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Characteristics of carbon isotope while drilling and exploration significance of shale gas
in Niutitang and Doushantuo formations in Well Eyangye-2, Yichang, Hubei, China
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Abstract: To further analyze the characteristics of sweet spot of shale gas, aiming at two sets of ancient shale series of strata in Niutitang
and Doushantuo formations drilled in Well Eyangye-2, continuous sampling while drilling was conducted in the well site; the changes of
the carbon isotope values of mud gas and the carbon isotope values of cuttings head space gas with time series were measured. Based on
the continuous high-density carbon isotope data, the genesis and enrichment rule of shale gas were analyzed in combination with gas
compositions formation lithology and reservoir physical properties. Based on carbon isotope fractionation characteristics of the gas re-
leased from cuttings, the geologic elements of sweet spot in shale gas reservoirs were analyzed in combination with the development de-
gree of nanopore in shale. The results show that the reversal characteristics and humidity characteristics of methane and ethane indicate that
Niutitang Formation may have good potential for shale gas exploration. The variation of carbon isotope value of mud gas with true vertical
depth (TVD) is related to the residual liquid hydrocarbons in the oil generation window. The light isotope at the bottom of the Niutitang
Formation shale reveals that there are large quantities of residual liquid hydrocarbons, showing great resource potential. The dry component
and heavy carbon isotope of the Doushantuo Formation shale gas may have certain relation with the hydrocarbon generation material and the e
volution history of hydrocarbon generation and expulsion. The isotope fractionation characteristics of the gas released from cuttings are rele-
vant with the development degree of nano pore-throat system in shale, It should be practical to use the development degree of nano pore-
throat system as the judgment index of sweet spot in shale gas. This field-baseds continuouss and dynamic analysis method of carbon isotope
provides more valuable references for analyzing the genesis and enrichment law of shale gas and identifying geological sweet spots.
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Fig.4 Drilling shale formation and logging data while drilling of Well Eyangye-2
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Fig.5 Isotopes on-site sampling plan for Well Eyangye-2
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Fig.11 Comparison of shale gas isotopes, compositions and stratigraphic characteristics in Niutitang Formation of Well Eyangye-2

. 2.

, TOC

10
9.10

9.10

—29%0,

5%
0. 3%,

G

@

)



1354 2019 40

_32 53%0’\“_31 85%0, _30 02%!'\’
—28 96%. ,
S o
[27] s
12 2
Fig. 12 Isotope profile of mud gas in Doushantuo Formation ’
of Well Eyangye-2 ’
13,
— 34, 01%0 i ’ ’
—32 32%o., —30 89%~
—28 69%0; N o
13 2

Fig. 13 Evolution history of buried hydrocarbon generation in Well Eyangye-2
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