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Table 1

Longmaxi Formation in Tiangongtang area

Structural location map (a) and comprehensive stratigraphic column (b) in Tiangongtang area

Test data of reservoir parameters for each small layer in the first sub-member of the First Member of Wufeng Formation and

X He 2 Hb 2R /m w (TOC) /% FLBREE/% Ntk W B it 24 % MR %
y 6.7~46.1 0.1~17 1.0~55 354~59.0 11.3~66.1
o2 Bt - 24~ 3~

273 0.5 3.0 485 40.6
21.3~78.9 0.1~4.6 1.0~74 34.0 ~90.0 10.6 ~77.9
NG =20 e =

416 23 39 65.7 54.0
2.3~10.1 0.9~6.9 1.8~8.1 454~893 13.9 ~ 86.5
3R = e eI

e ‘ 53 43 52 72.1 59.1

PNEEG) T—1 R

2.0~13.0 13~65 13~175 38.0 ~99.0 7.3~90.9
Z/J\E — —_— E—

59 4.0 47 84.4 65.0
0.8~3.4 14~78 2.1~7.6 59.1~92.0 16.8 ~87.9
UNZ REQRad ot 168~879

1.7 44 45 84.3 64.2
1.5~84 1.1~6.0 2.1~7.6 51.0 ~ 98.5 10.2~91.8
FilE v e

2.8 2.0 27 822 59.0

e/ ME — Fe KR

e BRI T AR I Y205, Y202, Y206, Y203, Y201, Y209, Y207, Y208;

6.7 ~46.1

27.3

HfH

55



W P AR

2026 4F 5454 A5 13

33.14% ~ 50.97%, YJ{E N 40.78%; & +H ) &&= 4y
BR 22.53% ~ 38.84%, PIMH 31.41%; J5 A1 i & 47

JAS
BN 7.11% ~ 14.45%, BIEH 10.63%; H oA s
B 4.47% ~ 13.29%, HME H 8.57%(& 2).
F = A PR AE B Y T JC B I, IEASE T A
PP HTHO, — S H s APk A D

60

FHIE(1#] 3a,b) . H A BALH) AR RS, A A
e AL, AL NS w15 3a,b) o FIHHH
BERETHNS 22 H = A AN R = A1 B LA
ML S8 H A WA 4a, ¢) o H AR
A0 Al WL BT B B B IR B (18] 4a, ¢, F13H
B T RENA S AROPEFE LR ORERE A

50

40

30

We/%

20

B madk KA
MR Hof 1S

0
Y2053 Y202 1 Y2063 Y203 - NX202H1- Y2011 Y2093 Y2071 Y2087 Y2120F Y215 Y214F

K2 KREsX e— 1 B AT YRR

Fig. 2 Mineral composition characteristics in the first sub-member of the First Member of Longmaxi Formation shale in Tiangongtang
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Fig. 3 Optical microscopic characteristics in the first sub-member of the First Member of Longmaxi Formation shale in Tiangongtang
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Fig. 4 Scanning electron microscopic characteristics of dolomite in the first sub-member of the First Member of Longmaxi Formation
shale in Tiangongtang area
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Fig. 5 Mineral analysis in the first sub-member of the First Member of Longmaxi Formation shale in Well Y205 in Tiangongtang area
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Table 2 Element content of dolomite grains in the first sub-
member of the First Member of Longmaxi Formation

shale in Well Y205 in Tiangongtang area
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Fig. 6 Mineral content in the first sub-member of the First Member of Longmaxi Formation shale in Tiangongtang area
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Fig. 9 Pore type in the first sub-member of the First Member of Longmaxi Formation shale in Tiangongtang area
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Characteristics of dolomite in the first sub-member of the First Member of
Longmaxi Formation shale in Tiangongtang area of Sichuan Basin and its
influence on reservoir pore development

CHEN Liging"® , SHI Xuewen“", ZHONG Kesu"", ZHONG Wenwen"", XU Liang"®,
CHEN Junjie*® , WU Zhe*"

a. Shale Gas Research Institute; b. Key Laboratory of Shale Gas Evaluation and Extraction in Sichuan Province, PetroChina Southwest
Oil and Gas Field Company, Chengdu 610051, China

* Corresponding author, E-mail: chenlq28@petrochina.com.cn

Abstract: [Objective and Methods] This study investigates the types, origins, distribution, and impact on
reservoir properties of dolomite in organic-rich marine shale of the first sub-member of the First Member of
Longmaxi Formation in Tiangongtang area of the Sichuan Basin. [Results] Utilizing thin-section observation, X-ray
diffraction (XRD), scanning electron microscopy, electron probe analysis, and other experiments, we have identified
three dolomite types: Dispersed, layered, and aggregated dolomite. Dolomite crystals are rhombic, featuring a
distinct core-ring structure. The core is poorly crystalline and compositionally characterized by high magnesium,
high calcium, and almost no iron. In contrast, the ring is well-crystalline with high magnesium, high calcium, and
high iron content. The distinct differential compaction boundaries and rhombic crystals at the edges of dolomite
grains suggest that the ankerite ring may have formed in the methane anaerobic oxidation zone during the early
shallow burial diagenesis. The rounding characteristics of the dolomite core suggest a detrital origin. Additionally,
ankerite spots in the dolomite core may be due to the pore-filling cementation. The dolomite content in
Tiangongtang area is highest in the first sub-member of the First Member of Longmaxi Formation shale, and
gradually decreases upwards. The dolomite content shows a gradual increase from the deep-water area in the
southeast to the shallow-water area in the northwest of the study area. Analysis of the dolomite content and visible
porosity indicates that the development of inorganic pores in Longmaxi Formation shale in Tiangongtang area is
closely related to the presence of dolomite. When the dolomite content is below 15%, it promotes the development
of inorganic pores. When the dolomite content reaches about 15% ~ 20%, its contribution to pore development
peaks, and further increases in dolomite content no longer significantly affect reservoir pore development. Dolomite
grains exhibit strong anti-compaction properties, retaining intergranular pores and effectively improving the
reservoir properties of shale. In particular, the large number of intergranular pores between dolomite grains with
layered and aggregated distributions makes a significant contribution to the reservoir space, whereas dispersed
dolomite has little impact on pore development. [Conclusion] The research results offer valuable insights for shale
gas exploration and development.

Key words: dolomite; reservoir pore development; Longmaxi Formation shale; Tiangongtang area; Sichuan
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