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Evolution mechanism of micro/nano-scale pores in volcanic weathering
crust reservoir in the Kalagang Formation in Santanghu Basin
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Abstract : Various data including casting thin section, scanning electron microscopy ( SEM), XRD whole-rock mineral
analysis , low-temperature nitrogen adsorption (LTNA) and high pressure mercury injection (HPMI) experiments are in-
tegrated to characterize the micro/nano-scale pore structure of the volcanic weathering crust reservoir in the Kalagang
Formation ( C,%) ,Santanghu Basin, study in-depth the evolution mechanism of micro/nano-scale pores, and reveal the
effect of pore throat structure on the oil-bearing property of reservoir in combination with oil/gas shows and formation tes-
ting data. The results show as follows. Four types of reservoir space,namely dissolution pores,residual pores,intercrystal-
line pores and fractures, are recognized in the volcanic weathering crust reservoir. The adsorption-desorption isotherm
curves are dominated by hysteresis loops of Type H2 or near Type H2 ,and the efficiency of mercury ejection is quite low,
varying from 24.26% to 44.91% ,in samples as a whole, suggesting that the pores are mainly ink-bottle shaped. The res-
ervoir is dominated by a pore size of below 1 pwm,with micro-scale residual pores and dissolved pores developed locally.

The lower content of pyroxene and the higher content of plagioclase in the original mineral composition of the volcanic
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rocks , will result in the development of low-content chlorite and high-content zeolite in the post-magmatic hydrothermal
stage. Thereafter the volcanic reservoir can be effectively modified and get better in quality. The Swanson parameter and
T €an well demonstrate its matrix permeability. However,the Swanson parameter is closely related with the oil-bearing
property of volcanic weathering crust reservoirs. When the Swanson parameter is greater than 2 ,the reservoirs are the oil
layers; when it varies between 0. 86 and 2 ,the reservoirs are poor pay zones; while when it is less than 0. 86 ,the reser-
voirs are mostly dry layers. In conclusion,the Swanson parameter can be used as a key parameter to indicate the oil-bearing
property of reservoir,and provide a basis for play fairway selection.

Key words: pore structure, evolution mechanism, oil-bearing property, volcanic weathering crust reservoir, Santanghu
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Fig.1 The location of the Malang Sag in Santanghu Basin,and the lithological section of the target interval ®’
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Table 1 Physical properties and mineral composition characteristics of volcanic weathering crust reservoir
samples from the C,k in Santanghu Basin
A~ EL
o o LB, BBER/ A R %
#77 #—7 Zﬂr#/ % (10 -3 2 ) . e
° pm FaE S RHCAH i BRAsA EE A A KT
ND110 1 1781.58 8.31 0. 150 1.2 53.6 18.2 1.4 0 6.1 15.8 3.6
M19 2 1537.22 8.07 0.270 0.8 27.8 0 0 0.5 54.1 7.2 7.1
M38 3 1775.16 12.78 0. 460 1.1 18.4 0 0 0 70.2 5.5 4.8
M38 4 1684.77 12.80 1.700 7.1 12.2 0 1.2 1.1 49.3 9.2 18.3
ND110 5 1752.19 5.01 8.810 — — — — — — — —
M25 6 2217.92 5.39 1.190 9.8 64.2 0 2.4 0 0 15.5 8.1
ND110 7 1757.05 6.80 11.150 — — — — — — — —
M19 8 1540.53 7.82 0.070 0 15.3 0 0 1.2 55.2 8.0 18.4
ND110 9 1 748.93 7.83 0.260 3.7 83.3 2.7 0 0 0 3.7 6.5
M38 10 1777.72 7.67 0.021 — — — — — — — —
M40 11 1799.92 3.74 0.027 — — — — — — — —

M29 12 2442.43 5.11 2.440 — — — — — — — —
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Fig.2  Pore types of the volcanic weathering crust reservoir in the C,% in Santanghu Basin
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LTNA %45 HPMI %45
e FES TR/ Sper/(m? + g=1) D,,/nm Vy,/ (mL - ¢ ') r./nm A3k 2%k Stig wan” %0 W,/ % py/MPa
ND110 1 1 781.58 0.58 53.35 0.006 4 88 2.21 87.80 24.26 2.05
M19 2 1 537.22 2.65 30. 81 0.020 4 14 1.11 94.31 41.49 13.79
M38 3 1775.16 4.68 25.56 0.029 9 14 1.14 93.32 30.71 13.77
M38 4 1684.77 9.64 17.27 0.041 6 402 2.88 93.47 32.43 0.26
NDI110 5 1752.19 6.32 16.02 0.021 6 17 1.34 85.68 44.91 13.77
M25 6 2217.92 2.04 23.62 0.010 0 14 0.75 83.61 40.91 41.35
ND110 7 1757.05 4.34 19.99 0.019 3 12 1.13 94.69 33.10 13.77
M19 8 1 540.53 2.05 26.97 0.012 1 11 1.11 84.63 37.92 13.79
ND110 9 1748.93 20.46 9.64 0.049 3 44 1.96 92.79 33.08 2.74
M38 10 1777.72 — — — 29 1.61 87.76 32.22 5.50
M40 11 1799.92 — — — 13 1.20 90. 62 23.17 13.78
M29 12 2 442.43 — — — 457 1.20 92.27 40.51 0.26
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crust reservoir in the C,k in Santanghu Basin
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Table 3 Oil-bearing properties of the intervals from which the volcanic
weathering crust reservoir samples were collected in the C,k in Santanghu Basin
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