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Table1 The chemical composition of canned head— space gases in 3 600 ~ 4 438 m section
of Chengchuan— 1 well from Ordos basin
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Fig. 2 The composional change of canned head— space gases in 3 600~ 4 438 m section
of well Chengchuan— 1 from Ordos basin
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Table 2 Chemical composition of natural gases from Tarim basin and Ying— Qiong basin
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Table 3 Chemical and carbon isotopic composition of natural gases from Qikou sag

C C C d3c d3c

/m : : * | evete, |eve, ! 2

/% /% /% / %o / %o
15 Esyyo| 2773—2799.4 [83.87(6.03 | 5.37 7.36 0.88 |—43.4|—31.4
123—5 Es; [2904.6—2939.4]79.82]9.65 [ 5.81 5.15 0.84 [—42.8|—31.1
8-15-2 Ng 1768— 1946 193.98|3.19 | 1.51 19.97 0.95[—42.1|—28.5
717 Ng 1372. 8— 1461 [95.99(2.84 | 0.25 31.06 0.97 |—43.3|—27.0
) 38— 15 Ng [1452.3—1455.3(96.76( 0. 38 | 0. 48 112. 6 0.99 [—43.3|—29.7
29 Ng 1408.4— 1426 |98.56]0.2410.25 201. 1 1.00 [—42.0|—28.3

3 . 0.

, 1994, 15(2): 1~10
4 Hunt J M. Generation and migration of light hydrocarbong J] . Sci-

’ ’ ence 1984, 226:1 265~ 1270
N > 5 Rice DD, Claypool G E. Generation, accumulation and resoure po-
o tential of biogenic gas[ J| . AAPG Bulletin, 1981, 65: 5~ 25
, , 6 Stahl W. Caibon and nitrogen isotopes in hydrocarbon research and
explration] J]. Chem. Geology, 1977, 20. 121~ 149
b
. . . C1/Ca"\iCa/ nCa BN
(M]. . , 1991
/ ’ 8 . [J. s
1991, (2):42~49
9 s ,
[J. , 1996, 41(3). 242 ~244
10 . s
. . [J]- » 1995, 40(1): 94~ 9%
1 Leythaeuser D, Mackenzie A S, Schaefer RG, ef al. A novel ap- " N
proach for recognition and quantification of hydrocarbon migration ’ c LA
, ) [q.
effects in shale sandstone sequence[ J] . AAPG Bulltin, 1984, 68:
, 1992. 363~ 374
196 ~ 219
12 . ) [M].
2 ) .

, 1991. 293 ~ 297
, 1991, 12(2): 153~ 160

Chemical Composition of Gases as a Geochemical Tracer
of Natural Gas Migration
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Abstract

The chemical compositions of gases released from sedimentary rocks by acidolysis, canned head— space

gases of rocks and commercial natural gases, which were collected from different areas of various oil/gas bear-
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ing basins in China, were analyzed. Combined with natural gas generation and geological evolution of Ordos
basin, Tarim basin, Ying— Qun basin and Huanghua depression, the chemical composition change resulted
from natural gas migration was discussed in this paper. As a result of the obvious fractionation in the chemical
composition during gas migration through porous sedimentary rock, the evidence that the molecular of
methane will preferentially migrate to heavier gaseous hy drocarbons and normal butane to isobutane was recog-
nized .

1. acidolysis gases released from sendimentary rock The com positional ratios of C1/C2+ and Ci/Ciotal of
the gases released from sedimentary rocks by acidolysis, which were collected from 3 080 ~3 560 m section of
well Chenchuan— 1 in Ordos basin, decrease with increasing of the buried depth ( as shown in Fig. 1 ). The
organic matter in this section is from condensate to over—mature and three gas producing layers are found in
brown sandstone with TOC values less than 0.3%. However, above tw o ratios resulted from thermal gas gen-
eration from organic matter should tend to increase with depth corresponding to its thermal maturation. This
suggests that the molecular methane preferentially transfer to heavier gaseous hydrocarbons during gas migra-
tion.

2. canned head — space gases The methane concentration and heavier gaseous hydrocarbons concentra-
tion of canned head— space gases from reservoir rocks are far greater than those from source rocks (Fig. 2a),
which are collected from 3 600 ~4 438 m section of well Chenchuan— 1. And the ratio of Ci/ (C2+C3) is
much bigger in the reservoir rock than source rock and becomes bigger and bigger with the depth (Fig. 2b).
Ci and Co+ concentration in the source rock of 6th to 10th section of Majiagou V group are obviously larger
than those of M ajiagou | group to IV group and the Ci/ (C2+C3) ratio becomes bigger with buried depth,
indicating that natural gases generated in the 6th to 10th section of M ajiagou V group is migrated and trapped
in the reservoir.

3. commercial natural gases The natural gases with the same origin identified by 8°C; and 8°C; values are
trapped in different reservoirs, which are distributed in Donghetan reservoir of Tarim basin, Dongfangl —1
and Luodong15—1 reservoirs of Ying— Qun basin and Qikou sag of Huanghua depression. Their chemically
composi tional change of C1/C2+, C1/Ciotal and Ciotal gaseous hydrocarbons/ Cotal non— hydrocarbons in the vertical also re-
veals that the molecular of methane preferentially migrate to heavier gaseous hy drocarbons and hydrocarbons to
non— hydrocarbons. As a result of migrational fractionation, the natural gas with much more methane than
heavier hydrocarbons is trapped in relatively shallow reservoirs.

Key words natural gas migration  natural gas generation  chemical compositional fractionation, geochemi-

cal tracer



