2008 4E 12 A, 5 14 4, 554, 577-58201 = TR
December 2008, Vol. 14, No.4, p.577-582 Geological Journal of China Universities

NS RRASKIBEXT LR

WK, X F, & EH, Mg
(L RBBIAY “WARHAEFALE BRELLBE, KA 610059;
2. FEFREE LT WRFRALI, RH 610081)

TE: JIFEMHEEE R RRTEA §7C < 87Cox 8V CIMIEH RANMAFFIE, IR AL pl R RS, AR EE 2R
RUFZONIFER A A A GREST, IED RRRIKT G RIET =B n B S, BB ARES ZA GRS
(WA FHARE IR ) PIREthAa —E Tk FRERERF S it Bl T 40 LB A SR Y R KRS A BRI 5THk;  87C—Ro K
R UL] TIRY R FLORIE T OB, T2 B — G X DU B B 2 0505 FT R — PR BTk
KR IFEE; R R AOHAEHE; BE; RN E; KRR

hESES: P618.130.26 XERFRIRES: A XEHRS: 1006-7493 (2008 ) -04-0577-06

A Comparison Study on the Gas Source of Jurassic Natural Gas in
the Western Sichuan Depression
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Abstract: The Jurassic natural gas in the western Sichuan depression has the normal series distribution characteristics
(8"C,< 8"C,y< 8"C;), which is typical of coal type gas oginated by thermal catalysis. The Kerogen of the natural gas is mainly of the
humic type. Through analysis on the rock association characteristics it is suggested that most of the Jurassic natural gas was sourced
from the 5™ member of Xujiahe Formation of the Upper Triassic. The 4" member of Xujiahe Formation and the Jurassic (such as dark
mudstone of the Ziliujing Formation) might also have some contribution for its source. The study on characteristics of light hydrocarbons
also indicates important contribution of the 5" member of Xujiahe Formation source rocks. The relationship between 8"C, and Ro further

evidences the same conclusion.
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Fig. 1 X type discriminanation diagram for natural gas in

the western Sichuan depression
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Table 1 Carbon isotope compositions of the Jurassic natural gas in the western Sichuan depression

E c/EeC, C/C, CH, (%) €O, (mgl) 81C, (%) 8¢, (%o0) 35C, (%)
| 0.94~0.98 3.60~5.52 0.47-0.96 0.04~3.36 -32.51~-35.66 -22.22--25.59 -19.44~-24.35
P 0.95 (14) 458 (14) 0.91 (14) 0.537 (35) -34.036 (15) -23.345 (15) -20.954 (15)
. 0.91~0.96 3.70~6.45 0.92-0.96 0.039~1.14 -32.61~-36.23 -21.97~-23.84 -18.62~-21.96
P 004 (11) 485 (11) 0.93 (11) 0.384 (64) -34.633 (12) —22.802 (12) -19911 (12)
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Fig. 2 Characteristics of C, light hydrocarbon of natural
gas in the middle part of the western Sichuan depression
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Fig. 3 Subdivision of the reservoir forming system for the upper Triassic, Jurassic and Cretaceous rock associations in the western Sichuan depression
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Table 2 Contents of organic carbon in different layers of source rocks in the western Sichuan depression
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Fig. 4 A comparison diagram for the light hydrocarbon contents of the Jurassic natural gas in the source rocks of the 5"

member of Xujiahe Formation of the upper Triassic in the western Sichuan depression
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Table 3 Regressional value Ro (%) and calculated formation depth of natural gas in the western Sichuan depression

D 3 °C
w e TR g o ule RNGLANG Refm) . TRWE EBEE sy
13 1921 Ip -3354  -2228 11.26 115 3300 1379 B
3| 3151 Is -3352  -23.84 9.68 L15 3350 199 B
5609 1468 Ip -3437  -24.29 10.08 1 2730 1262 WILEE
3 JII%§361 674 Ip! -35.21 -22.58 12.63 0.87 2700 2026 AL
EA 9L Je67 1273 Ip -335 -22.79 10.71 116 3100 1827 LB
-y JE68D 1503 Ix -34.09 -23 11.09 1.05 3060 1557 WH B
&i%2 1641.5 Ip -3551  -23.19 12.32 0.83 2400 7585 k=
GHET 837 Ip -3374 2285 10.89 111 3120 2283 T B
#iE10 1789.6 Is -3261 2197 10.64 1.34 3580 1790.4 i B
JII5358 1048 Ip -34.02  -2293 11.09 1.06 2550 1502 RS G
k31 1048 Ip -3254  -2222 10.32 1.35 3550 2502 Y B
k100 954.6 Ip? -34.13  -23.65 10.48 1.04 2700 1745.4 W E
#i34 736 Ip! -33.06  -25.59 7.47 1.24 3300 2564 AL
k105 979.2 Ip? -34.02 2339 10.63 1.06 2750 1770.8 B
g N#168 2032 st -3478  -22.89 11.89 0.94 2660 628 Wi B
JII#105 1905 Is' -343 -22.73 11.57 101 2700 795 B
JII#454 2310 s -35.02 -225 12.52 0.9 2600 290 iRz
JIZ£163 2722 La -35.01 -23.25 11.76 0.9 2600 -122 IR N
J112£455 2520 Is -35 -22.14 12.86 0.91 2450 -70 Ry 5
FE2 870 Ip -3321 2336 9.85 1.21 3300 2430 i B
51kl 1033 J.p -32.51 -23.64 8.87 1.36 3550 2517 Zind B

FHIELE R R RN ORI T MRS 5, (BB,

FIX RS A HAERE ST, DA IR AT o A B s DR R

JER A QIphy BRSPS, T s P RS SR, lx)@%—'ﬁ@'@t?(&'%ﬁ?ﬂ LahIRB ST e



582 [

Bt e 4

14 % 41

(CY92, CHI127) myUsA SE RofE FURE R SK
LR BE I Y8 U A TR, DI 2 R
B LSRR 100

MBS R KE (£3) , NTUSHES
RRIRFAED ) TR FE, BB
7E290~3 100 mZ[1], 225 HLIX (1) 1122455501 2
1633 (=R ) ,qf) s ) N BRI
B8, BB N-100 miEfT, MAETSCH RS
TR Ie R TR, W X AR S R BRI S
FEEREF -G FRE % A R4,
HAh 2 ANLZE, REARRES, #HENHS
JE T RE EEH RRY A WA IEA R, A
358F- T A A K AR I A AR 45
P EL YR 2 0 ] BB AR B AL A TR
s MBI MIHRRERE, HIREE Rk
o, A5Lhr b, ZXRRD G A AR e
%, HIAR KB 70/ Rl s e B He
I KRR ER I T2 AL B A DY B R TR
SYXRE, D, e B KRR R KR
REBERA L =BRME IR, WHAS. -
- A X AR D R B KRN R0 | 20 B
FEFRHE (R3) .
4 ZEip

(1) JIPEH ARSI HA §7°C < 87C,
<dVCMIEH RN A FRAE, Ry HLAY B B AL A
PIRAL S, RARACRE S Sy SR A 7

(2) RE R IFREA T REKER /I T4
B, MUBARS ZA GRS (A0 A I
e ) WRERA —E vimk; FIRRHESE—
AT 20 B A R B R KRS R A ok 5
§ C—RoJ F SR A W HE— UL TR R K
SRR FEORVR TR BRI, Mg —A X 20
DUBLA A S A T REA — R I BTk

(3) Awwtsead i, hFRBERESR D
JE—/NEF AL = B IR A RS, I, ANEE
5t A HEBR X A 2 B A TR Y R RRAIE A
DRk, XA R Z 4L,

References:

Bao Dian, Shen Zhongmin, Luo Xiaoping. 2008. The characteristics of

natural gas C, ~ C; fingerprint in the Western Sichuan Depression
and its implications for gas reservoir formation [J].Computing
Techniques for Geophysical and Geochemical Exploration. 30(2):
113-116. (in Chinese with English abstract)

Bao Yunjie, Liu Jinling, Jin Xuande.2006. Application of cutting gas
analysis technique in the oil-gas layers evaluation [J]. Logging
Engineering, 17(3): 16—18. (in Chinese with English abstract)

Cai Kaiping, Liao Shimeng.2000. A research on the gas source of
Jurassic gas reservoins in west Sichuan basin [J].Natural Gas
Industry, 20(1): 36—41.(in Chinese with English abstract)

Dai Jinxing.1993. Characteristics of carbon and hydrogen isotopes in
natural gases and all kinds identifications of natural gas [J]. Natural
Gas Geoscience, 3(2-3): 1-41. (in Chinese)

Fu Xiao, Deng Shaoyun.1997. Middle and shallow gas reservoir
characteristics of Xinchang gas field in west Sichuan and
stereoexploration and stereodevelopment technical thinking [J].
Natural Gas Industry, 17(3): 14-19. (in Chinese with English
abstract)

Guo Zhengwu.1997. Natural gas exploration mode of shallow compact
sand stone in the west part of Sichuan basin [J]. Natural Gas
Industry, 17(3): 5-13. (in Chinese with English abstract)

Rao Dan.1999. Study on facies patterns during the migration of the
upper Triassic hydrocarbon in the west Sichuan depression [J].
Experimental Petroleum Geology, 21(1): 18-21. (in Chinese with
English abstract)

Sun Funan, Zeng Qingyong.1994. Discussion on the formation mechanism
of Jurassic secondary gas reservoir in the southern part of west
Sichuan. Natural Gas Industry, 14(1): 23 — 26. (in Chinese with
English abstract)

Wang Linghui, Shen Zhongmin, Zhao Hu. 2007. The geochemical
characteristics of hydrocarbon source rock in the middle part of
Xujiahe Formation in west Sichuan depression [J]. West China
Exploration Engineering, 11: 66-69. (in Chinese with English
abstract)

Zhang Yigang, et al.1991. Origin, Accumulation and Preservation of
Natural Gas [M]. Haihe University Press. (in Chinese)

SELHk:

i, YRR, BN 2008, JITFEHIIE KRR S CA~CTIRZE “95
S0 R HE AR BT ST RSSO, 30
(2) : 113-116.

R, XK, @XM 2006, 5B ARIEM 2 E M
BRI s TR, 17 (3) & 16-18.

EFFF-, BIE. 2000. J1] PG X RS RS IRIFFET]. AR T
b, 20 (1) & 36-41.

4 AL, 1993, JARAUIR AR ZAFRIE A FE IR SIENN ). KARA
HEREl2E, 3 (2-3) & 1-41.

e, XDz, 1997 JVEHZ A FRJZ SRR S o7 (A #8
FERIFEASLE]. KRR T, 17 (3) @ 14-19.

SBIETE- 1997, D)1 £ VG 2 BOR 05 AR I 1], Rk
KTk, 17 (3) & 5-13.

BeE. 1999, JI G I =B SR s A B, Al
J, 21 (1) + 18-21.

INVEERE, B PORE. 1994, NGB IX IR 2 28 AR SORUIE LI 45
P KRR T, 14 (1) : 23-26.

TN, R, B, 2007, )1 A i B2 5 ] 4 0 U A L Bk
ACZFAFAELT). VESHRT TR, 11: 66-69.

g, 21991, KIRS WA BURERPAAFIM]. R Rt iK%
HAL, s6.



