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Fig.1 Paleogeologic map in the Early Hercynian and oil & gas distribution in the Tarim basin
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Fig. 2 Stratigraphy associated with the paleckarst in Early Hercynian weathering crust in the Tarim basin (the division of

lithostratigraphic unit and sequence stratigraphic unit of Carboniferous after Guo Jianghua et al. , 2004; the division of

lithostratigraphic unit of Ordovician after Gu Jiayu et al. , 2001)
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1—Mudstone; 2—sandstone; 3—breccia; 4—nodular limestone; 5—limestone, marl; 6—biospararenite; 7-—dolomite; S1~ S4—depositional

sequences in Lower Carboniferous; HST—highstand systems tracts; TST—transgressive systems tracts; LST—lowstand systems tracts; mfs—

maximum flood surface; SWT—standing water table
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1—Coring interval; 2—oblique bedding; 3—parallel bedding; 4—limestone; 5—mudstone, siltstone; 6—sandstone; 7—karst breccias

mixed with fluvial deposits; 8—collapsed breccias; 9—collapsing and sedimentary cycle caused by upward karstification
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Multiple Karst Cave Horizons in the Early Hercynian Weathering Crust
in the Tarim Basin
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Abstract

Cave horizons are an indicator of recognizing multiple karst cycles, and a linkage between karst cycles and
sedimentary sequences and cycles of sea level change. Based on the principle that caves develop along the water
table in a condensed carbonate land, cave horizons are correlated and caves identified from wells are
reconstructed in paleogeomorphic sections. The order of cave horizons is deduced with evidence from the study
of geological conditions of paleokarst and inner cave sediments configuration. A correlation of cave horizons
across different carbonate lands in this basin is.made in accordance with the relationship between synchronous
beds and cave horizons in time and space. A systematic model is introduced for interpreting the differences of
caves developed on island, near shore and inland of slopes. The results of this study indicate that three cave
horizons were developed in the Lower to Middle Ordovician in the Tabei, Taihong and Hotan uplifts during the
Early Hercynian. Younger upward, they are developed during the intermissive rising of sea level in the Early
Carboniferous. Their synchronous beds correspond to the Donghe sandstones, bioclastic limestones and lower
mudstones (the highstand systems tracts of three sedimentary sequences in the Early Carboniferous). The
multicyclic ”collapsed breccias interbedded with underflow sediments” were caused by the rising of underflow
surface posterior to the rising of water table in the inland of basin marginél slope, which is caused by abrupt
rising of sea level. The relationship between the synchronous beds and the cave horizons in time and space is

significant in dating paleokarst events and predicating cave horizons.

Key words: Tarim Basin; Early Hercynian; weathering crust; paleckarst; cave horizon
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