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Abstract

The Feixianguan Formation reservoirs in the Linshui-Dazhu area are characterized by complex
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lithological assemblages and variable pore-fracture-vug configurations, and the identification of effec-
tive reservoirs and their main controlling factors still requires further refinement. Based on core ob-
servation, thin-section identification, scanning electron microscopy, petrophysical testing, mercury in-
trusion analysis and logging interpretation, this study investigates the reservoir characteristics, com-
prehensive classification and main controlling factors of the Feixianguan Formation in the study area.
The results show that the reservoir rocks mainly include oolitic limestone, bioclastic limestone, sandy-
grained limestone, micritic limestone, silty-fine crystalline dolomite, oolitic dolomite, lime-bearing do-
lomite and dolomitic limestone. Among them, oolitic limestone, grain dolomite and silty-fine crystal-
line dolomite have relatively favorable reservoir significance. Reservoir spaces are dominated by in-
tergranular dissolved pores, intragranular dissolved pores, intercrystalline pores, intercrystalline dis-
solved pores, moldic pores, microfractures and local vugs. Unfilled or partially filled fractures can im-
prove the connectivity among pores and vugs. The reservoirs generally show low porosity and low per-
meability. The porosity of reservoir intervals is mainly concentrated between 2% and 6%, and perme-
ability is generally low but highly dispersed. The second member of the Feixianguan Formation has
better reservoir abundance, porosity-permeability conditions and reservoir thickness than the first
and third members, and therefore represents the main favorable reservoir interval in the study area.
Mercury intrusion data indicate that the pore-throat structures can be divided into four types: coarse
pores with coarse throats, medium pores with fine throats, fine pores with micro-throats, and micro-
pores with micro-throats. According to porosity-permeability properties, capillary pressure, pore-
throat radius, irreducible water saturation, pore types and rock types, the reservoir rocks can be clas-
sified into type I good reservoirs, type Il relatively good reservoirs, type Il poor reservoirs and type IV
non-reservoirs. The comprehensive analysis suggests that high-energy grain shoals and oolitic shoals
provide the depositional basis for favorable reservoir rocks, dolomitization and dissolution improve
pore structures and pore-throat connectivity, compaction, cementation and multi-stage filling reduce
reservoir effectiveness, and tectonic fractures mainly enhance the seepage capacity of low-porosity
and low-permeability reservoirs.
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Figure 1. Structural location and fault distribution of the Linshui-Dazhu area
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Figure 2. Core and thin-section characteristics of typical limestone reservoirs in the Feixianguan Formation
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Figure 3. Core and thin-section characteristics of typical dolomite and transitional reservoirs in the Feixianguan Formation
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Figure 4. Core and thin-section characteristics of pore types in the Feixianguan Formation
reservoirs
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Table 1. Statistical characteristics of fractures in cored intervals of the Feixianguan Formation
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Figure 5. Core and thin-section characteristics of fractures in the Feixianguan Formation res-
ervoirs
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Table 2. Statistics of mud loss intervals in the Feixianguan Formation of the study area
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Figure 6. Porosity and permeability distribution characteristics of reservoir intervals in the Feixianguan Formation
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Table 3. Statistical characteristics of reservoirs in different members of the Feixianguan Formation
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Figure 7. Pore-throat structure classification of mercury intrusion samples from the Feixianguan Formation

B 7. CAl B E R mFLMREE 5 K E

ANTR LM 25 16 SR A0 WA J2 o1 5 22 e W S o R LR MR AL i 2 LB BN 9.8%~12.29%, ~F34 11.05%,
BIEH N 3.467~8.124 mD, “F-¥ 5.795 mD, AN 1 E 42 T34 1.057 um, "H{E K J1°F3174 0.744 MPa,
RIUNFUME AR TR B TR I BARANB I A 158 . Hh FLYI0E R )2 FL IR N 2.38%~4.62%, T34 3.14%,
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%155 0.018 pm, HEIE S 53.966 MPa. —FHIERIUAFLEE RN BEH T BANS A 158, H
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Table 4. Microscopic pore-throat structure parameters of different reservoir types in the Feixianguan Formation
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Table 5. Classification and evaluation criteria of reservoir rocks in the Feixianguan Formation of the study area
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