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Abstract The palaeokarst in the Maokou Formation in the southeastern Sichuan basin can be recognized through field observation
and geochemical methods. The palaeokarst developed into four main types: (a) depositional-period karst; (b) supergene karst; (c¢)
buried karst; and (d) fold karst. There are several differences between the four types of palaeokarst in terms of the macroscopic and
microscopic features. Homogenization temperatures and cathode ray analysis of both carbon and strontium isotopes may be used to
identify and study the different types of paleokarsts in the Maokou Formation of the research area. The depositional-period karst shows
small scale development, mainly selective dissolution, and no light characteristics under the cathode rays. Supergene karst developed
in large scale and occurred mainly in the middle and upper parts of the Maokou Formation, showing a large number of party spots and
dissolved-collapsed breccias. The fillings in the dissolved pores and vugs are mainly medium-coarse-grained calcites and a small amount
of local filtrated sands which show dark brown or dark reddish orange light under cathode rays. When the calcites and filtrated sands
exist together, zoning is very clear. The carbon isotope of the cement fillings is between 0.26%o¢ ~ 3. 43%o, strontium isotope ranges
between 0. 7044 ~0. 7049, and the homogenization temperatures range between 57 ~65°C. Buried karst is small scale in development
and the cement fillings in the dissolved pores and vugs contain organic matter which often coexists with asphalt remains. The cement
fillings are composed of mostly fine-medium grained calcites which show dark brown light under cathode rays. The carbon isotope falls
between —1.44%0 ~ —0.92%o, strontium isotopes range between 0.7037 ~ 0.7049, and the homogenization temperatures ranges
between 108 ~ 135°C . Fold karst develops universally, often occurring in cracks or party spots communicated with cracks or
dissolution-enlarged fractures. The cement fillings are mostly fine-medium grained calcites, showing dark brown light or no light under
cathode rays. The carbon isotope is between 1.58%0¢ ~ 4. 07%0, the strontium isotope ranges between 0.7050 ~ 0.7082, and the
homogenization temperatures ranges between 58 ~ 110°C. The correct identification of palaeokarst types in different regions holds great
significance for understanding the mechanism of reservoir development and oil and gas exploration.
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Fig. 1 Position of the research area and structural graph (modified after Guo et al. , 2011)
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Fig.2 Macroscopic, microscopic, and cathodeluminescent features of different types of karst
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Table 1

Homogenization temperature test results of different

types of karst

i L35 AL —iR B (°C)
LTm02-1 57
LTm02-2 . 65
LTm04-1 RER R 60
LTm04-2 60
ELml1-1 115
ELml12 108
ELml4-1 135
ELml4-2 I 127
ELml15-1 RO 115
ELm15-2 126
LTm03-1 134
LTm03-2 135

GZSm33-1 110
L.SXm20-1 105
LTmo01-1 58
LTm01-2 FEAHA AT 68

SIm19-1 69
ELmO1-1 78
ELm01-2 92
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Fig. 3 Scatter diagram of C and O isotopes of different

types of karst
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Table 2 Sr isotope test results of different types of karst

A 4 5T BEE A
ELml-1 . 0. 703801 +0. 000035
PZml-1 R 0. 703810 +0. 000059
ELml1-17 0. 704856 +0. 000089
ELm1-20 Fe I 0. 704537 +0. 000077
ELml-21 0. 704495 +0. 000074
PZml -6 0. 704384 +0. 000054
ELml-6 S 0. 703727 +0. 000075
ELml-15 0. 704854 +0. 000072
ELm1-9 0. 708258 +0. 000125
ELml-11 0. 705789 +0. 000152
ELm1-12 Fa A 0.706172 +0. 000111
ELml1-18 0. 705014 +0. 000092
PZml-18 0.705152 +0. 000141

K3 TREEAFHIRAENX

Table 3 Recognition model for different types of karst
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