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Abstract: A systematic analysis is conducted on compositions and geochemical characteristics of carbon isotopes
of natural gas in the Tazhong area,Tarim Basin. It is found that the gaseous hydrocarbon compositions of the na-
tural gas from the Tazhong area basically show a pattern of " C, <8 C, <8 C, < 8" C, with their values of
5" C, all below —30%o,indicating their organic origin. According to the relationship between In( C,/C;) and In
(C,/C,) and that between C,/iC, and C,/C; ,natural gas in the Ordovician is believed to originate from pyroly-
sis of crude oil. While natural gas in the Carboniferous is mixed gas originating from pyrolysis of both kerogen
and crude oil. In the eastern and western parts of the Tazhong area, the source rocks are different in age and
thermal history,leading to the significant differences of hydrocarbon compositions and carbon isotopes of natural
gas in these areas. In the western part, natural gas mainly originates from the Middle-Upper Ordovician source
rocks. While in the eastern part,natural gas probably originates from the high-to over-mature Cambrian source
rocks. Thermochemical sulfate reduction in the eastern wellblock is stronger than that in the western wellblock.

Keywords : origin of natural gas,maturity ,thermochemical sulfate reduction, Tazhong area, Tarim Basin
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Fig. 1 Division of structural units in Tazhong area,the Tarim Basin
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Fig. 2 Relationship between drying coefficient of natural gas and CH, content in Tazhong area
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Table 1 Composition of carbon isotopes in natural gas in Tazhong area

B[ (5 R ALK, %o

. . -
el JRAL TR/ m 53¢, 312, 312, 3¢, 53¢, -~ 813,
Berp 45 (6] 6 020. 00 ~6 150. 00 —54. 40 -38.20 -32.00 -30.70 16.20
B 30 (0] 5 068.00 ~5 130. 35 -44. 85 -33.06 -32.86 -30.02 11.79
Perh a4 (6] 4 854.00 ~4 888. 31 —44.00 -38.00 -33.10 -32.40 6. 00
b 162 (0] 5 048.00 ~5 070. 00 -48.00 -42.10 -35.50 -32.70 5.90
16 (6] 4 248.50 ~4 268. 00 -45.28 -39.95 -35.03 -32.46 5.33
PErh161 (0] 4 284.18 ~4431. 00 -41.80 -33.40 -33.40 -32.00 8.40
B 168 (6] 4 670. 00 ~4 686. 00 -38.50 -36.60 -34.00 -30.00 1.90
Berh 24 (0] 4 452.00 ~4 465. 00 -39.80 -36. 60 -34.90 -30. 80 3.20
B 26 (0] 4 300. 00 ~4 315.00 -37.70 -33.80 -32.60 -29.80 3.90
Perh 38 (6] 3 685.82 ~3 704. 89 -42.90 -31.20 -32.50 -32.90 11.70
erh12 (6] 5175.30 ~5 241. 81 -40. 30 -37.70 -32.10 -29.40 2. 60
Brp 4 C 3 566.00 ~3 607. 00 -43.20 -40. 05 -33.25 -30.24 3. 15
B 421 C 3 258.50 ~3 260. 00 -44. 46 -39.91 -33.45 -30.19 4.55
b6 C 3710.90 ~3 728. 69 -42.25 -41.40 -35.23 -30.97 0. 85
b 101 C 3 738.00 ~3 740. 00 -46. 30 -32.70 -38.30 -36.90 13. 60
-35 20
7 % 7 %
-40 + — —
o 15 |
-45 | — ] o o\%; —
£ é 10 F
9 P
© -50 | 9
w
5 | H H H
M A
VS — Oglslﬁlslelslglzla
2 2 I 8 =2 w© & 3 8 E & £ ¥ ¥ B &
#5 i
B4 B R R KR G, S IS SR R R R G, -87C, Sh i

Fig. 4 Distribution of 8" C, of natural gas in

the Ordovician of Tazhong area

Fig. 5 Distribution of 8°C, - 8" C, of natural gas in

the Ordovician of Tazhong area



53

FOREL S BRI P X KRR

B B H 2 339

5B R KRS G, A R R IRASRE
B AR X A D e R A0 28 A X R R, LA
BT, W ek A AL &R 87 C, S — 46. 3%0 ~
—42.25%0, -5 K - 44.05%0; Z, fe B[] fr 2
8" C, h —41.4%0 ~ —32.7%0,F- ] - 38. 5%
(1), HriErh 101 J K88 0 H Lt ik [7) 7 R
87 C, i —46. 3%, ZhelkIF 1 K 87 C, I
AR AL AR T, 4 - 32. 7%, H: 8" C, -3¢,
{EL R 3% 13. 6%, 3X — FEAF 7T g 55 b I 1 &5 A ¢
AR T~

2.3 RASHE

H 20 {22 70 ALK, BN A2 i i ok
ST, SEE R T T R AR A R
BE iR S Ak B B A DGR S, I DL R A7
FRAR L PR HNPR, 78 R AR B R R A5 5]
TR RIS o — B, TR R k<
HA MR FE R RZ5(87C, >8"C, >8"C, >
8UC,) , ALY | [ U [) 0 A R e B L[] R
HAFEmRFE A ZHAE (87 C, <37 C, <3¢, <
SUC,) P WRTE A, B v X B 2R LA
RRRAFEMAT R HEA LR IEWRF AR
F51,8°C, {HI/INT - 30%0, 2 W5 Hh i [X K AR
SR TAPURABRLGERE (R ;8 6) . Git iR,
TS 85 C, /N T —28%0, AREX — LA, 15
Hh L X BB R R i R KRR 87 C, Ry —42. 1% ~
—31. 2%0, Y1/ VT =28%0, J& T B S JE

o HEHAS o BEHI30 A f5hddd e tE162

w5161 —A—3EH116 151168 —x—15H124
26 ——1Edr12

38
30 }

) & (&4 Gy
KR4S

8C, %0
£
S

KRB AT AR T T B AR Y 1 e 2, XLl
SRVE Tl CRLFE B B A i) 4% <. X T
T AR AR i AN o SRR A L, 2N
5| ] Prinzhofer 54 H 1) In(C,/C;) - 1In(C,/C,)
AH G BT 3F DX 31 i AR 4] 1 2 e 0 Dt ity — K 2L i
BRI BT F W, T B AR 2 SR
TR AL o3 A AR A BT Y DO, T AR 2
fiFUn(C,/Cy) 5 In(C,/Cy) ERIF/N FUAH KK
ENERHESS W IDSFEE NN PSS
Hol X BB R KRR In (C/Cy) H— N
-0.21 ~2.23 , 4bECK, 1M In(C,/C,) HAE LA
K, — M 2. 52 ~4. 12, BAT JF il 200 <o B0 %F
fECE Ta) o s XA )k R R IR LA 2 55+ B
WA, g 4 X KRR B B RNT
AR AR URAAE , 25 b 16 I DX 7 R 5 W] 4
{18 T P AR 23 i A D i 2 TR & YRR ALE , HoAth
FIXERFEMAD HINE A WFE R R, £
PUEIM RN FE (K Th) .

Hill SEAR A it R Se g 25 R 42t Co/iC, 5
C,/Cy BRI RER S AR TIRBE HBHE AR o
SR A GH LS IR ST R B, 2 C,/Cy N T
2(Cy/iCy <10) I, RN ZTE 1 T 55 ot 1% S 45
FR, /N 1.5% 0 B A, J& T T B A A
R fAE R U R AR SR, 24 €/ Cy R T
2(Cy/iCy > 10) If, Ja& T I 3t 2L ik A FH B 1801 K AR
G IFTESEPRB IR S T RIFAIRCR . IE it
XRARAMC,/Cy 5 C/iCy KRB h R,

=20

—o— 4 = HEH421 A6 101

-30 }

G} & (5 )
AR}

K6 B bt DX RN BRIR] o R AL
Fig. 6 Carbon isotopic composition of natural gas in Tazhong area

a BPHZR;b. fIRA

@ A, BOLKE, B P58, 45, B KRR KT, 2005



340 il 5 KRR B %31 %
3 3
EH263t a ® 35126 b
m 168 24
A thriiaa gt 2 2L HEHI6IER 2
2T+ srass u 5309
~ X 45135 3 _ o thrhdadt . X
O | assasE x [" G 1T A
S 1P x#EEIH, & 3 X HriraFh X >'_i
5 ™ = -
0 L
0 A n
=]
=] L =) '
1 2 3 4 5 6 7 0 1 2 3 4 5
In(C,/C,) In(C,/C,)

K7 X RIRR

In(C,/Cy) 5 In(C,/C,) RFR

Fig. 7 Interrelation between In(C,/C;) and In(C,/C,) of natural gas in Tazhong area

a BP§ZR;b fIRA

50

40 |

CHiCy

20 F

1
1
1
1
1
1
)
1
1
1
1
1
L 1
30 i
1
1
1
1
1
1
1
1
1
1
[}
!

* BRI | b
q0 | MEH263 .

Afg24dE
| @ 51163 i s
X He304f
| Ot ehaddp
O bgera34f

B8 UK RIS C,/C, 55 C/iC, K5

Fig. 8 Interrelation between C,/C, and C,/iC, of natural gas in the Tazhong area
a BEIER b ARER

W R RIRR C/Cy WHE2 L) F,C,/iC, HIEATE
10 PAE, e H %2 28 RN BB B0, T Dt
BRI IR 15 TP A7 % B RIR UM 25 5 8
KOREBBRLKAHFE M C/C /NF2,C/iC, /NTF
10, ABE 4 JEIXCRIEE 16 X Eor W2, 5800
7 AT BRI 2 U Sl Y R e
(K8),

3 AR PEERRAR A S SR IA

3.1 R.EHER
AR 15 v i IX R R AU 23 B ] 2 3R R AE

A

WFFE 2 B, BB R AR PG &6 KRR SAFE B B 2
SOREBRIAEWT 3 M ORKITHER
BUORTS = T VU, A3 vh 24 JE R b 26 S i
E5(0.96 ~0.98) , Pt b 45 HFE b 451 H
*HXﬁﬂE&(O 84 ~0.87) ; QI X KA
oW R AR T AR, AR EIE T 26
18.31%,@%[3i§ﬂlﬂ 45 8 3. 49% ; @ K # I X
SR BE B R0 28 3 T PG 350, 5 B85 24
¥ h 26 H —40%0 ~ —37. 7%0, PHERIE 1 45
HHh - 54.4%0, 8" C, - 8" C, {H VG ML 45 H
(16.2%o0) izt /& F R #F 35 v 24 J Fn s vp 26 JF
(3.2%0F1 3. 9%0) o



53

EORE I BRGSO X R AR U B 341

3.2 [EESH
3.2.1 REHFELE

A SR P X ORI AT E 8T R
FURU DA 7E 19 8 T R U5 o) B v il =S
STk - R PR SRR IUA MIE R R - T BB Sk
VT BRI H G R AR R
AR Tl i <, 2 R ZHORIE T R G
SRR IF Ho | b BB G IR X v
XA Tty A A ORI STk R o ke i
SEIME R, FEHTTE, A BUE HAR PRSI A LB AR
AT RRATAE W] AN TR AE , 2R HILJS A 3
) S Pl A 255 ek S o 5 P A
FERBORE, AN R IE R AR - T I G IUA HERR T R
TRIBEy 4 600 m, "] BREEBLIR R 45 30 1%, B4 1Y
SRR SRR T 2% A4, HETAL Ti-
i BB o SR B SR BRI R S R
RTINS A RN REES RO B P IR Ua 1
A EEIAT T R G0 , I35 h PR 5l e

ARSI AT A T 0.83% ~1.20% , JeA EAb T
PRI B o ARARIE IR 1R A, B
YRR AR AR AT BE 2 2R IR T rp - L LB 4E
VA TTRR, T AR R B A R TR, AR
ATREEEOR A m- R TR R A

BEAh, 35 th AR R BR AL A AR IR TS 3R, 7Y
PR X R IR A 2 B LA IE 1 S R A= <O 32 (A
BErp 45 38)  ARER I DX R AR AU 32 2 BEAT i 1
AR (I 26 ) ARFRRIR UBE W s T
PR PRI, B4 PR 2 R TR R R R I
A AR R A, TR R DY S S S AR T LR AR
Ta A S R IR o

3.2.2 BBk H AL R R AE A (TSR)

BRRER P Al 27 18 AR AT 45 IA 3 J1 K3 T
Ko SRR £ A A A 5 SO, K B R R A ) 34 i
B H,S, CO, SFRRIME T YL R, 52 TSR EH]
SO, R IR A BBk ) o 38 2 7 A e 35 e Ak
DCO, FI H,S & HHHK, B IEMC KR QTSR 2

100 000

H,S &4, 107

10000 -

1000 |

L P
= g a
[
= )

TN —
wus

1623

Y24 ()
Bioe [

BT —
241

B9 B rb it DX BB 2R R AR H, S & i TR0 A7

Fig. 9  Plane distribution of H,S content in natural gas in the Ordovician of Tazhong area

© B, 42 8. 35 B G =R B BT 7. A1l (Akat) ,2000
@ EHTE, PRk 35 v BRI AT o B ks B R UM R 5 OBRHE TS o A b sy (b at) ,2005
® Pelfear, E3EH], BER:, 4. S HUR A & 2 X AR S RHIBOE A5 B0 1. A B Al ok (AEst) 2004



342 A5 KRR R

H31 %

NEHAERSS , e AR N R (A5 H A ),
THE R B K @A TSR I T #6582 25 1 i 7
H PC—"C B e 3, Bk R AR 2K T A X
5 C AR R A E DR [Af Z AR

DIAEIBIFST 22 B, 35 v i [X 98 1R - BB R AR U
HHISERLE TR EE BV AR L
P i SOk R R - T RS ERE
A Hrph FERSHEAARE S R NS
2, X E A R m R A T S H TN R
TR, JE R H,S Fl CO, , A5 75 AR b ez )
H,S 1 CO, ., 5 B B 22 R AR A H vl DA 21
[ &) HyS, 2 At A -5 . P98I X LT 4
DIASE) H,S (R AEAE , 1T i AR 38 H: DX 57 3k w2 A
th H,S, H & AR A m, JUHIE 82 X & Al
420 000 x 10 ~° LA F. (&1 9) , TSR KW Je S BU= i
LR AR 20— RS ] W, 5
Hh i DX T & AR R B R Ak AT 2 D A R R IX L
TEAESRES 2 43, A 2R 3B e X 4 P iR [X 5
4 g

1) B X AR A AL AR Ao £, E
AW REA T - BRIE. BB R KIRR CH,
B, R RORE TR R ECEE 0.95 D L, BUR
TAURE, 87 C, Sl — 54. 4%0 ~ —37. T%o; £ 1% 5
RIRFAETE T 4 X B 15 Wl bRk i
XAV BORE T4 R AAE 0.95 DU I, ZH0RE Y
TEERBUNT 0.95, B/RIRA N E, TR R
FRAE,8C, Sl —46. 3%0 ~ —42.25%0,

2) B RAR I N A ML A R R
FARE A FM 2 S A FHAE, T8 T DI 2416 B
B KSR A ik BRI A T AR 2 <, B
A I RS, Hrh g 4 JFIXCRAR R s W
T EEAR 24 SRR, 35 0 16 FF X g R+ 1%
R SR A SR 3 A7 TR A AR AE , At 3 X LA
BT ES (Sl o

3) S H DX B P R AR VIR K AR AT B
255 RIBRIARTIRRECN, &t bR
PR T VU, AR, AN R B AR i R K
LR A A R A SRR FH 45 2 R AR
REFHFEFH

2 % x #t

U 280 PR H B AR, 45 S HLR i o i DX R AR IO

18

19

20

21

FeLI]. AR 591 4 ,1999,26(6) :33 ~35

FEEAE. B HRZ S I A b B 2 R [T ] A1 5 R 4A
S HF,2001,22(1) :21 ~25

FARTH AN, AT ST, TR ], 5. 35 v Xy e 2R BB R R fi
BRI RA[T]. KRR TE,2001,21(1) :39 ~41

IR PRER A, BOChR, 55 3 S0 i LR 2R R AR SR
B [J]. RIRSHIRFLE,2007,18(6) :793 ~798

RO AR, 2, 45 B HUR Z U vt DX R B AR B R
AR S Al AR IR 18 B R IFTE [J ] RARHIRE}
2#,2007,18(3) :426 ~435

WO R MR A, 45 B R S h JL R 2R KSR
FEHE B A B FE R SC [T ] M2 2% ,2009,16 (1) 314 ~326
PR, P E B BRSO R R Sl A ML U Al T
A H R, 1997.279 ~283

Stall W J. Carbon and nitrogen isotopes in hydrocarbon research
and exploration[ J]. Chemical Geology,1977,20:121 —149
Schoell M. Genetic characterization of natural gas[ J]. AAPG Bul-
letin, 1983,67(12) .2 225 -2 238

W Aok B o B AR R AR R L2 ABURFE () ] Bk
1£2%,1991,20(2) . 144 ~ 152

WA A BUR R . SRR R B SRR ) T [T
fiheE4R ,1985,6(2) :31 ~38

Wi B RIRBRIAAL R RSB AL R R DFR [T]. KRR L
W,1990,10(6) :5 ~20

SRISMG , SRR VESLRE, A5 SRR AL S RAR SR S Y
RAVEHRLT ] Al 5 KA THBT,2009,30(1) 90 ~96
S/NIC AT Az AP A3 R AR RN B 5 [ ). A S R
SRAMLTT,2009,30( 1) :260 ~267

Prinzhofer A, Huc A Y. Genetic and post-genetic molecular and
isotopic fractionations in natural gases [ J]. Chemical Geology,
1995,126(3 -4) :281 =290

Hill R J, Yongchun Tang,Isaac R. Insights into oil cracking based
on laboratory experiments [ J ]. Organic Geochemistry, 2003, 34
(1):1651-1672

K E BRI, AU, 45 AP R SO o B[ ] B
2F AR ,2007 52 (34 T ) :19 ~31

TRAKE BRI, 3 S R, A5 B R 20 o A SR 2R A (2
B)LAT I BRI, 2. B8 HUR 4 3t £ ol b 5 5 B A 5
[CT.Abnt: £ Toll i ik, 2004. 200 ~230

Cai C F,Hu W S, Worden R H. Thermochemical sulphate reduc-
tion in Cambro-Ordovician carbonates in Central Tarim|[ ] ]. Ma-
rine and Petroleum Geology,2001,18(6) :729 - 741
SETT, BROCHE BT T, A5 SE Xl A VLR R R AR 18
JEAE RS G R B A R [T ] 5 A kAl ~rad 4z, 2007 ,
26(1):44 ~48

BITF 53507 BB Bk 45 B b IX b B B 40t A U R 5
BRI JEE I ()] A5 KRR, 2008,29(2)
217 ~222

(¥ RIAE)



