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Discovery of high density methane inclusions in
Jiaoshiba shale gas field and its significance

Gao Jian' ,He Sheng',Yi Jizheng’

(1. Key Laboratory of Tectonics and Petroleum Resources of Ministry of Education ,China University of Geosciences ,
Wuhan , Hubei 430074 , China ;2. SINOPEC Jianghan Oilfield Company , Qianjiang , Hubei 433124 , China)

Abstract : High density methane inclusions are discovered in the samples of quartz and calcite veins from Wufeng-Long-
maxi Formation of Jiaoshiba shale gas field through micro-thermometric and Raman spectral analysis of fluid inclusions.
The Raman scatter peak v, and the homogenization temperatures of methane inclusions are applied to calculate the density
of pure methane inclusions. The Raman scatter peak v, is in the range from 2 910. 57 to 2 911. 27 cm ~! and the homoge-
nization temperatures( T, ) ranges from -95.8 to —88.2 °C,and the corresponding density values range from 0. 254 to
0.290 g/cm’ , which signifies methane inclusions of high density. Taking the minimum homogenization temperatures of
two-phase fluid inclusions paragenetic with high density pure methane inclusions as the trapping temperature of the latter,
the state equation of CH, system is employed to calculate the trapping pressure for the high density pure methane inclu-
sions in geologic history ,and the calculated trapping pressure is 102. 6 —137. 3 MPa and the corresponding pressure coef-
ficients is 1. 63 —2. 18 ,indicating medium-to-high overpressure characteristics. The abnormal high pressure and relatively
high temperature during the formation of the high density methane inclusions may represent the temperature and overpres-
sure of gas shale at the early stage of the Yanshanian uplifting. The discovery of high density pure methane inclusions can
provide a key evidence for further studies on the formation and evolution of overpressure and the relationships between the
enrichment of shale gas and the overpressure in the Wufeng-Longmaxi Formation of Jiaoshiba shale gas field.
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Fig. 1  Structure outline and the location of sampling wells of Jiaoshiba shale gas field,Sichuan Basin
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Fig.2  Stratigraphic columnar section of the Upper Ordovician-Lower
Silurian of Well JYA in Jiaoshiba shale gas field,Sichuan Basin
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Table 1 Details of shale samples containing quartz and calcite
veins selected from Wells JY1 and JYA for fluid inclusion
analysis in Jiaoshiba shale gas field ,Sichuan Basin
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Fig. 3 Occurrences and shapes of methane inclusions and pyrobitumen in

quartz and calcite veins from Wells JY1 and JYA in Jiaoshiba shale gas field,Sichuan Basin
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Laser Raman spectra for a pure methane
in Jiaoshiba shale gas field, Sichuan Basin
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Table 2 Measured Raman scatter peak v, positions, calculated densities and trapping pressures

of pure methane inclusions in quartz from Well JYA in Jiaoshiba shale gas field
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Fig. 5 Pictures of phase transition processes during measuring homogenization temperatures

of pure methane inclusions from Well JYA in Jiaoshiba shale gas field,Sichuan Basin
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Table 3 Homogenized temperatures, calculated densities and
trapping pressures of pure methane inclusions in quartz
from Well JYA in Jiaoshiba shale gas field

- PR KA R R

5 3 Epﬁ;@% - p/ BB 216.3 C &I F
i JEE/C AHAS (g- em ™)
WIRETI/MPa IR
FI-2  -88.6 Ml  0.258 105. 86 1.68
FI-8  -90.4 #ifl  0.267 114.25 1.81
FI-10 —-88.2 #ifl  0.256 103. 90 1.65
FI-11  -89.6 Wbl 0.263 110. 59 1.76
FI-12  -95.8 it 0.290 137.27 2.18
FI-13 -89.6 #ifl  0.263 110. 59 1.76
FI-14  -95.1 ¥ghl  0.287 134. 39 2.13

T8 :py ZFIT P b LAYy — IR AN A0 (3) TR Y e R A o
BE AR ISR py 5 W G AL BEARIE A 91 — P AR R K
AR AN (4) TR .

%1/ MPa
0 20 40 60 80 100 120 140 160

0
1
2 <% f'(//
3 "2
g3 7z B,
< - o, NG
P % %5y,
%
¥4 % %,
2 &
5 =
%
6 B
/)) @O O @
b g
;

7 e T el AT T 2 A3 T DL R A BT
Fig. 7 Variation range of trapping pressures and

burial depth of high density pure methane inclusions
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