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Table 1 Types and characteristics of paleokarst in northern Tarim Basin
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Fig.1 Identification marks of penecontemporaneous karstification
a—Calcarenite—bioclastic limestone, with dissolved caverns along the layer, half filled with seepage silt, Hade13, 6646.05m,
Yijianfang Formation; b—Sparite calcarenite, generally with micritic envelope, multilayered fibrous calcite cement resulting from
syndepositional fresh—water dissolution at the first stage, coarse sparite calcite cement well developed,Lunnan 54—1,5447m,
Yijianfang Formation, plainlight; c—Sparite algae calcarenite—bioclastic limestone, well developed grained algae enclosures and
micritic envelopes, with some intra—granular dissolved pores, Hade 13, 6646.06m, Yijianfang Formation, casting thin section,
plainlight; d—Calcarenite, with intra—granular dissolved pores, Ha 9, 6624.1m, Yijianfang Formation, casting thin section, plainlight;
e—Calcarenite—calcirudite, inter—calcirudite filled with seepage silt, with sparite calcite cement along some grain margins, Hade 13,
6656.88m, Yijianfang Formation, casting thin section, plainlight; f— Grained micritic limestone, dissolved caverns resulting form
syndepositional fresh—water dissolution, with geopetal structure: seepage silt at the bottom, rather dark under plainlight, grained
calcite filled at the top, fairly bright under plainlight, Lungu 37, 6242.92m, Lianglitage Formation, plainlight
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Fig.2 Identification marks of buried karstification

a— Sparite bioclastic limestone—algae calcarenite, dissolved pores in sparry calcite, Lungu 35, 6158.4m, Yijianfang Formation,

casting thin section, plainlight; b—Expanded secondary dissolved pores developed along the pressolution seam, Yingmai 202 well,

6015.71m, Yingshan Formation, crossed polars; c—Micrite, with expanded dissolution along the seam, filled with calcite,

terrigenous clastics, mud, and pyrite, red casting chip, Lungu 40, 5658.18m, Yijianfang Formation, plainlight; d— Inter—crystalline

pores of medium—coarse crystal dolomite, Yingmai 4, 5129.20m, Penglaiba Formation (?), plainlight; e—Phase II fracture filled

with sparry calcite and silica, homogenization temperature of the inclusion being 110~120 °C, Yaha 303, 5930.98m, Penglaiba

Formation (?), crossed polars; f~Medium crystal dolomite, idiomorphic crystal dolomite baked by silica hydrothermal fluid into

brown color, Yaha 3, 5924.96m, Penglaiba Formation, plainlight
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Fig.3 Identification marks of weathering karstification

Paleosol on the parallel unconformity between Yingshan Formation and Penglaiba Formation, Ordovician typical section at the

cement plant, northern Keping County, Xinjiang; b—Karst breccia, Lunnan12, 5313.3m, inter—breccia filled with celadon mud,

Yingshan Formation; c—High—angle fracture filled with celadon mud, Lungu 391, 5800m, Lianglitage Formation; d—Logging

response characteristics of Ordovician weathering karstification in Lundong 1; e—Imaging logging characteristics of short—time

exposed unconformable karst, Ha 6C, Yijianfang Formation; f—Seismic response characteristics of Ordovician weathering crust,

seismic cross section Lungu47(O;.y)
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Fig.4 Schematic map showing the paleo—karstification periods and superimposed

patterns of Ordovician, eastern Lungu area, northern Tarim Basin
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Paleo—karstification types, karstification periods and superimposition
relationship of Ordovician carbonates in northern Tarim Basin

NI Xin—feng'’, ZHANG Li—juan', SHEN An—jiang’, PANG Wen—qing', QIAO Zhan—feng’

(1. Tarim Oilfield, PetroChina, Korla 841000, Xinjiang, China;
2. Hangzhou Institute of Geology, PetroChina, Hangzhou 310023, Zhejiang, China)

Abstract : Karstification is one of the most important elements for the formation of Ordovician marine carbonate
reservoirs in northern Tarim Basin. Based on lithology, geophysical data and test data, the authors divided
karstification of northern Tarim Basin into three types (penecontemporaneous karstification, buried karstification,
weathering karstification) and some subtypes. The penecontemporaneous karstification controls the formation and
distribution of the early carbonate rock reservoirs, the buried karstification is always developed along the former
pore—fracture systems, and constitutes one of the most key factors for reservoir optimization, and the weathering
karstification is the key factor for the formation of Ordovician carbonate reservoirs. As for the characteristics of
polycyclic structure evolution of northern Tarim Basin, there exist six periods of paleo—karstification in different
superimposing and rebuilding stages and various Ordovician carbonate rocks, of which the most important periods
for reservoir karstification are the early Caledonian II episode, the middle Caledonian I and II episode, and the
early Hercynian. Different types of karstification in northern Tarim Basin have complex and pronounced
superimposition relationship: the penecontemporaneous karstification provided basic pathway for the buried
karstification; the subsequent buried karstification and weathering karstification were developed on the basis of
succeeding to and superimposing on the former penecontemporaneous karstification and finally became the
excellent potential reservoir.

Key words:penecontemporaneous karstification; buried karstification ; weathering  karstification ; karstification

period;superimposition relationship; northern Tarim Basin; Ordovician
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