9 —16.

K76 Hi , Horst Ztwingmann , X1 0] & . B o e 3 B R U o5 0 il
SUA)Z A AR K-Ar R R I EBFTE 5 RAR AR T,
A KRS I ,2007,38(2) 1166 — 174

Zhang Youyu, Horst Ztwingmann, Liu Keyu. K-Ar isotopic dating of
authigenic illite and its application to the investigationof hydrocarbon
accumulation history of the Silurian bituminous sandstone reservoirs
in the Tazhonm Bplift, Tarin basin[ J]. Oil & Gas Geology,2007 ,28
(2):166 - 174.

XIFESL, ¥ BT, M, 45 I AL 1 2 4 R0 30 7 A A0E A 1)
KKK W [T]. A 8% 5 HF &, 2009,36 (3):
375 -382.

Liu Dehan, Xiao Xianming, Tian Hui, et al. Identification of natural
gas origin using the characteristics of bitumen and fluid inclusions
[J]. Petroleum Exploration and Development, 2009, 36 (3 ) .
375 -382.

(i TRES)



