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Table 1 Carbon isotope ratios of natural gases and acidlysis hydrocarbons from Ordos Basin

# 5 FH B (m) B 3C, 8C, 8Cs 3C, £
3334. 83— 3334. 98 Cst —33.8 —22.1 —21.5 —20.9
3.2
s 1 O mx —35.6 —29.6 —31.0 —29.2

3443—3472 Oymz —33.9 —27.6 —26.0 —22.8 AR
Oimz —34.7 —29.6 —31.0 —29.2 .o

B2 6
3582— 3585 Omzx —33.9 —30.0 —24.4 —24.4 KBRS
" 3122.3—3132. 4 Oimz —35.6 —26.4 —27-6 5]

17
3177—3182 Oimz —33.2 —30.7 —26.9 RRE
2195.7—2195. 9 C —38.4 —23.5 HEs

#n
2041 —2061 C —34.1 —23.4 REK
2186—2208 Cst —39.1 —22.8 .53

W4
2210.5—2210. 6 Cst —33.9 —22.5 —21.9 KRR
" 3605— 3606 O;m —37.9 —28-4 —24.8 BRS
20 .

3522—3524 Oym —34.6 —30.9 —27.6 KRR
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Bk 28
3366 —3371 Oym —34.1 —28.3 KRS
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Table 2 Comparison of the carbon isotopic compositions of natural gases and acidlysis

hydrocarbons from the central gas field of Ordos Basin

% i B ® 313C,) (%) 33C2 (%) KitHRHN
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Fig.1 Comparative diagram of the natural gases and acidlysis hydrocarbons

from the central gas field of Ordos Basin
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Fig. 2 Change of the carbon isotope ratios of methane with depth from the natural gases

and canned gases of Ying Gehai Basin
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Table 3  Carbon isotopic composition of three oil —associated gases from Well Jiefang 124
il H B (m) B 3¢, 1C, MG,
1 4420 T, —36.5 —35.3 —32.2
2 4946 —35.2 —34.9 —29.8
3 5081 —35.6 —35.5 —29.9
x4 XBBAMFEHS ~EXNRKE WAL (%)
Table 4 Carbon isotope ratios of the natural gases from multizone
gas production wells in Ying Gehai Basin
#* 5 FH B (m) 313C, 33C, 313C; 313C,
HH1-1-1 1284 —36.0 —26.2 —24.9
1296 —36.9 —26.7 —23.6
1331 —36. 8 —24.8 —24.5 —23.5
1361 —33.6 —27.1 —22.1
1452 —34. 6
2625 —33.1 —26.9 —27.5 —25. 6
1420 —36.8
%K15-1-1 2200 —34.5 —24.1 —24.6 —23.9
B13-1-1 3586 —35.8 —25.2 —24.2
3702 —35.5
3725 —35.9 —24.0
B13-1-2 3849 —34.7 —24.6
3907 —34.7
H13-1-3 3817 —39.4 —26.5 —25.0
3871 —37.8 —26.0
H13-1-4 3921 —37.1 —26.3
3961 —36.9 —26.3 —25.2
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Fig.4 Change of the carbon isotope compositions of natural gases with depth in Ying Gehai Basin
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Isotopic Geochemical Traces of Gaseous
Hydrocarbons for Natural Gas Migration

Zhang Tongwei Chen Jianfa Wang Xianbin Shao Bo Li Chunyuan

(State Key Laboratory of Gas Geochemistry, Lanzhou Institute of Geology, Chinese Academy of Sciences, Lanzhou 730000)

Abstract

A lot of theoretical and practical studies have been done on applying the carbon and hydrogen isotopic
compositions of gaseous hydrocarbons to indentify the type of natural gas and trace the type and maturation of
potential gas source rocks. However, there are few studies on the application of the isotopic character of nat-
ural gas to gas migration. The main argument point on the above case is whether the isotopic fractionation oc-
curs druing gas migration. In this paper, according to the characteristics of the carbon isotopic composition
from acidlysis gas, canned gas and natural gas of Ordos and other oil -~ gas bearing basins, the changes of car-
bon isotope compositions of gaseous hydrocarbons during gas migration are discussed and the following con-
clusions are obtained.

1. While natural gas migrates a Jong distance through microfractures and the pore system in strata, a
certain isotopic fractionation for methane occurred but little isotopic fractionation for heavier hydrocarbons.

2. A relatively good concordant and comparative relation exsits between the carbon isotope compositions
of heavier hydrocarbons from acidlysis gas of source rocks and those from natural gas orginated from the
same source rocks. The correlation of direct gas and its source rocks was carried on from this coincidence.

3. The carbon isotope ratios of methane from canned gas are equal to those of natural gas at gas produc-
tion layers and show much heavier than the normal incrcase tendency with depth near gas production layers.
The exsitence of gas layers may be indicated according to the vertical isotope characters of methane from
canned gas.

Key Words: Natural gas migration, isotopic trace



