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Fig. 1 Regional location and composite stratigraphic columnar diagram of the Zigong Area in the Sichuan Ba-
sin

2 L& Rk

TP 1| Z 4t [ DMK Z1 R0 Z3 e — W B E A AL DL A O R R IR S IO R B K B
ZEAHT IR 2, RHCFE TUASRE S AT X AT (122 1F) 3 R S s B (O 1) L A BB IR 20 %K
(122 19 T EEARBE A (16 1) FLIREE (122 1) BB 38 (122 1) o DL SR MR L = 4 Ak i W B 0 v e R OR
(18 ) % 255

K H1 2% EFE B K Helios650/ Helios5CX 3 & B 4 B 5 Al LEICA EM TIC 3X & & il 64X, W52
FLBRZE RS X PU | 253 ) ST IX 21 A Z3 e —, W B E A MU A A OB A R AT e A e

¢« 50



el B G A T X — o B A LT U i R AR R R R

B AE 5 T % ARG I S 1 2 0 18 [ Bk 5 DMA4500P i o't i S0 5 B A HLIR CTOC) 3R X £ o 1 [ HE 4
MultiN/C3100 & A HLER 73 BT A 5 85 F R ok S 30 Vi B2 o 28 1 - B /e SE 30 R ) 2 400 MPas SR 1T ASAP2460
Zuli 4 J 2L 2% 115 AL B RS 43 BT A8 CRUA0MR B R — 40 Ak i W B R AutoPore IV 9500 He RAX (i Hs KD
XHAIF 5T X 00 AL BRI T 50 HT

12 — w (TOC) /% | HURF: 25 7 i/l ORAPL|w (TOO) /% HURE 8
T . o IR /m °—
BEE R e R O O B A P EI 2 N e e O
4 165 1
|3 940 .
v 2 Ji =m0 i
| 3 945+ L EF |y, 4 1751
il T 4 I
ol % 3 |5 3 950 - T | s[4 180
) e, L, - 4 185
Mo |- 3 955 % 4190 B
e ' 1L . ] 4195
R 4| | B — » RIS 4200 1 B
- 2= 5 g5l L il Je—| 4 2054
) > %l PRITR N
%:1; 3 970+ » 7;25: 4 215 -
1 L e
(a) ZUJF (b) Z3JF

H2 BFRHEA— TRZI M HAETHNAREILREMHEE S B EEERE
Fig. 2 Comprehensive log of pore structure parameters for crganic-rich shale samples from wells Z1 and Z3 in the
Long 1, Sub-member, Zigong Area
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Fig. 3 Major mineral constituents of organic-rich shale in wells Z1 and Z3 of the Long 1, Sub-mem-

ber, Zigong Area
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Table 1 Microscopic composition, mass fraction, and classification of chert in the Long 1, Sub-member of the Zigong Area
oy i o B/
[GATE A= WIE/m NE TI T AR 2 A
Ji& e 4l 72 R4l B4 1 BT 20
Z1-1 3945.9 7 93 0 7 0 88 1
Z1-2 3953.0 6 95 0 5 0 91 1
Z1-3 3962.4 4 97 0 3 0 95 1
Z1-4 3 965.0 4 95 0 5 0 91 1
Z1-5 3967.1 3 98 0 2 0 97 1
Z1-6 3968.5 2 97 0 3 0 95 1
z1-7 3970.7 2 99 0 1 0 98 1
Z1-8 3972.3 2 92 0 8 0 86 1
Z3-1 4 218.1 1 93 0 7 0 88 1
73-2 4215.5 2 96 0 4 0 93 1
Z3-3 4 214.5 3 88 0 12 0 79 I
Z3-4 4 208.2 4 98 0 2 0 97 1
Z3-5 4198.2 5 96 0 4 0 93 1
73-6 4189.5 5 97 0 3 0 95 1
73-7 4179.4 6 97 0 3 0 95 1
Z3-8 4 168.5 7 95 0 5 0 91 1




el B G A T X — o B A LT U i R AR R R R

30 22 —
- 20 F
25 F 15k _
— 16 _
20 X B
& ] @14
= =12 ]
l&§15— ‘}'\—:10_
“ &
- 8
10
6
5 4
ﬂﬂ : ﬂ
0 r—| ol A | I | ﬁ
I o DAY AR AT 0 e of :
p“»p\pﬂbpppb/ AQ//L\AL%LPLLL
57 Q7 o7 7 o7 7 % 7 % NN NN G N NN
QT NS N T T e T e T NTNT QT T e o e
w (TOC) /% w (TOC) /%
(a) FEHL (b) B Ak

Hd4 BRHREAE— TREANATE L HNKAE 2R 04
Fig. 4 Histogram of total organic carbon content distribution in organic-rich shale of the Long 1, Sub-mem-
ber, Zigong Area
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Table 2 Pore structure characteristics of carbon dioxide adsorption, nitrogen adsorption and high-pressure mercury porosity

tests for organic rich shale samples from the Long 1, Sub-member, Zigong Area

(— ) (AR ) FAL G FE R SR
WilA B/ AL = 4 A BB R B I L R B FAL G R R R

RSty (m? gty AURBU I/ WREBY g/ ALK b/ WREBY b/ ALKBY gL/ LREBY L/
(m3 eg= 1) % (mZ.g 1) % (mdeg ) % (mZeg ) % mdeg ) % (mZ.g ) %

Z1-1 0.018 0 16. 20 0.003 0 15.55 6. 60 40.75 0.0133 73.85 9.58 59.16 0.0019 10.61 0.01 0.09
Z1-2 0.029 3 34.68 0.007 0 23.20 15.77 45.47 0.0215 73.35 18.90 54.49  0.0010 3.45 0.01 0.04
Z1-3 0.026 8 29.91 0.006 0 21.63 13.55 45.30  0.0201 74,94 16. 34 54.64  0.000 9 3.43 0.02 0.06
Z1-4 0.022 5 25.18 0.0050 23.13 12.09 48.01 0.016 0 71.17 13.08 51.95  0.001 3 5.69 0.01 0.04
Z1-5 0.021 0 23.15 0.0050 21.90 10. 50 45.37 0.0153 72.86 12.63 54.57 0.0011 5.24 0.01 0.06
Z1-6 0.028 2 35.47 0.007 0 24.86 16.18 45.62  0.0201 71.38 19.27 54.32  0.0011 3.76 0.02 0.06
Z1-7 0.028 6 33.65 0.007 0 25.52 17.03 50.60 0.0200 69.93 16.59 49.30 0.001 3 4.55 0.03 0.09
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Characteristics and main controlling factors of organic-rich shale reservoirs in the Long 1, Sub-member,
Zigong Area, Sichuan Basin/2026,50(2) :49-63
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Abstract: The Lower Silurian Longmaxi Formation in the Southwestern Sichuan Basin represents a high-
quality marine hydrocarbon source rock with significant exploration value. Focusing on organic-rich
shale from the Long 1, Sub-member in the Zigong Area of the Sichuan Basin, this study employed tech-
niques including total organic carbon mass fraction analysis, whole-rock X-ray diffraction, scanning elec-
tron microscopy, and CO, and N, adsorption to characterize reservoir properties, pore structure fea-
tures, and their governing factors. Results indicate that the shale mineral composition in the study area
is primarily clay minerals and quartz. Pore types in the organic-rich shale of the Long 1, Sub-member in-
clude organic pores, inorganic pores, and microfractures. Organic pores constitute the dominant pore
type, accounting for 42. 31%-93. 04% of total porosity with an average of 66.88%. The total organic
carbon(TOC) content in the organic-rich shale of the Long 1, Sub-member ranged from 0. 16% to
5.05% , averaging 1. 63%. The shale organic matter predominantly belonged to type I , with an average
vitrinite reflectance of 2. 30%. The shale’s total porosity ranged from 0.018 0 to 0. 031 0 cm®/g, with a
total specific surface area ranging from 23. 15 to 45. 26 m®/g. The Long 1, Sub-member shale reservoirs
predominantly developed mesopores, followed by micropores, which together accounted for approxi-
mately 95% of the total pore volume, while macropores constituted the smallest proportion. Organic
matter abundance and maturity are the primary factors controlling organic pore development. Hydrocar-
bon generation promotes the formation of nanoscale pores, while high thermal maturity causes kerogen
shrinkage and partial closure of organic pores. Clay mineral interconversion and compaction negatively
impact pore development. Brittle minerals like quartz and calcite provide structural support for pore
spaces during diagenesis, preserving intergranular pores and increasing porosity. These findings provide
a basis for predicting sweet spots in deep marine shale gas exploration within the Sichuan Basin.

Key words: Sichuan Basin; Zigong Area; Longmaxi Formation; organic matter; deep marine shale; res-

ervoirs characteristics; pore structure; quantitative characterization; main controlling factors
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