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Abstract: The analyses of X-ray powder diffraction, porosity and permeability, high pressure mercury, nitrogen adsorption,
Micro-CT scanning, and FIB-SEM were performed, aiming to understand the pore structure characteristics of the shale reservoir
and discuss the controlling factors of the superiority of rock physical property of of different lithologies of the 14th cyclotherm of the
Lower Qiand Member in the Wangchang anticline of the Qianjiang sag. Studies show that the reservoir consists mainly of dolomite
(40.5% on average), calcite (10.4% on average), feldspar (16.5% on average), clay minerals (11.2% on average), anhydrite
(10.8% on average), and quartz (5.9% on average); the rock is "high-medium porosity (average 17.6% ) and very low permeability
(average 0.043 6 mD) "type; high macropore rate (79.7% on average) within each lithology (except argillaceous limestone)
contributes to excellent porosity, and the correlation between dolomite and calcite content and macopore and micropore rate
indicates that dolomitization is closely related to the formation of macropore. Dolomiticzation along with calcite precipiatation lays

the foundation of poor permeability, and the positive correlation between anhydrite content and geometrical tortuosity indicates the
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enhancement of the space complexity of the pore throat and the deterioration of permeability. The less connecting number (main

peak at 3) and the low efficiency of mercury withdrawal (40% on average) reflect poor connectivity which also has a certain effect

on permeability.
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in the Wangchang Anticline of the Qianjiang Sag by Micro-CT analysis
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Fig.10 Relationship between different minerals and macropore, micropore in the 14th cyclotherm of the lower Qian4d Member in

the Wangchang Anticline of the Qianjiang Sag
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Fig.11 Relationship between anhydrite content and permeability(a) and geometrical tortuosity(b) in the 14th cyclotherm of the

lower Qiand Member in the Wangchang Anticline of the Qianjiang Sag
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Table 1 Mineral types, content, and petrophysical properties of different lithologies of the 14th cyclotherm of the Lower Qian4 Member in the Wangchang anticline of the Qianjiang sag

FES M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 Mi1 MI12 M13
VR (m) 2596.89 2597.84 2598.64 2 602.35 2 602.64 2603.49 2 604.59 2 605.94 2 609.04 2610.59 2612.46 261429 2614.82
" N K-z TR WAHE-ER SWAEAS Z-Je VR BRA  SHEAERR BRAZ SKEAEAZ=Z RBHEA REA
bogis i a N . . . s . o - o o . -
Ve Sk An% JRe A AES Sk by And = JRe A Pyl Pyl
TR (%) 45.5 18.1 18.1 4.4 5.6 5.9 11.4 4 2.9 4.6 12 1.3 1.3
HZ A (%) 9.2 20.1 44.4 34.9 342 28.4 40.6 66 48 49.7 28.2 61.5 61.4
v (%) 3.6 6.9 33 6.7 73 6.5 8.0 4.9 4.5 5.5 8.8 4.8 53
Z A (%) 1.2 22 1.4 2.8 2.9 1.9 23 2.1 1.9 33 2.8 2.6 2.1
;j FHE (%) 16.9 21 15 12.3 14.4 11.6 13.9 9.5 11.1 16.6 19.1 13.5 10.6
5 FiL0 (%) 12.4 17 8.5 10.8 12.4 8.7 9.1 8.9 7.9 14.2 14.6 10.7 9.9
S T E (%) 42 4.1 5.1 26.1 19.9 33.8 9.1 1.4 19.7 1.1 12.4 1.7 1.4
% B (%) 17 47 \ \ \ \ \ \ \ \ \ \
TR (%) 3.7 3.8 1.1 \ 33 32 3.6 2 1.6 22 \ 1.9 6.3
FiR (%) 1.6 2.1 3.1 2.0 \ \ 2.0 1.2 2.4 2.8 2.1 2.0 1.7
- FLBRIE (%) 13.0 14.6 16.3 18.3 14.5 15.6 16.4 20.6 21 20.5 18 20.6 19.4
Z: ik s \ 0.055 4 \ 0.893 9 \ \ 0.106 5 0.057 5 \ \ \ \ 0.038 4
(mD)
Z IR ER SIS \ 0.008 7 0.0050 75.1027 29.547 6 0.000 8 0.002 4 0.007 4 0.003 1 25.302 6 65.529 9 0.0069  0.0070
) #(mD)
B A 86.9 88.8 86.5 91.1 91.5 92.2 90.8 91.9 92.6 91.2 91.5 91.2 93.6
JE (%)
IBR (%) 31.0 30.4 32.7 43.9 33.2 42.6 44.8 34.8 44.1 44.0 51.6 40.9 46.6
HEDK K 771(Mpa) 18.92 456 6.31 0.02 0.03 16.53 10.56 6.87 10.76 0.02 0.02 6.75 6.82
LB 50.87 6.47 9.03 17.58 28.81 23.03 15.39 8.76 13.73 7.43 17.08 9.21 8.70
E (MPa)
; rwﬁjtf)'ﬂé 0.015 0.116 0.083 0.043 0.026 0.033 0.049 0.086 0.055 0.101 0.044 0.081 0.086
# Yk RE 0.077 0.037 0.028 0.184 0.007 0.008 0.013 0.025 0.015 0.026 0.013 0.024 0.027
B T ih \ 419.1 453.0 6.2 9.9 1833.8 881.0 438.5 698.3 9.8 5.9 4245 533.5
JUfATIE: iih 2 \ 7.8 8.6 1.1 12 16.9 12.0 9.5 12.1 1.4 1.0 9.4 10.2
oL 69.4 6.5 6.0 13.5 35.1 17.3 9.1 8.1 16.5 4.4 6.1 7.0 7.7
(>8nm)(%)
KILE(%) 17.5 82.3 80.5 71.5 56.5 74.9 81.7 87.5 84.5 85.2 75.1 84.2 86.0
- WMILE(%) 5.6 5.4 5.4 5.6 5.6 5.4 5.7 6.1 6.1 6.0 52 5.7 5.4



K MALE%) 503 413 42.9 43.1 45.1 42.1 413 40.2 43.0 43.9 41.4 41.6 40.3
LU
zz RALE (%) 44.1 533 517 513 493 52.6 53.1 537 50.9 50.1 534 527 543
%
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(Table2 Geological data of major pay zones of the shale oil at home and abroad)

T3 5T Williston 73 Western Gulf 73 Permian 73 0 BH M B
b2 Bakken 71 Eagle Ford 41 Wolfcamp 21 PAATES)
HYE (m) 3155.7~3 203.1 2409.4~2 849.9 \ 2414~2 452
= FOREY, MR A S IKIRTE, Krkd
ik AR, BERE= Ve Bt w0 o AP
el JRUA
TR £ ﬁ(?iE 0~7 1.4 8~83 53 \ \ 1~42 10
EST
e Hzf
s 39~63 53 0~2.0 0.5 \ \ 2~26 17
(%)
FLER %
) 4.0~11.0 7.0 1.6~14.0 438 9.0~12.2 10.3 2.7~5.8 43
HEAW .
" Jik7E%E
TRIBIE \ \ \ \ 0.068~1.010 0.250 \ \
F(uD)
FEARTL
=3 \ \ 0.32~10.27 4.7 \ \
(%) \ \
JERE
. 0.004 4~0.775  0.190
ik \ \ 0.002 6~0.864 7 0.247 7 0 o \ \
R (uD)
K FEfL
\ \ 0.007 3~0.013 5 0.009 9 0.004 0 \ \ \
W (rum)
il 4~99 \ 94~100 \ 99 \ \ \
(%)
KL <1~96 \ 0~6 \ <1 \ \ \
(%)
WALZ . . . . . . 20.56~34.  26.
(%) 73 5
ket p223 ~
AR AALE . . . . . . 58.76~70.  62.
B (%) 00 1
KALZE . . . . . . 5.45~163 11
(%) 7 4
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