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Characteristics and Evolvement Model of Epigenetic Karst Reservoirs in
Carbonate Buried-hill in Weixi’nan Sag, Beibuwan Basin

WANG Yong-hui, ZHANG You-hao, GAO Xian-zhi,
SONG Yan, WANG Hong-mei, QU Fu-tao

College of Geosciences, China University of Petroleum (Beijing), Beijing 102249

Abstract: Buried hill reservoirs are important conditions for buried hill hydrocarbon accumulations. Buried hill
areas are one of the important subsequent exploration areas in Weixi’nan Sag. This study comprehensively used
core observation, thin section identification, carbon-oxygen isotope measurement, inclusion temperature
measurement, and drilling and logging data to conduct research on carbonate buried hill reservoirs in Weixi’nan
Sag. Results showed that the carbonate buried hill reservoirs in Weixi’nan were mainly karst reservoirs. There
were three types of karstifications, and they included depositional-interregional karst, buried karst, and epikarst.
Among them, the epikarst is the most common karstification in the work area. The epikarst reservoirs zones were
vertically divided into subsurface zone, vadose zone, and lenticular phreatic zone. Each epikarst reservoirs zone
can be compared horizontally. The controlling factors of carbonate karst reservoirs in the work area mainly
contained sedimentary facies, paleo-geomorphic, and late tectonic movements. It was proposed that dolomites in
the tidal-flat zone were a more favorable lithology for reservoirs development. The karst slopes were favorable
paleo-geomorphic in the area. Cenozoic faults had adjusted the original distribution depths of the karst reservoirs
zones and led to different distribution depths of the karst reservoirs zones among the different buried hills today.
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Fig. 2 Tectonic evolution profiles of the buried

hills in Weixi’nan Sag
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Table 1 Carbon-oxygen isotope of Carboniferous fissure fillings and surrounding rock in Weixi’nan Sag

s REE/m BUREA B Fayis 6" Cppp/%o 5" 0ppp/%o
D1 3188.4 ik 4 I A ik 0.766 -8.334
D2 3060.6 ik 4 Iy fi# A ik -0.375 -17.643
D2 3116 ik 4 Iy f# A ik -2.039 -12.165
D2 3292.08 ik 4 T A ik -1.327 -10.533
D2 3312.87 ik 4 T A ik -1.966 -10.161
D2 3325.13 ik 14 O A Bk -1.703 -11.969
D2 3338.36 ik 14 O A ik -2.569 -13.767
D2 3061.55 ik A I A ik -0.109 -20
El 2590.44 ik A I A ik 1.653 -15.936
D3 3386.7 ik 4 Iy f# A ik 0.968 -19.187
F1 1594.41 Pk 4 Iy fi# A ik -0.527 -10.777
Al 1551.12 ik 4 T A ik 1.812 -14.637
DI 3188.4 il T SRR K 1.474 -7.182
D2 3060.6 Fil A oAy &= 0.473 -11.133
D2 3116 i I SRR -0.77 -12.122
D2 3292.08 FEl A PRt IR -1.769 -11.62
D2 3312.87 A TS Pav ) -1.255 -10.033
D2 3325.13 i5E= 45 KA -1.692 -12.802
D2 3338.36 i3k KA -2.808 -11.731
D2 3061.55 iEE=s b KA -0.716 -12.038
El 2590.44 il B ERS 4.504 -9.476
D3 3386.7 Ml A Y e ey 0.754 -7.15
Fl 1594.41 i VaE 3 r et -1.437 -13.17
Al 1551.12 A A Y& = 3.725 -9.534
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a—A-1 well, 1555.10 m, core, dissolution fractures and caves were vertically developed, and dissolution fractures that penetrated structural
fractures were transversely developed; b—A-1 well, 1555.25 m, core, calcite cracks and caves were developed in limestone, and semi-filled
calcite crystals were filled in the caves; c—A-1 well, 1555.12 m, horse-tooth shape, red and white calcite grain aggregates, within beaded
dissolved pores and cores; d—A-1, 1755.75 m, core, semi-filled caves of calcite crystals in limestone; e-B-1 well, 1964.5 m, dissolution
fractures and caves and cores; f. A-1 well, 1556.15 m, inter-crystalline dissolved pores (-); g-A-2 well, 1917.5 m, inter-granular and in-
tra-granular dissolution pores (-); h—A-1 well, 1555 m, inter-granular dissolved pores (SEM); i—E-1 well, 2594 m, matrix dissolved pores (-);
j. E-1 well, 2594 m, isolated matrix dissolved pores (-); k—A-1 well, 1552.05 m, vein dissolving pores, interalgal dissolving pores (-);
1-D-1 well, 3060.1 m, replacement of residual mold holes (+), body cavity covered selective dissolution to form mold holes, then cemented
using calcite; m—D-1 well, 3327.06 m, 10x (-), inter-crystalline fractures (-); n—D-1 well, 3332.28 m, dissolution fractures (-);

o-D-1 well, 3062.5 m, structure-dissolution fractures, dissolved fractures (-);

p—A-3 well, 1678.5 m, weathered crust sandy conglomerate, core, calcite crystal cluster filling, and fractures.
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Fig. 3 Carboniferous carbonate karst reservoir space types in Weixi’nan Sag
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Fig. 8 Beach facies and dolomitized karst reservoirs in Weixi’nan Sag
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