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Abstract : The Niutitang Formation in northwestern Hunan Province , eastern margin of Sichuan Basin is regarded as hav-
ing great potential and one of the major shale gas exploration targets with its wide distribution,large thickness,favorable
burial depth,high content of organic matter, high maturity and etc,in south China. An parameter well, the Huaye-1,in
the Formation of the area,was chosen to be studied with systematic means including observation of thin sections, XRD
mineral analyses, physical property tests, SEM imaging and low-temperature N, adsorption/desorption experiments with
core and drilling cutting samples, to probe into the characteristics and influencing factors of the reservoirs. The deep shelf
facies of the Niutitang Formation developed dark carbonaceous shale and siliceous shale rich in carbonaceous and sili-
ceous material ,as well as pyrite,but lean in clay minerals (mainly illites) . The shale reservoirs are of ultra-low porosity
and permeability. The SEM images and low-temperature N, adsorption/desorption experiments show that the reservoirs
contain mostly cylindrical pores (organic pores) ,narrow parallel-plate pores ( clay mineral interlayer pores) ,tapered tube
pores with openings around (intergranular pores among clay minerals) and tapered plate pores (' micro-crack ). The meso-
pores (sized between 2 to 50 nm) contribute an average of 60.3 % of BJH volume. The development of the micropores is

found to be affected by multiple factors: the deep-water muddy continental shelf provided the material basis for the
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pores, the high content of TOC facilitated the growth of organic pores (especially organic macropores) ,the composition

and content of minerals dominated the types and amounts of the pores,and the thermal evolution of organic matter promo-

ted the development of organic pores and micro-cracks.

Key words : shale , reservoir,, Niutitang Formation , northwestern Hunan province , Sichuan Basin
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Fig.1  Location of northwestern Hunan province
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Fig.2 Characteristics of shale reservoirs of the Niutitang Formation in Well Huaye-1 in northwestern Hunan province
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Fig.3  Core and microscopic photograph of Well Huaye 1 in northwestern Hunan provence
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Fig.4 Composition of minerals of shale samples from well Huaye-1 in northwestern Hunan province
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Table 1 Porosity and permeability measured with transient pulse method for shale samples

from Well Huaye-1 in northwestern Hunan province

WHE/m o LRI/ % BiER/ (107 pd) || WE/m JLBREE/ % BiER/ (107 pd) || WE/m o SLBRIE/ % BB/ (107 pm?)
2 400.05 0.170 2 0.000 690 0 2 466.08 0.390 3 0.000 539 7 2 548.90 0.694 4 0.004 011 8
2 401.20 0.125 7 0.000 534 8 2 498. 86 0.703 7 0.000 666 4 2 550.70 1.174 8 0.000 587 6
2 402.25 0.074 2 0.000 644 3 2 500. 36 0.158 7 0.000 686 5 2 552.80 0.2855 0.000 668 2
2404.18 0.008 4 0.000 373 2 2 503.80 0.967 2 0.000 754 2 2 555.09 0.225 4 0.000 662 6
2 406.12 0.2390 0.000 882 0 2 506. 35 0.063 7 0.000 362 3 2 556.55 0.4317 0.000 728 0
2 408.23 0.688 2 0.001 195 2 2 508.30 0.058 0 0.000 263 0 2 559.16 0.024 8 0.000 600 8
2 410.10 0.246 0 0.000 542 3 2 511.83 0.266 2 0.000 626 7 2 561.38 0.508 0 0.000 476 9
2 412.06 0.5385 0.003 038 0 2 512.53 1.944 9 0.000 656 1 2 563.00 1.051 2 0.000 637 7
2414.38 0.460 0 0.000 701 3 2 514.40 0.036 3 0.000 475 7 2564.68 0.358 8 0.000 376 5
2 415.73 0.526 0 0.000 859 7 2 516.43 0.090 7 0.000 444 8 2595.03 1.666 0 0.045 405 7
2 458.04 0.090 4 0.000 159 1 2 547.10 0.1230 0.000 994 9 2 596.85 0.220 5 0.002 460 1
2 465. 88 0.251 5 0.000 570 0 2 548.70 1.124 7 0.001 395 1 2 598.90 0.178 6 0.047 303 4
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Fig.5 Microscopic pore features of shale samples from well Huaye — 1, northwestern Hunan province
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Fig.6  Typical adsorption/desorption curves and pore size distribution of shale samples from northwestern Hunan province
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Table 2 Characteristics of nitrogen adsorption/desorption of shale samples from northwestern Hunan Province
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Table 3 Statistical characteristics of disparities between reservoirs of different sedimentary microfacies in
the Niuditang Formation in Well Huaye-1, northwestern Hunan province
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Fig.7 Analyses of effects of different minerals in deep water muddy shelf facies upon BJH volume
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Fig.8 Correlation of permeability and mineral types in deep water muddy shelf facies
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