
Objective 
 
With the discovery of the Fuling shale gas field and the 

realization of commercial exploitation, the prediction of 
shale gas well production state has attracted wide attention 
of scholars at home and abroad. Although many scholars 
have put forward the prediction method of shale gas 
productivity based on numerical simulation, the research 
on accurately judging the state of shale gas production is 
still insufficient. Previous studies have neglected the 
indication significance of carbon isotope fractionation 
degree of alkane gas to indicate the state of shale gas 
production. The process of “adsorption-desorption”, 
“diffusion” and “dissolution” of shale gas will lead to 
isotope fractionation which is important to judge the state 
of shale gas production. Carbon isotope of shale gas 
becomes heavier with time and production decreases in 
North America, but carbon isotope keeps stable in 
conventional oil and gas production all over the world. 
Therefore, carbon isotope fractionation can be used to 
indicate the state of shale gas production. For the Fuling 
shale gas field has a short production time, it is impossible 
to obtain the productivity and isotope data of the whole 
production cycle at present. Therefore, this work selects 
the shale core of the Longmaxi Formation to carry out 
field desorption to obtain the gas production and isotope 
data, and establishes the relationship between the shale gas 
production and the carbon isotope of alkane gas in this 
area, and then takes a preliminary evaluation of shale gas 
exploitation stage. The research results may provide 
geochemical reference for further exploration and 
commercial planning.  

 
Methods 

 
The well gas samples and shale core samples of the 

Longmaxi Formation were collected from the well JY11-

4, and field analysis, gas composition and carbon isotope 
test were completed in the State Key Laboratory of Shale 
Oil and Gas Enrichment Mechanisms and Effective 
Development. Core samples were desorped by gas field 
instrument to measure desorption shale gas content, and 
the lost gas content was recovered through the USBM 
linear regression method. The sum of the determined 
desorption shale gas and lost gas was the total gas content. 
Desorption shale gas composition was analyzed by the 
Agilent 6890N according to GB/T 13610-2003, “Natural 
Gas Composition Analysis Gas Chromatography”. 
Desorption shale gas carbon isotope was analyzed by the 
DELTA Plus XP mass spectrometer according to GB/T 
18340.2-2010, “Isolated Mass Spectrometry for the 
Determination of Stable Carbon Isotopes in Organic 
Matter”. 

 
Results 

 
The shale gas components of the JY11-4 well are 

dominated by methane, with the concentration averaging 
98.47% in four sampling times. The carbon isotope 
sequence of alkane gas is completely reversed, with 
average δ13C1 value of −30.2‰, average δ13C2 value of 
−33.6‰ and average δ13C3 value of −36.5‰ (Appendix1). 
The field desorption results of the Longmaxi Formation 
shale core of JY11-4 well show that the accumulated gas 
content is 1.91 m3/t, and the desorption gas components 
are dominated by methane, with a little of ethane, carbon 
dioxide and nitrogen.During the desorption process, the 
methane and nitrogen content gradually decrease, while 
the ethane and carbon dioxide content gradually increase. 
The δ13C1 values vary from −28.6‰ to −11.9‰, δ13C1 
values vary from −37.6‰ to −33.8‰ (Appendix 2). 
According to the selective adsorption of multi-component 
gases by organic-rich shale, it is shown that free gases are 
dominant in the initial stage (first 3 hours) and adsorbed 
gases are dominant in the later stage of desorption. The 
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