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Reservoir characteristics and controlling factors of shale gas in
Jiaoshiba area, Sichuan Basin
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(1. Faculty of Earth Resources, China University of Geosciences, Hubei Wuhan 430074, China;
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Abstract: The generation and accumulation of shale gas has unique laws different from conventional hydrocarbon reservoirs. The
study on shale gas reservoirs is a key issue in the exploration and development of shale gas. At present, the knowledge of shale gas
reservoirs is relatively limited in Jiaoshiba area, for which a further study is required. Based on massive laboratory test data, the sta-
tistical analysis shows that the total organic carbon of Wufeng Formation, Upper Ordovician and Longmaxi Formation, Lower Siluri-
an is ranged in 0. 55% ~5. 89% and has an average of 2. 54% in the target intervals, presenting a gradual increase trend {rom top to
bottom. Based on whole rock X-ray diffraction method, the content of shale clay mineral is ranged in 16. 6% ~62. 8% and 40. 9% on
average, gradually reduced from top to bottom. The content of brittle mineral gradually increased from top to bottom, ranged in
37.2% ~83. 4% and with an average of 59. 1%. The helium injection method was used to test the porosity of target interval. The
measured helium porosity is ranged in 1. 17% ~7. 98% and 4. 61% on average, characterized by trichotomy of a low value between
two high values. Based on steady-state method. the measured horizontal permeability is ranged in 0. 002~335. 209 mD and 23. 785
mD on average. The reservoir pore structure has been studied using high pressure mercury injection method. Massive test data show
that meso-pores are developed and provide the main specific surface area, while meso-pores and macro-pores make major contribu-
tions to permeability. The pore types were observed using SEM in combination with argon-ion milling technology. It is mainly shown
that the organic pores increase while inorganic pores are reduced {rom top to bottom. Measured by desorption method, the total gas
content is ranged in 0. 44~5.19m’ /t and 1. 97 m®/t on average, showing a gradual increase trend from top to bottom. Research re-

sults indicate that the development of marine shale gas reservoir in Well Jiaoye 1 is controlled by mineral compositions and the devel-
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opment characteristics of organic matters. The total organic carbon is not only a major factor to control the lower reservoir member,

but also an important material to provide the storage space to shale gas. In the late diagenetic stage. the clay mineral assemblage was

changed {rom montmorillonite to illite, so as to form new micro-pores, leading to an increase in reservoir porosity and great influ-

ences on upper reservoir members. The content of brittle mineral is more than 50%, facilitating the development of fractures, so

that the permeability performance of reservoirs will be significantly enhanced. In general, Wufeng Formation and the bottom of

Longmaxi Formation are high-quality reservoirs as primary pay zones.

Key words: shale gas reservoir; porosity; pore structure; pore type; controlling factor; Upper Ordovician; Lower Silurian; Jiaoshiba area
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Fig.3 Integrated evaluation of shale gas in Wufeng-Longmaxi Formation, Well Jiaoye 1
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Table 1 Kerogen maceral composition analysis data of Well Jiaoye 1
T Pe 2 e
FE  JFW/m RREER IR Fv
G/ % &t "ot FIE SR/ % it 7ot FrAE
No. 01 2349.23 40.27 ®WRK—K#EE T  HWEKR 5257 Ki—B@ T BEHpsis 92.84 [
No. 02 2399.33 71.21 @K KiEE B WER  28.79 K- BE 6 HBELQELSH 100.00 W
x2 ER1FIERSENELHE

Table 2 Bitumen reflectance measurement data of Well Jiaoye 1

e = =Y 2 ik B/ m  PHERHER/ % BRI %
1 IRIBETE 2339.33 3. 66 2.80
2 MR T R 2349.23 3.31 2.57
3 Te IRBABKITIRA 235860 3.27 2.54
4 o REEBTRRE  2367.40 3.33 2.58
5 B ORBEBBERSA 237610 2.77 2.20
6 H o REBERDIRRSE 238540 3.27 2.54
7 RBETRFTR A  2397.10 4.04 3.06
8 KB RR A 2406.20 4.14 3.13
9 hEH  RBOARKERZA 241490 3.10 2.42
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Fig. 10 Distribution histogram of total gas content in Well Jiaoye 1
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