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Fig. 1 Distribution of different sedimentary basins in China
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Table 1 Distribution of *He/*He ratio of natural gas from Chinese oil/gas-bearing basins
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Table 2 Pb.Sr,Nd isotopic composition of Liaoche oilfield.Karamay oilfield and Tarim oilfield
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Fig. 2 Pb.Sr.Nd isotopic composition system of crude oil.bitumen and kerogen
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Fig. 3 He.Ar,C and D isotopic composition system of natural gas and hydrate in China
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BRI A, RZAK - “BRYEREVFIEL,
BEFMELERIITE 4,

BEEIAN . S8F Co, 5 Rk 0% FER
B, X SERTHRE ;CO, FBIKT 15%0 W 2H
LR ; % 8 “Ceo, > -8%HT,CO, BREHNKA ; X



360 WHRAE SR E I
% 3 HREFHER XASERB AR AMISIE( %)
Table 3 Isotopic properties of hydrocarbons of natural gas in Xujiaweizi area, Songliao Basin( %o}
St e B 2 | d°c, | d°c, | d°, | d°c, | #% B By | ', | d°c, | d°c, | d°C,
B401| 2853.6~32170 | Kid | 2596 | -25.28 | 2879 | 3127 | F+#101] 28420~28580| Jsh | -28.03 | 2964 | 2961
FES| 31864~32208 | Ky, | -27.33 | -25.55 THEI01 | 2043.0~29544 | Th | 4778 | 2562 | -31.62
7| 20887~3 1024 | Kids | -27.82 | 2566 | 2423 | 276 | FK101| 3017.0~30250| Lh | 2668 | 2298
#u7| 32852~33216 | Kid, | -2801| 2384 | 29.1 | -30.87 | il | 3550.1~3558.1 | KiSpy | -2644 | -23.44 | 3282 | 252
EYT| 33802~34820 | Kiyy | -29.52| -3072 | 299 | 27.83 | # 902 | 26518~26708 | Kid; | -286 | 243 | -2587 | 2226
FHEl| 2645227374 | Kids | 2782 | 2492 | -247 2 | 27166~27278 | Kidy | 2696 | 2182 | 26.13 | 2995
| 27786~28242 | Kid; | 2773 | 2423 | 2428 | 266 | ¥ 902 | 27950~28060 | Ky, | -27.64 | -24.42 | 2942 | 3086
JHE2| 2681.0~26044 | Kidy | 2729 | 2853 | 3113 I 902 | 28290~28690 | Kiy: | 265 | -2382 | 2695 | -27.26
Fk2| 2880.0~29040 | Kidy | 2871 | 2895 | 3501 | 3758 | ¥ 903 | 2193.6~22020 | Kq; | -31.06 | -27.76 | -2862 | -31.33
A3 27064~28050 | Kidy | 2699 | 2446 | 4143 | 2909 | & 903 | 23944~24520| Kiq, | -23.01 | -22.99
HE3| 2723627248 | Kidy | 2646 | 2176 | 28.03 | 28 | ¥ 903 | 2688226934 | Kids | 2795 | 2655 | -30.58 | 3066
The4| 2779.0~30038 | Kidy | 3074 | 2301 | 257 ¥ 903 | 2937.6~30532 | s | 2534 | 3352 | -324 | 3245
FHig4] 30544~30734 | Kid, | 2885 | 365 | -36.67 | -38.51 | 1T 903 | 29620~30070 | Ik | 2696 | 2972 | -312 | 3001
6| 30820~30952 | KiSz| -20.5 | 2071 | 238 | 22 | 4 293 | 15454~1573.0 | Kignyy | -51.35 | -36.28 | -2801 | 2537

BRI FYRH(2000)

FAPREGRMBERLDABHERRECREABRERUENRERH
Table 4 The test result of carbon and oxygen isotope of fluid inclusions in Ordovician carbonate veins of Ordos Basin

4 REEE (%) HAELEE (%) R E (%o) MAEEEE (%o)
4”0 4°c %0, d*Ceon ) d%0 dc 4”00 d°Cg,

B 21 | -17.69 | -1.05 | -30.4 293 | Belot | -1181 | 053 | -2328 164
156 | -174 | 034 | -33.06 318 | R | -1502 | 476 26.9 -6.07
144 | -1728 | -13 | -29.14 265 | B&1 | -1698 | 831 | -3068 | -937

TBez1 | -1694 | 865 | -3075 AL15 | B75 | 1523 | -8.65 284 | -1059
Bk 53 | -1444 | 432 | -2644 505 | sERE | 1807 | -1.56 30 2.95
53 | -1073 | 402 | 2212 633 | sERE1 | -1891 | -1.08 30 2.75

8 Ceo, < —10% B W R A VLB EHE K . ¥IEE 4, KK
8 BCco, fHH -11.5%0 ~ -1.64%0, FLHILHE 3 Fi/)
T ~8%o, % X B R 2L 5 Bk A LB VR Y CO,
FEARTHBHNE . B F i@ E R ELE 100 ~
160°C, B AL Fl# - BRAN B, MAETEE N
3000 ~ 4000 m, A M HId IR (3.5
~ 45 C/km)EE, HHEE R 100 ~180°C, X H
WML AT E & Mg.Fe Al S, RERIESRAE
B CO, 5HFBH AP THL CO, e, AT
CO, 5HHLCO, BEHEERE, :
4.3 =k#&ih CO, S AIHRE 4 & B R AF1E
FR=KEMAR . FERBEEM, kil -
ERIESRFL H Co, B AR R MEIME 5o

2% (2004) S i X AP 2 E AR
HRMBENHIX, 4i CO, KM 8 '8CeoZo M
-3.43%0 ~ =7.7%0, SIKFBUE R IKEW & *CeoZoo
(=3.17%0 ~ —5.4%0 )M , K78 AL (P B AL
B 8 BCop > —8%0), MPAFBUIIBA K - Bk
Bib A RS COo, MM FEMIR &M, HAILERN
(P EAVRHEE 8 ®Ceo, HTE —10%0 ~ -30%0 2
@),

4.4 FALEFHSBERIRRRE LR ARIFE

HEFSPH 0, 5 &5 CO, PRk & M F M
KEER, Y CO, ERRK F RL BT, BRI K5
ARAEHEE (8 °Ceo, Jy -5.88 ~ ~2.56%0); X4
CO, S HMEMEE < 20%Kf , ZHi 2 AA VIR, i
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Table 5 The test result of carbon isotope in Sanshui Basin, Guangdong Province

%51 -~ i ) Lkl 245
#5 B4 #B (m) CO,%E |d°C (%) E k3 B |d®C (%0
SHALI 99.8 -3.43 WA P -3.17 EHLHEL
#co, | $89 EB, | 14292~14327 | 996 4.6 K c 5.6 %é(}g;
=8 | ss24 | EB; | 16320~17320 | 99.54 58 | muaee | EX, 45 | g
THAH | Eh 135 97.41 77 | wikge | Ew 5.4 25 )
sS4 | EB, | 11614~11638 | 8964 | -1059 L
#co,| s83 EB, | 11035~11066 | 12.54 169 | zRE Eh, 106 | [ (f
we| NS EB, | 11350~11400 | 1797 | -1487 | % Eh, 206 | BLE#
BI EB, | 7540~7760 162 195 )
A H:(1994 ) 5453

B WHMK"RR, BT LLA B2 JT B R
TR, A HRTE S, CO, ETESS o X *He/*He
BE, EBFR LI R (3.7 ~ 4.89) x 10, BHFHI L
B R(4.9 ~ 5.54) x 10, A GEF R KT R i@ IR <
AXo

R, BRI EHORE, RYA
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F R B BT S
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B AR AIE 5
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He,Pb,Sr and Nd Isotopic Composition in China Oil-gas Fields
and the '"Dualism Theory"

LI Ai-yong"%3,ZHENG Yun-qing'**,ZENG Chao-wei®,
HAO Hong-lei*, WU Jing-feng?

(1. Eastern China Geological & Mining Organization for Non-ferrous Metals in Nanjing, 210093, Jiangsu, China; 2.
chhool of info-physics geomatics engineering, Central South University, Changsha, 410083, China; 3. Team 814,
Eastern China Geological & Mining Organization for Non-ferrous Metals in Zhenjiang, Jiangsu 212005, China; 4.

No.3 Bureau, China Exploration & Engineering Bureau, Taiyuan, 030002, China

Abstract: The organic and inorganic origin of oil and gas have been debated for about 240 years. Based on the He
isotopic composition, this paper has proposed that *He/*He ratio of gas—oil basin in China is controlled by regional
reservoir—forming background. Owing to the subduction of Pacific Plate and S-N deep-faults and dramatic
vocanic-magmatic activities in the eastern China, the values of *He/’He are the biggest, while that values of *He/*He in
the hinterland of China are the smallest, and in the western and southern China the values of *He/*He are intervenient.
The proportion of crustal and mantle sources of petroleum is uncertain. The Pb.Sr and Nd isotopes of Karamay,
Liaohe and Tarim oilfields showed the multi-source, multi-stages and multi—focal hydrocarbon accumulation. The
relations between He—Ar.Ne . Xe .C-D and 8 ®C,—C/ (C;+C;) of natural gas and its hydrate sufficiently demonstrated
that they are from crust and mantle. For example, the carbon isotope results showed that the oil and gas in Songliao
Basin, Ordos Basin, Sanshui Basin and Subei Basin are all contributed by crust and mantle. The Dualism theory of
crust and mantle origins of petroleum may be favorable to find deep oil-gas reservoirs.

Key words: oil-gas; isotopic composition; dualism theory; China



