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Table 1 The argon and carbon isotopic composition of natural gas in Shengli oifield
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®"S (m) (ppm) | (ppm) (%)
M4 1032~1033 Na, 312 210 11 —45. 4 2
RE QD9 966~967 Na 389 410 96 —53.3 s
i: Y21—1 1828~1844 E, 345 83 14 —52.7 s
Y55 1448~ 1459 E, 349 170 25 —51.5 2 S
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B N18 1654 ~1658 B 297 70 0 —41.8 s
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¥k GGY 767~1770 N, 352 210 | 33 e
KE;E - Qz24—8 1090~1109 Na 337 380 81 AR
GN2—11 2570~2588 M, 564 170 81 —47.8 Y
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Fig. 1 The profile of petroleum accumulation in the Eastern Zhanhua depression
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Fig. 2 The profile of buried hill oil —gas accumulation in the Northern Dongying depression
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Fig. 3 The cross profile of CO;accumulation in Pingfangwang region (after Qi Houfa,1981)
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Table 2 The ‘°Ar/¥*Ar ratio and its origin in natural gas from different reservoirs
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Characteristics of Argon Isotopes in
Natural Gases of Shengli Oilfield

Low Wenhui Xu Yongchang
(Lanzhou Institute of geology. Chinese Academy of Sciences)

Abstract .

Shengli Oilfield is located in the Southeastern Bohai Bay Basin and tectonically belongs to the
ji'yang Depression, oil and gas reservoirs are found in the strata of Archaeozoic, Palaeozoic,
Mesozoic and Cenozoic. Studies revealed that the Carboniferous —Permian coal seams a;ld Jurassic
coae —bearing formations are the source rocks of coae—type gases,carbonate rocks that sedimented
during palaeozoic Era are the source rocks of high — CO, — contained natrual gases . The isotopic
composition of argon is a key parameter to identify the gases source and genetic type in th1s
oilfield. '

Based on the argon isotopic analytical results of 21 gas samples ,associatd with carbon isotopic
compositon and geological background ,the present paperdealt with the distribution law of ‘°’Ar/%*Ar
and ‘its relation with the source rocks and the age of reservoirs , then the author discussed the
distribution law of the air argon and the radio activity—generated argon in natural gases ,concluded
that; The isotopic composition of argon is mainly related with the age of source rocks; There is a
certain rertain reservoir—time effect in the gases that generated by new strata and traped in old ones
;Magamatic activity can result in the increas of argon isotopic ratio. Synthetical study of carbon and
argon isotopes indicated that in the target area, gases in the Tertiary strata are bio — thermal
catalysed tranzational gas and thermal catalysed oil—type gas that traped by their own source rock ;
There are self —origion and self —reservoir coal—type gases in Mesozoic strata. The gases in the
granite—gneiss of pre—sinian were derived from Tertiary strata ;palacozoic gases probably were the
mixture of middle Tertiary oil—type gases and Mesozoic coal —type gases; The formation of high—
CO, — contained gas were mainly related with magamatic activities ; The genetic types of bio —
thermal catalysed transitional gas, oil —type gas,coaltype gas and high — CO, —contained gas have
the characteristics of contineously evolution of Meso —cenozoic basins in China and gas— generating
series, each type has its own argon and carbon isotopic composition and evolution feature. the
average ‘"Ar/%Ar values of Trtiary and Mesozoic in situ sourced and reservoired gases are 335 and
564 respectively . According to the mathmatical analysis, the coefficient of reservoir —time effects
were primarily calculated for the gases that sourced from new strta and reservoired in old ones, 1. 25
and 147 for palaeozoic and pre—Sinian granite —gneiss respectivily. It is determined that the gas in
pre —Sinian is the mixture of Tertiary . oil —type gas(70%;)and Mesozic coal —type gas (30%).
High — CO, — contained gases in Pingfangwang Gasfield are the mixture of Tertiary organic
hydrocarbons and inorganic CO.formed by the decomposition of carbonate rocks which resulted from

magmatic activities.



