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Maturity of light oil and its significance in indicating oil
source in Hetianhe gas field , Tarim Basin

Cui Jingwei'* , Wang Tieguan’,Hu Jian” and Li Meijun’

(1. Research Institute of Petroleum Exploration & Development , PetroChina , Beijing 100083 , China ;
2. State Key Laboratory of Petroleum Resources and Prospecting , China University of Petroleum ,Betjing 102249 , China)

Abstract; GC and GC-MS analysis was performed on compounds possibly containing information on maturity in
four light oil samples selected in Hetianhe gas field. Maturity indexes including heptane index,isoheptane index,
methyldiamantane index , MPI, methyldibenzothiophene (MDBTs ) and Ts/( Ts + Tm) indicate that the light oil in
Hetianhe gas field is at high maturation stage( gas condensate). In contrast, methylnaphthalene, C,, sterane 205/
(208 +20R) and C,, sterane BB/ ( aa + B8) suggest that the source rocks have not entered peak oil generation
stage. Indexes such as light hydrocarbon show that high maturity of the light oil is consistent with its physical
properties. The anomalies of naphthalenes may be the result of weak biodegradation, while the low sterane
indexes may be the result of overturning at the end of evolutionary balance. Comprehensive analyses of the matu-
rity indexes reveal that the light oil is at the end of maturation-high maturation stage. Furthermore , comparison
with the typical local source rocks indicates that both the light oil and natural gas are generated by the Cambrian
source rocks,a conclusion supported by oil-source correlation based on sterane and terpane.

Key words ; maturity index,source rock,light oil, Hetianhe gas field, Tarim Basin

R BRI R & 2 R IR ORI R B SR i T3 diTAK
A RIRUR AL T RGO R ERPOA N HORIE T TG E KR LR
FAZIY LIS A RIRARGM AT s TR R e T AR R SR s P IR A R

s BHA.2011 -09 -23;f&iTHHA.2012-10-15,
F—1EEREN AR (1980—) , B WG, sUR b ER b 255 3R H ALIM S R
EE&WA . HEARFBEIL LT H (40972089)



28 M5 KRR R

$34 %

R FE] P AR PO 8 R R S R 44 3R 2 5 vl
B TSR 28 KRB BB . BRRA
SN, FIR AR 3 7 ¢ 2 A i e B3
4 HAEHI Rk B R ol B &R
W TR R W T X SR T A R JAT AR
ok AFER AR IR IE 5 0 0 R R RLUMR G R KR
HEHETFR G Tk UL MR SRR
AL X TR = o R A B2 T

SRl Pl o o L s AR C LR | A R /AR S
AR E L 1 I B8 F R B S B 4 0 S B
2 i PRI S iy 9 sl Rl i 5 14— 20 FBT A
DRI B IR A ST SR A T R
A3 EFE 2 A7 2 0 4 AN TSI 6 T 9
WIBRPE IR A K o3 AR S A A W AT o B, 2
Xt R RA AR R RS, AR
JB S 73 L R~ AR A A 8 SR HORR I
HATLREHE

1 X iy 5

RS R S 207 17 I 2R3 3 i
PWizg) BN - B A 2 i s s o, A IX
SR A R 10T, R 2 ey e e f e
T AR v A 1 5 2 (A5 A ] A< R H R 4 R
W) 22380 27 ) e, DX 3R SRy AU AT, T 5 i A 4
BB W iR 2, B Ll D TR I TR
o JEE B0 B A Sl s R T ] 0 T G R gt
TBUAR I e AL R 1A

AMABFS N MIZIX B EE 3 BlRIA, %
KRRV AE OB X 55— 2% & R A T
B, RS K A, AR FEE TOC 53
A 0.21% ~2.43% (F4450.81%) , A HLFT A
YR AL BT B R (R,) 8 s -
BB (1. 65% ~2.32%) . FH RIS J—
K- KA IK IR A, TOC R 0.21% ~

1.99% (FHIME A 0.93%) , A HLIT 27 g Ji5 e 774
MiRA R, R, Wb FEEANT M B (1.1% ~
1.4% ), {FRTH iy e A 9 A7 S SO B R IR TR A
FEZIX AR, Ak & B Ve BUA Fik iR Eh A
SRR A, R T 2 AR IR R R U Ak AL
RUCH Ak IRV A A BT 2SR A 6 7 A of
BAHE R, }90.65% ~0.87% ,J@ TR - i

IgJ/I\E&[lsflﬁj 5
2 HEMESE

ARYR S 6 SR 4 B A A 3 3 0 3 4 9
FIFD S 0 4 A0 T T = J2 ) 2R
DR T, RAEALE WIE 1, J5 % B (20°C i)
0.75 ~0.82 g/ecm’ , —f% 0.8 g/em’ A7, HE [ i
— AR T - 30°C, B % i — AR T 0.2% i i
£ F0.69%,

R EELRT BEE AT I A< E 8 B SO I R 2 LR AR | DA
WG R (5 47.2% ~79.3%) , 542(7.3% ~
30.6%) SAER R (8. 1% ~22.2%) 28 fbde Kk,
FEARNEWH L IFIH1.5% ~10.9%,

TR (i T 7R 5 T GC1TA B R (635 4Y
SR, A (35 HP — PONA (50 m x
0.25 mm x0.25 pm) , 25 NEA (1.5 mL/min) |53
WA, A b 50 ¢+ 1, TR AR F N 50°C fr B
1 min, LA 4°C/min 21 290°C )5 , 13 30 min,

TR 55592 F Agilent 6890 GC — 59751 MS
- FOSI AT, L E DB - 5 IR B
A4 (60 m x0.25 mm x 0.25 wm) 1 NIST2. 0 %
PALHR RS, A3 o B 4514 B2 7 FHIR A 80°C 18
#& 1 min, X 3°C/min H R T & 300°C , H-1E IR
15 min; R AR, L EREE 300C, g
M SR B URR R 226 (ED) 7=, s
JE 70eV , K& EFHLIR 300 pA , {55558 #1000 V,
Fr AL m/z 2 50 ~ 600,

®1 MEASHERKBMELER
Table 1 Physical properties of light oil in Hetianhe gas field
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in the Southwest Tarim Basin
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