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Abstract ; Low-temperature adsorption/desorption of liquid nitrogen and isothermal adsorption of methane were used to
characterize the shale reservoir capacity for adsorbed gas and free gas so as to describe the occurrence of shale gas in the
original reservoirs of the Niutitang Formation in southern China. Combined with the gas-bearing properties of typical
wells, the occurrence mechanism of the shale gas was studied and the “sweet spots” were identified and optimized in the
study area. The results show that 1 to 2 layers of organic-rich shale dominated by black siliceous shale are developed in
the Niutitang Formation (TOC >2.0% ). Organic-matter pores ( cylindrical pores with both ends open) ,interlayer pores
of clay mineral (narrow parallel-plate pores with four sides open) and intergranular and intercrystalline pores ( conical
parallel-plate pores with four sides open) are developed with the organic-matter pores being the most important. The
Niutitang Formation is generally poor in gas-bearing properties, except for one well ( Well Ciye 1) measured with a

residual gas volume fraction of as high as 69.7%. Both theoretical calculation and field experiments have shown that the
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occurrence of methane in Niutitang Formation shale reservoirs vary with TOC. Due to the relatively small organic-matter

pore size (usually smaller than tens of nanometers) , the original reservoirs in the formation store more adsorbed gas than

free gas. With the increase of organic matter mass fraction,the elastic modulus of rocks decreases and the Poisson$ ratio

increases gradually. The “sweet spots” in the Niutitang Formation are characterized by “sweetness” and “brittleness” ,

i. e. they have greater thickness (20 —40 m) and high TOC values between 4% and 8%, high quartz mass fraction

(>40%) and clay mineral mass fraction (30% -40% ) ,low carbonate rock mass fraction ( <20%) ,a Vyy, of (10 -

17) x10 > em’/g,a V, of 4 —6 em’/g, a free gas volume fraction of more than 40% , an elasticity modulus of 25 ~

35 GPa and a Poisson’ s ratio of 0.20 ~0.25. In short,the “sweet spots” in the Niutitang Formation are mainly developed

in deep shelf argillaceous facies with high free gas storage capacity.

Key words :shale gas,sweet spot, Niutitang Formation , marine formation, South China
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Fig.1 Sketch map showing the location of structures and

distribution of wells in northwestern Hunan Province
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Fig.2 Integrated column chart of Well Huayel in northwestern Hunan Province
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Table 1 Parameter comparison of the Paleozoic marine shale in South China
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the Niutitang Formation in South China
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Table 2 Reservoir characteristics of typical samples from Well Huaye 1 in the Niutitang Formation,

northwestern Hunan Province
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Table 3 Gas-bearing features of typical shale gas wells in South China and Barnett shale
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Fig. 8 Organic-matter pores in samples from the Wufeng-Longmaxi Formations in the Sichuang Basin
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Fig. 10  Shale reservoir characteristics in the Niutitang Formation, northwestern Hunan Province
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Table 4 Characteristics of “sweet spots” in the Niutitang
Formation of marine strata in South China
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