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Abstract ; In order to determine the source of natural gas and to reveal the factors controlling the accumulation and dis-
tribution of natural gas in the Ordovician reservoirs of the study area, we studied the composition of the natural gas
through geochemical analysis and comprehensive geologic studies. The Ordovician gases are revealed to be entirely dry
gas and their dryness indices range from 0. 958 to 0. 986. Geochemical analysis indicates that the Ordovician gases are
mostly derived from the Carboniferous-Permian coal measure source rocks, whereas the marine Ordovician source is
assumed to be a minor contribution. This is also supported by the Ordovician source rock analysis, which has revealed
that the organic matter content of the mudstones and the carbonates is commonly not high. The average TOC of the mud-
stones in the Wulalike , Kelimoli, Lashizhong formations are only 0. 54 % ,0.52% and 0. 43 % , respectively, and that of
the carbonates in the above three formations are 0.35% ,0.31% and 0. 25%, respectively. Comprehensive studies
suggest that the gas accumulation and distribution is principally controlled by structure, reservoirs, cap rocks, quality
source rocks and migration pathways. Gases mainly enrich in places where the following 5 factors couple, namely struc-
tural highs of the slope,highly developed reservoirs with dissolution fractures and vugs, cap rocks of the Wulalike and
Lashizhong formations, quality source rocks, and migration pathways for downward charging of gas from the Upper Pale-
ozoic source rocks.
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Fig. 1  Location of the study area in Ordos Basin
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Table 1 Composition of the Ordovician gases in the northwestern Ordos Basin
4 i I /m R % TR
CH, C, H, CiH, ic, nC, o, H, N,
1 03w 3936.5~3979.0 84. 968 1.777 0.218 0. 025 0.021 8. 396 0 4.583 0.976
AR 0,k 4 040.0 ~4 085.0 94.974 3.254 0.430 0. 168 0.115 0.209 0.029 0. 820 0. 960
AR 0,k 4040.0 ~4 045.0 96. 224 1.233 0.130 0. 000 0. 000 0.913 0.019 1. 481 0.986
A2 0,k 3984.0~3988.0 92.798 3.516 0.388 0. 059 0. 057 1. 547 0. 044 1. 591 0.958
25 29 0, zh 4245.0 ~4 250.0 94.014 4.369 0.567 0. 000 0. 000 0.207 0. 020 0. 825 0.950
2 0,k 3966.3 ~4016.0 91. 002 4.331 0. 631 2.482 0.198 1. 356 0.948
I 357 0,k 3948.5~3961.0 94.273 3.232 0. 801 0. 381 0.254 0.718 0. 066 0.271 0.953
K1 0,k 3883.2~3890.0 94. 090 2.240 0. 160 0. 060 0. 050 1. 650 0. 090 1. 660 0.974
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Table 2 Carbon isotope composition of

the Ordovician gases in the northwestern Ordos Basin

Jpo o VREE/m a‘»‘ocl/ a”ocz/ 8‘30C3/
%o %o %o

AR 03w 3963.5~3976 -39.11 -27.26

AR 0,k 4083.0~4085.0 -38.92 -27.17 -25.00
A2 0,k 3975.0~4148.0 -35.06 -25.14 -22.57
K1 O,k 3934.0~3940.4 -34.26 -25.71 -20.45
I 357 0,k 3948.5~3961.0 -33.32 -24.53 -22.94
=19 0,k 3942.0~3945.0 -34.64 -27.28 -25.85
5 360 0,k 3981.0~3989.0 -33.29 -21.43 -24.51
829 0,zh  4245.0~4250.0 -27.88 -26.89 -28.87
516 P,a®  3923.0~3926.0 -29.19 -22.44 -23.63
32 Pir 3856.0~3860.0 -31.62 -23.93 -25.68
%530 Pis'  3771.0~3774.0 -33.23 -23.63 -23.94
75 363 Pit  3956.5~3960.0 -34.82 -24.64 -23.79
75 361 Pis'  3692.0~3710.0 -33.71 -24.48 -24.26
75 398 Pir 3929.9~3931.0 -32.36 -24.91 -26.39

1 Oqw N I BBR 58 B HL S 50 L5 0,k S v BB 45 v FLEE L 415 0,2h
NHREGE R T ILA; P AP BE T A& THNABGP s
KT ZBSINPEH B P AT &SRR,
~39.26%0) A0, HH 245 8" C, 4351k - 27. 26%o
=27 17%0, %% 8" C, Ky —25%o, TR [ Z AR XS
e R T, Pl T AR 1 R A PR G o 2 R
SRR SRR BN B R 37 2 2 5L 16 5 91, S A A8 3
1 SN g5 L 2 05 =2 ] e IR (07 2 Bl 0 4, EL K
8°C, > —28%o, I ALIFEAIR 1 1 R 76 9 1 4
PUAL BT AR T EEH A T B B 4 S5 A KRR, A
AR R R AT LIHE RS, B TR L JEER
JE B3 2% ) O 6 R B 42, AR SCAMBT Ay T B T i
BRI e, (5t AN HE R B P 2R U STk
ARG SR .

1.3 BEERRBRESIEN

I, [T A A ) 2 1 PR sy st AT AR i PR 6
FEIRA I PENARIEA R I B, $12 Y A RO i e



714 A s R R AR MR %536 %
-20 -20
a
- -22
m
-24 ‘ -24
-6 -26
-28 -28
O 30 o 30
% w©
-3 -32
-34} -34
=36 -36
38 -38
_40 1 1 J _40 1 1 ]
1/3 1/2 1 /3 172 1
1/C, 1/C,
—0— 163, P —M—EE32H, Py —a— 30, Pys' ——&1FEI3E, Ow  —B— HIEIFE O —4— &I 0%
B 3363, Py —K— 3613, Pis'  —@— 533983, Pyt - Rk 0. —K— 53573 Oh  —@— HB194F, O,k
—— @13k, Py —— R4 P — (EAFE P, 36045, O —— W03 O
—— {F4H, P —m—fT9H, Ps A {E113, P R e
FE6H, Px ——{E11HE, P —O— @1 Prs
B2 SRR Z W i P At Ly A SN R B R DR AR AR [ 61 2R 4 A 4T L

Fig. 2 Comparison of carbon isotope between the Upper Paleozoic and Ordovician gases from the northwestern Ordos Basin
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origin of natural gases from northwestern Ordos Basin
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Fig. 4 Histogram of TOC of the Ordovician source rocks in the northwestern Ordos Basin
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Fig. 5 Map showing distribution of gas-water contact in the northwestern Ordos Basin
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Fig. 6 North-south cross section showing the migration of Ordovician natural gas in the northwestern Ordos Basin
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Table 3 Correlation of porosity and permeability between the
gas zone and water zone in the Kelimoli Formation in the

northwestern Ordos Basin
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