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Genesis of chemical fillings in fracture-caves in paleo-karst runoff zone in

Ordovician and their distributions in Tahe oilfield, Tarim Basin
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Abstract: Karst {ractures and caves are the major reservoir spaces of Ordovician carbonate in Tahe oilfield, which are often filled with
chemical, deposited, and collapsed fillings. Chemical fillings are mainly composed of calcite and travertine, as well as a small amount
of gypsum, sulfur and fluorite, etc. , but dominated by calcites in runoff zone. Through cores observation, the authors collected a
series of calcites and Ordovician limestone with different occurrence, and then made analyses on thin sections, cathode luminescence,
fluid inclusion and trace elements. It is found that megacrystal calcite filled in caves and coarse-crystalline calcite in fractures are
formed by hydrothermal fluids, while fine-crystalline calcite in fractures is developed by diagenetic cementation. Besides. intergravel
calcite and travertine debris in caves have been deposited in the early stage of diagenesis (slightly transformed during the burial peri-
od). It also has been found that the fine-crystalline calcite in fractures has a genetic relationship with surrounding rocks, which is re-
precipitated after the corrosion of Ordovician limestone under the action of its mother liquor. Megacrystal calcite has certain relation
with deep hydrothermal fluids rather than surrounding rocks, while travertine is a production of surface water dissolution. Genesis
study of chemical fillings in fracture-caves contributes a lot to the understanding of reservoir characteristics and evolution.
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Fig. 1

Characteristics of cores, thin sections and cathode luminescence of calcite fillings in fractures or caves, Tahe oilfield
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Table 1

Homogeneous temperatures and freezing point temperatures of fluid inclusions of calcites filled in fractures or caves in

runoff zones of karst Ordovician carbonates in Tahe oilfield
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Fig.2 Characteristics of gas-liquid inclusions of calcite fillings in fractures or caves of runoff zone in Tahe oilfield
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diagenetic cementation
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Table 2 Carbon and oxygen isotope compositions of calcites with different origins in the runoff zone of Tahe oilfield
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Table 4 Feature indexes of rare earth elements of calcite samples from runoff zones in the No. 4 and No. 7 blocks of Tahe oilfield
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Fig. 6 Distribution of rare earth elements of calcites from runoff
zones in the No. 4 and No. 7 blocks of Tahe oilfield
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