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METHANE CARBON ISOTOPE AND ITS
APPLICATION IN NATURAL GAS PROSPECTING

Li Zanhao Yang Yikang Fong Minglang Bu Shuoxun
( Comprehensive Research Insti of Petroleum Geology, Ministry of Geoiogy

and Mineral Resources)

Abstract

Methane carbon isotopic composition can provide information on origin,
maturity and secondary modification of natural gas. Therefore, it can serve
as a useful geochemical clue for gas prospecting. The focus of this study is
concentrated on discussing the variation of methane carbon isotope in thermo-
genic natural gas.

1. It is the temperature that influences the maturity of organic matters
and determines isotopic fractionation range. The fractionation range is large
when the maturity is lower with methane generated contains light carbon
isotopic composition; the isotopic fractionation is decreased, when the methane
contains obviously heavier Carbon isotopic composition. The range of carbon
isotopic fractionation depends also on dif- ferent primary textures of organic
matters, giving rise to methane with its own properties. The jsotopic differ ence
in methane and kerogen can manifest the maturity of organic matters.

2. The carbon isotopic composition of methane in gas generated from crude
0il become heavier with the increase of cracking of crud oil. The difference
in carbon isotope of methane and crude oil can be used to distinguish the
oil-cracked gas and the associated one.

3, Because of cither the emergence of additional gas derived from the
later maturity of organic matters in source rocks or carbon isotopic exchange
under high temperature, the natural gas affected by high temperature may
produce an anomalous phenominon of $13C,>y13C,.

4. The manifestation of carbon isotopic composition of methane from coal
seams is quite unique, for the less metamorphic coal might bring about a
higher 813C, value, while the highly metamorphic coal species might even give
rise to lower 313C, value. The factor which exercises influence on this value
is more or less complicated. So it can’t be used for direct correlation.





