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Table 1 Normal carbon isotope order of biogenic alkane gas in China
. . s8¢/ %”

oM #F = =3 A 5°C, &°C, °C, 8°C,
37 It 4.313 - 3.294 - 3.022 - 2.934
oo #1129 Tyx® 3.477 - 2.476 - 2.370 - 2.352
JIl 93 Tax* 3.499 - 2.438 - 2.162 - 2.075
B 13 i3 3.313 — 2.866 - 2.590 - 2.421
% 34 Tsy? 4.946 - 3.758 — 3.365 - 3.291
IR % 1 £ 6 Pix 3.534 - 2.638 - 2.433 -2.323

k% 68 oym’ 3. 400 - 2.350 - 2.160 -
il 1 0 3.217 - 2.520 - 2.387 - 2.312
YH4 Ny 3.289 - 2.468 - 2.117 - 2.116
AR LN58- 1 T 3.592 - 3.404 - 3.198 - 2.883
prikaal| 0 4.272 - 4.062 - 3.426 - 2.915

4 Qis2 6.782 - 4.652 - 3.258 -

Sk R 21 Qs 2 6. 490 - 3.766 - 2.357 =
Yil- 6 E;' 4.204 — 2.869 - 2.631 - 2.621
[1529) Eoz 3.784 - 2.29 - 2.120 - 2.117
R IR 11,5153 T, 3.389 - 2.878 - 2.825 - 2.815
—IX 7518 C 4.505 - 3.918 - 3.163 - 3.077
i 1 Is 3.975 - 2.673 - 2.531 - 2.480
moonE 452 Jas 4.045 - 2.472 - 2.459 - 2.430
FEA&R3 Jox 3.955 - 2.764 - 2.612 - 2.513
¥ 32- 8 Kig® 4.905 - 3.677 — 3.303 - 3.216
A I 4135 Kgn® 5.283 - 3.685 - 3.428 - 3.109
It 81 K;q* 3.534 - 3.245 - 3.191 - 2.959
T3 Ed? 5.293 - 3.244 - 2.911 - 2.822
363 Eo_3s! 5.042 - 3.971 - 3.421 - 3.019
e Mn e 4 Eo 3s* 5.138 - 3.29 - 2.994 - 2.861
23 Eo 3s* 2.780 - 2.431 - 2.411 - 2.390
F 402 0 3.773 - 2.587 - 2.409 - 2.392
ot 98 Ed 4. 446 - 2.837 - 2.734 - 2.730
75 60 E/f2 5. 000 - 4.297 — 2.906 — 2.891
BRTE Yal3- 1- 2 Esl 3. 560 - 2514 - 2.423 - 2.413
Yal3— 1- 4 Esl 3.778 - 2.59 - 2.451 - 2.448
DF1- 1- 2 Nyth 3.320 — 2.480 - 2.470 - 2.380
TR DF15- 1- 1 Nyth 3.464 - 2.349 - 2.025 - 1.902
LD20- 1- 1 Nyth 3.204 — 2.420 - 2.134 - 2.104
P3 Eyp 3. 608 - 2.744 - 2.727 - 2.726
R K1 Exh 3.558 - 2.826 - 2.672 - 2.623
1S36- 1- 1 Em— Elm 4.613 - 2.931 - 2.707 — 2.693
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Table 2 Carbon isotope order of abiogenic
gas of in China and abroad

S Zhh 32 88 % §BC/ % §BCi % 88Cd %

F%W1 - 1.870 - 2.240 - 2.410 - 2.820

FE2 - 1.890 - 1.900 - 3.410
hE M %9 - 2.711 - 3.005 - 3.005
JF501 - 2.726 - 2.769 - 2.890
PU¥E 1 — 2.800 — 3.400 - 3.410

- 3.298

Rifg K1 -1.700 — 2.200 - 2.900
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Table 3 Comparison of §°C values of methane and its homologues components

from humic and sapropelic sources having the same or similar maturity

o . R 8C/ %
2 #5 J=2A ST RJ % peEe 5C i peEe
1 2 3 4
R % 11- 32 Iiy® WK FI4 1. 038 - 4.641 - 3.595 - 3.230 - 3.116
] Pis R 1. 040 - 3.204 - 2.558 —2.422 - 2.314
Y2 BH 8 Tay? 3 MR 1.080~ 1.100 — 4.737 - 3.720 - 3.309 - 3.168
A B 13- 1-2 Esl WA 1.090~ 1. 100 - 3.560 - 2.514 - 2.423 - 2.413
gl 2 Ji! WHAR P 1.045 - 4.626 - 3.278 - 3.000 - 2.982
IS 75 401 0 TR 1.050 = — 3.650 — 2.560 - 2.370 -
S8R Z W 41 0 MRS 1.900 - 3.671 - 2.930 - 2.731 -
HEME 7R &1 Cab SRS 1.900 £ - 2.990 - 2.276 - -
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Fig.1 Geochemical profile of later— early Permian source rocks in gas producing area in southern Sichuan basin
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Table 4 Reversed order of carbon isotope of alkane gas in the southern gas area in Sichuan basin
83C/ %
/=T Ei= He o= =
< H Cin H/ m 2 5°C, 5°¢, 8¢,
25 2 143~ 2 153
A it B3 2342 3 393 P - 3.318 - 3.542 - 3.053
SR 12 2 915.5~ 2 982 P3A- B - 3.221 — 3.347 — 2.985
INE fF 11 2 266~ 2 326.2 P2A- B - 3.252 - 3.367 - 3.029
Z59 Z5 2 341~ 2 358 P3A- B - 3.318 - 3.399 — 2.985
06 2300~ 2 337.2 PjA- B - 3.225 - 3.517 ~ 3.189
4z 9 33 2333.5~ 2355.0 P3A- B - 3.295 - 3.538 - 3.169
9417 2051~ 2 052.3 P3A - 3.291 ~ 3.5 - 3.188
g 21 2 643~ 2 649 P3A - 3.209 - 3.614 — 3.194
F17 - P, - 3.266 - 3.422 - 3.000
X -
il 714 - P, — 3.264 - 3.420 - 2.762
. 32 2 851~ 2 852 P - 3272 - 3.51 - 2.83%4
i e 2 ¥ 23 85 85 2 3.27 3.517 83
3 47 3 052.7~ 3 085 P3 - 3.142 - 3.557 - 3.164
=nin &4 2 891~ 2 897.2 p3 - 3.072 — 3.467 ~ 3.108
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Fig.2 Reversed order of isotope caused by mixing of gas from different— types source rocks
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Table 5 &C value of one component of heavy alkane gas caused by bacterial oxidation in China
. - - S EEAIN % 8¢/ %

@l WA HE ke R N, €O, CHy, GHs CGHg CHp &%, 8%, 8%, 85,
=R 4 1 L3 JE 18 - T3y6 8.79 0.19 33.82 13.07 27.65 14.35 - 4.695 - 3.843 - 3.872 - 3.312
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AL ARG 21201 1185.6~ 1216.0 Ky 1.62 1.39 95.32 0.95 0.16 0.29 - 5.087 - 3.676— 2.982 — 3.020
Kt 5-7 1824.0~ 1 826.5 Ng 0.13 1.20 92.61 3.86 1.08 1.12 - 4.283 - 2.636- 2.213 - 2.430
WS & 14 1944.4~ 1956.0 Es3 1.34 0.58 83.09 2.01 3.93 4.30 - 5.389- 3.889 - 2.830- 2.888
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Table 6 Major components and carbon isotope compositions of shallow gas formed by bacterial degration in Shengli oilfield

Jpo 5/ m o AR EEAN % §°C/ %
N, CO, CH, C-Hg CHg  CiHy 8¢, 8¢, 8¢, 8c,
MAER 7 1288.3~ 1324 Ng 1.75 0.16 96.98  0.82 0.22 0.07 - 4.280 - 2.917 - 1.904 - 2.315
MAEF 3- 15 1386~ 1393 Ng 0.11 0.59 94.94  1.80 1. 66 0.72 - 4.054 - 3.768 — 1.905 - 2.180
Mool 1140~ 1164.8  Es' 1.57 138 9591 0.81 021  0.12 - 4.868 - 3.060 - 2.427 — 2.642
H2-9 1136~ 1190 Es' 1.43 1.91 95.34  0.84 0.21 0.17 - 4.897 - 3.027 - 2.231 - 2.588
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DISCUSSION ON RECOVERABLE OIL RESOURCES IN CHINA

Zhang Kang

( Exploration & Production Research Institute, SINOPEC, Bejing)

Abstract: There is great difference between the petroleum resources used in China and the concept of resources comr
monly used in the world, which would easily result in confusion and misunderstanding. So, we especially regard the
resources used in China as geological resources, which can be called recoverable resources after it has been revised
with its economic availability and predicted recovery . It can then be approximately correlated with the resources in the
world. Based on the composite volume of proved reserves and geological resources in 2000 to be 1035 x 10°%, and the
recoverable resources is calculated to be 116. 1 x 10% , correspondingly, the degree of resources to be proved is
52.2%. After averaging the 16 values independently estimated by different geological experts in different periods, the
recoverable resources is about 132. 5 x 10%t. Being compared to the equivalent values, the recoverable oil resources in
China is slightly higher than that of natural gas . For both resources and undiscovered oil recoverable resources, east-

ern China ranks first, and the second would be north— western China and the continental shelf.

Key words: oil; resources; recoverable resources; degree of resources to be proved
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CAUSATION OF PARTLY REVERSED ORDERS
OF 6°C IN BIOGENIC ALKANE GAS IN CHINA

Dai Jinxing Xia Xinyu Qin Shengfei Zhao Jingzhou

( Research Institute f Petroleum Exploration and Development , PeiroChina, Bejing )

Abstract: The §°C values change in a regular manner with the increase of hydrocarbon gas molecular weight, i. e.
change in normal order or reverse order. The normal order is 8§80« BP0« 513C3< 513(]4, and the reverse order is
613C1> 613C2> 613C3> 513(]4. Partly reversed order is also common in gas samples from different basins in China, such
phenomenon can be atiributed to one or several of the following reasons: ( a) Mixing of biogenic gas and abiogenic gas;
(b) Mixing of gases from sapropelic sources and humic sources; ( ¢) Mixing of gases from two source rock intervals of

the same type but of different maturity; ( d) Mixing of gases from one source rock interval of varying maturity.

Key words: biogenic alkane gas; carbon isotope; reverse; secondary gas; mixing gas; China
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