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Reservoir characteristics and their influence factors of the Lower
Cambrian dark shale in northern Guizhou
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Abstract ;: In order to assess the gas potential of the dark shale of the Lower Cambrian Niutitang Formation in the
northern part of Guizhou,samples were collected from 20 outcrop cross sections of the Lower Cambrian Niutitang
Formation in the northern part of Guizhou and many experiment tests such as physical property, SEM , mercury
porosimetry , specific surface and pore size were conducted. Preliminary study results show that the average con-
tent of quartz and clay minerals are 56. 3 %and 30. 5% and the effective porosity and permeability are 8. 24 %
and 0. 127 x 10 > wm’ respectively. Pore sizes cluster around 4. 0 nm. The pores are dominated by mesopores.
The analysis of the relation between pore volume and quartz content,clay mineral contents and TOC shows that
the content of quartz is negatively correlated with the volumes of micropore and mesopore , but slightly positively
correlated with macropore ;clay mineral contents are just the opposite to quartz content ; TOC is positively correla-
ted with mesopore and macropore to some extent;and vitrinite reflectance has a weak positive correlation with
macropore.

Key words : pore ,reservoir characteristics, dark shale , Niutitang Formation, Cambrian , northern Guizhou
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Fig. 1

Structure locations and sample distribution of the study area(from Regional Geological

Reconnaissance Team, Geology and Mineral Bureau of Guizhou Province,1992)
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Table 1 Statistics of mineral compositions and contents of the Lower Cambriandark shales,northern Guizhou

- R IR R % AT R %
K C I /S S KitEE A% kA AHkE TRA Anf sk
0B -1 6 54 40 65 33 63 2 2
0B -2 4 91 5 45 27 57 7 9
0B -3 1 65 34 15 33 53 2 12
0B -4 25 38 37 25 34 62 1
0B -5 10 83 7 25 10 71 4 10 5
0B -6 1 72 27 30 8 78 3 6 5
QB -7 12 58 30 20 11 58 15 11 5
QB-8 12 66 22 20 35 60 3 2
QB -9 3 74 23 10 21 57 2 11 9
0B -10 9 57 34 60 26 52 4 18
QB -11 2 3 68 27 20 27 52 8 4 5 4
QB-12 2 1 59 38 15 30 43 1 8 8 6
0B -13 15 71 14 10 52 43 5
OB -14 12 76 12 10 32 32 9 21 6
0B-15 65 26 9 10 37 60 2 1
QB-16 1 54 45 10 38 54 8
0B -17 2 56 9 10 34 60 6
OB -18 7 56 37 10 45 49 1 5
QB-19 7 15 54 24 10 35 49 5 11
0B -20 4 48 48 10 26 58 16
0B -21 4 3 30 63 40 45 54 1
QB -22 19 68 13 70 12 77 4 6 1
QB -23 9 6 24 39 51 1 3
OB -24 14 42 44 55 40 44 1 8
OB -25 28 3 29 40 25 30 67 1
0B -26 41 8 33 18 15 29 68 3
QB -27 7 64 29 15 23 71 6
0B -28 3 71 26 10 24 66 5 1 4
0B -29 1 74 25 5 35 49 16
0B -30 80 20 5 35 62 1 2
QB -31 81 19 30 36 52 12
0B -32 1 79 20 5 47 51 2
0B -33 60 40 5 32 59 2 2
0B -34 2 79 19 5 40 54 2 4

QB -35 30 6 8 8 34 5 49 4
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Fig. 2 Mineral contents of the Lower Cambrian dark shale ,northern Guizhou
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Table 2 Organic matter maturity vs. 7OC of the Lower Cambrian dark shales,northern Guizhou

= QB-1 QB-2 QB-3 QB -5 QB -6 QB -7 QB -8 QB-9 QB-10 QB-11

Ro/ % 1.65 4.18 2.25 2.67 2.56 2.32 3.46 2.62 2.8 2.66

TOC/ % 6.92 8. 85 4.67 6.39 9.62 1.50 1.10 6.37 4.93 2.33
FE G = QB-12 QB-14 (QB-16 QB-17 QB-20 QB-21 QB-22 QB-23 (QB-24 (QB-25

Ro/% 1.33 3.18 3.42 2.89 2.5 1. 69 2.62 2.23 1.28 2.25

TOC/ % 9.46 3.48 3.37 4.03 6.25 2.54 1.62 4.85 3.88 4.85
FE QB-26 QB-27 QB-28 QB-29 (QB-31 QB-33 (QB-34 (QB-35

Ro/ % 2.36 2.87 3.83 2.68 2. 64 2.8 3.11 2.92

TOC/ % 6.96 14. 30 8.37 5.93 1.51 7.93 1.66 8.55
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Table 3 Effective porosity vs. permeability of the Lower Cambrian dark shales,northern Guizhou

FE i G = QB-1 (QB-2 (QB-3

0B-4 QB-5

QB-6 QB-7 OQB-8 QB-9 QB-10 QB-11 QB-12

HHILBRE, % 6.8 3.2 5.3 6.7 1.7

2.4 1.8 1.5 1.4 7.5 3.5 12.9

BEZ/(1073 pm?)

0.007 5 0.0045 0.0052 0.0068 0.0037 0.0056 0.0045 0.0022 0.0047 0.008 0.0055 0.0075

HEdh g

QB-13 QB-18 QB-19 QB-20 QB-21 QB-24 QB-25 QB-26 QB-27 QB-32 QB-35

HRALBRBE, % 12.9 18.9 13.5 17.5 6.9

1.3 17.6 4.8 9.4 17.7 25.6

BiER/(107° pm?)  0.0138 0.0172  1.49

0.0221 0.0114 0.0058 0.0135 0.0067 0.0125 0.009 7 1.260 0
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7 0.08 wm; HESK 18 0. 64 ~ 18.57 MPa, “F-
99.95 MPa, B AL LLE K ; FLBRSE#4 R EXCH0. 03 ~
5.41, 4 0.54,

3.5 fEEFLBEMETR
Py S b X 5 X G A I 3 2 s AL AR

x4 BATERGHHEARBNEERERENGSLRERSH ST
Table 4 Pore structure parameters by mercury porosimetry in the dark shale of the

Lower Cambrian Niutitang Formation , northern Guizhou

RS M B AR SAMA/ m IIEFREL HESK I F1/MPa BB % YR 28 FLERZE H 250
0B -1 0. 04 0.12 9.31 37.42 0.43 0.37
QB -2 0.07 0.07 4.28 40. 07 0.43 0.12
Q0B -3 0.03 0.12 10. 59 48.33 0.43 0.03
QB -5 0.04 0.11 8.18 40. 30 0.52 0.19
QB -6 0.04 0.07 10. 59 55.27 0. 50 0.17
QB -7 0.03 0.07 9.31 62.95 0.47 0.15
Q0B -8 0. 04 0.07 8.18 65. 83 0.49 0.27
0B -9 0. 04 0.11 9.72 65. 66 0.51 0.14
QB -10 0.02 0.13 18.57 26. 03 0.51 0.18
QB -11 0.03 0.20 11.55 65.23 0. 44 0.22
QB -12 0.04 0.02 7.83 46.77 0. 40 0.20
QB -13 0.08 0.10 4. 66 34. 60 0.32 1. 68
QB -18 0.02 0.16 16. 31 42.42 0.44 0.17
QB -19 0. 06 0.07 4.10 23.91 0.44 0.01
QB -20 0.03 0.09 13.72 29.93 0. 45 0.26
QB -21 0.03 0.10 12. 06 31.16 0. 47 0.12
QB -24 0. 04 0. 06 8.54 74. 69 0. 47 0.10
QB -25 0. 06 0. 06 6.59 31.52 0.39 1.24
QB -26 0.02 0. 14 17.78 37.74 0.44 0.11
QB -27 0.03 0.07 12.59 39. 16 0.49 0.24
QB -32 0.03 0.14 13.72 59. 44 0.51 0.53
QB -35 0.92 2.26 0. 64 19. 15 1.22 5.41

ZHGE 0.02 ~0.92 0.02 ~2.26 0.64 ~18.57 19.15 ~74.69 0.32~1.22 0.03 ~5.41

SHCFIE 0.08 0.20 9.95 44. 44 0.49 0.54
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Fig. 3 Distribution of pore diameter of the dark shale in the Lower Cambrian Niutitang Formation, northern Guizhou
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Fig. 4 Porosity vs. permeability of the dark shale in the Lower

Cambrian Niutitang Formation,northern Guizhou
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Fig.7 Capillary pressure curve by mercury porosimetry in the dark shale of the Lower

Cambrian Niutitang Formation ,northern Guizhou
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Fig. 8 Clay mineral and quartz contents vs. micropore volume of the dark shale in the Lower
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