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Abstract: In recent years, high-yield industrial gas flow has been obtained from the Maokou Formation in multiple wells
such as JT1 and MX145 in the central Sichuan Basin, indicating great potential for hydrocarbon exploration and
exploitation of this formation. However, the characteristics of and main factors controlling the reservoirs therein remain
unclear, severely restricting in-depth hydrocarbon exploration. Aiming to investigate reservoirs of the Maokou
Formation in Longnvsi area, central Sichuan Basin, the study delves into the geological characteristics such as
lithology , physical properties, and pore-throat structure, along with the local geochemical characteristics via rock and
ore tests under the guidance of reservoir geology. Accordingly, the major factors governing the development of high-
quality reservoirs within the formation are proposed. The results indicate that dolomite and limestone reservoirs occur in
the Maokou Formation, with primary reservoir rocks of crystal dolomites, brecciated dolomites, and granular
limestones. The dolomite reservoir rocks can be categorized into three types and six subtypes, while the limestone
reservoir rocks can be divided into four types and five subtypes. Storage spaces in the reservoirs consist primarily of
intercrystalline pores, nonselective dissolution pores, and karst caves. The structural-dissolution fractured-vuggy
system formed by the matching of vugs and fractures, exhibits a large storage space, extensive distribution, and high
connectivity, which establish this system as a favorable reservoir. Regarding the formation and evolutionary pattern of

the reservoirs, the reservoir framework is caused by sedimentation and dolomitization, and reservoir modification can be
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attributed to superimposed karstification and tectonism. In all, the primary factors governing the development of high-

quality reservoirs include sedimentation, diagenesis, and tectonism, and brecciated dolomites are identified as high-

quality reservoir rocks.

Key words: main controlling factor, evolutionary pattern, reservoir characteristics, Maokou Formation, Middle

Permian, Longnvsi area, central Sichuan Basin
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Fig. 1 Map showing the top boundary structure and composite stratigraphic column of the Maokou Formation, Longnvsi area, central

Sichuan Basin
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Fig. 4 Fitted log-log curves of pressure buildup of well MX 145 in Longnvsi area, central Sichuan Basin
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Table 1 Porosity and permeability (plug samples) of reservoirs in the Maokou Formation, Longnvsi area, central Sichuan Basin

Eoyka FESR B e fH 5 FLBREE % BiE#/(107 pm?)
SN 4.73 2.44
Ly 37 A 0. 60 1.17
Re/ME 0.13 0.18
SN 4.49 17.9
AT IR 84 I 1.33 1.76
Fe/IME 0.10 1.10
RME 8. 81 1.78
Rk 10 P 1.74 1.03
He/IME 0.32 0.27
SN 3.70 —
My AS Paes 10 FHIE 1. 64 —
e/ IMHE 0. 86 —
SN 9.42 3.36
AR =4 12 I 2.64 1.47
e/ IME 0.73 0. 40

T "SRR



1344

A 5K AR R R

45 5

BIEF/(107 um?)

O WKE
. ‘ ® LB IE
G- FL I O BRiKE
© MR &
FLbg
(o]
o) Z55—FLIR
<o
° Q
s 3 7 g 9 10
FLIRIE /%

BIS i rbode o< i X H e b e i JE AR e LI -8 B RS A

Fig. 5 Porosity vs. permeability cross plot of carbonate reservoirs in the Maokou Formation, central Sichuan Basin
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Fig. 6 Capillary pressure curves of reservoirs in the Maokou Formation, Longnvsi area, central Sichuan Basin
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Table 2 REE ratios and anomalies of dolomites in reservoirs in the Maokou Formation, Longnvsi area, central Sichuan Basin

P o . N ‘ ‘ LREE/  LREE/ MREE/
52 Ak WHE/m 27 La/La* Ce/Ce* Eu/Eu* Pr/Pr* Gd/Gd* Y/Ho
SR MREE  HREE  HREE
REE-1 GC2 TR A ARRERSY  4614.92 F=B 2.13  0.84 1.08 0.90 1.15 57.75 1.1l 1.13 1.02
REE-2 GC2 AR = ARy 4598.33 F=B 1.21 0.77 2.32 1.08 1.05 50.25 1.34 2.35 1.75
REE-3 GC2 AR = A RS 460510 = 1.52  0.55 3.62 1.18 1.11 53.33 1.02 1.12 1.10
REE-4 GC2 AR A SRS 4608.78 F =B 1.74 0.56 0.99 1.14 1.02 67.00 1.36 1.97 1.45
REE-5 GC2 AR = ARy 4597.93 F=E 1.19  0.68 3.00 1.16 1.04 52.00 1.11 1.79 1.62
REE-6 MX039-H1 RS par=y 4486.31 F Bt 1.24 0.8 12.90 1.02 0.8 30.00 1.45 2.21 1.52
REE-7 MXO039-H1 IR = A MikER 448512 F "Bt 1.27 0.8 5.8 1.02 0.78 31.00 1.38 1.40 1.02
REE-8 MX039-HI i S ey 4483.64 F B 0.84 0.95 1.28 1.07 0.99 38.50 0.86 0.96 112
REE-9 MX039-H1 bl S Py 4484.43 F Bt 0.8 0.96 1.8 1.06 0.92 42.00 0.86 0. 87 1.02
REE-10 MXO039-HI il bav =) 4487.01 "Bt 1.32 0.80 18.88 1.04 1.12 47.00 2.07 2.10 1.02
REE-11 MX039-H1 SR AMERES 4480.09 ¥ "F 1.19 0.91 9.42 1.00 0.78 53.00 1.13 0.57 0.51
REE-12 MXO039-H1 M- s 4479.63 F Bt 1.21  0.89  0.94 1.01 0.92 33.50 0.84 0.43 0.51
REE-13 MXO039-HI W-MRE s 4482.31 F Bt 1.38 0.87  3.34 0.99 0.98 43.25 0.96 0.61 0. 64
REE-15 MX039-H1 -4 5 = 4482.10 "B 1.10 0.83 0.90 1.07 1.01 57.25 0.77 0.30 0.39
REE-16 GT2 i bav =) 4705.61 =Bt 1.41 0.61 2.48 1.15 1.20 50.67 1.06 0.77 0.73
REE-17 GT2 AR = A AERTS  4705.00 =B 1.27 0.66 544 1.15 0.8 39.00 1.11 0.85 0.76
REE-18 GT2 M- s 4705.00 =B 1.56 0.57 1.18 1.16 0.86 47.00 1.03 0. 64 0.62
REE-19 GT2 TS ey 4717.68 F=E 1.77 0.73 2.11 0.99 0.97 43.00 0.73 0.49 0. 68
REE-20 GT2 TR A AR 4711.83 F=E 1.43  0.52  2.04 1.24 1.40 49.50 1.26 0.77 0.61
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Fig. 10 Charts showing the diagenesis of reservoirs in the Maokou Formation, Longnvsi area, central Sichuan Basin
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