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Abstract The Lower-Middle Ordovician carbonate rocks are studied by core observation, thin section observa-
tion, geochemical analysis to restore the diagenetic evolution history of the Yubei area, Tarim Basin. Dissolution,
dolomitization, silicification and cataclasis are studied and the diagenetic evolution history is divided into four
stages. The grained texture dominated limestone in the relative geomorphic high location exposes to the ground and
undergoes penecontemporaneous dissolution due to the fluctuation of the sea level. Caves and pores with structural
selectivity parallel to the sedimentary bed are generated by the penecontemporaneous dissolution. The dolomiti-

zation developed mainly in early diagenetic stage enhances the resistance of carbonates to compaction and pressure
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solution, which benefits the preservation of early pores and caves. The fractures formed during the Middle-Late
Caledonian and Early Hercynian in this stage are mostly closed and filled due to complicated compaction and
cementation. Hydrothermal activity in middle diagenetic stage damages the reservoir slightly by the presence of
pyrite and dolomite with wavy extinction and saddle structure in the reservoir space. The late diagenetic stage is
characterized by the silica and calcareous fluid activity, which fill the early space partially. The development
degree of fractures formed during Late Hercynian and Himalayan epoch is weaker than early diagenetic stage.
However, the fractures formed during late diagenetic stage keep open due to weak diagenetic transformation and
become efficient migration channel and reservoir spaces in Yubei area.
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Fig. 1 Structure outline map in Yubei area
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Fig.2 Sedimentary comprehensive histogram in Yubei area
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Fig. 3 Characters of caves and pores developed in Lower-Middle Ordovician carbonates in Yubei area
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Fig. 4 Penecontemporaneous dissolution model in Yubei area
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Fig.5 Ancient geomorphy of Penglaiba Formation in Yubei area
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Fig. 6 Dolomite types and characters of Lower-Middle Ordovician in Yubei area
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Fig. 7 Geochemistry trends of different dolomite types of Lower-Middle Ordovician in Yubei area
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Fig. 8 Porosity and permeability characters of Lower-Middle Ordovician inYubei area
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Fig. 9 Silica types and characters of Lower-Middle Ordovician in Yubei area
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Fig. 10 SEM characteristics of the silica-dominated matrix filled in the inter-crystalline pores of micritic-fine dolomites
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Table 1 Element contents of silica in Yubei area

TEE A (g g )

Fes Th/U
Al Fe Mn Th U
S-1 8923.9 2506.1 44.6 1.64 0.48 3.38
S-2 8895.3 2546.5 45.4 1.65 0.49 3.40
S-3 8963.5 25394 453 1.69 0.48 3.49
S-4 9002.0 2558.6 45.4 1.68 0.50 3.32
S-5 6088.2 1666.5 29.2 1.15 0.56 2.04
S-6 9527.3 2571.6 45.7 1.79 0.50 3.55
S-7 9569.2 2538.6 45.4 1.74 0.51 3.41
S-8 9260.4 2511.0 443 1.77 0.47 3.72
S-9 6796.4 1856.0 32.5 1.32 0.51 2.58
S-10 6600.0 1781.4 31.1 1.24 0.48 2.59
S-11 6996.0 1914.9 33.1 1.27 0.52 2.42
S-12 9373.3 2589.6 46.3 1.66 0.49 3.38
S-13 9275.3 2588.3 44.7 1.75 0.47 3.69
S-14 9446.1 2595.0 45.8 1.74 0.49 3.56
S-15 9429.3 2617.7 45.7 1.75 0.47 3.74
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Fig. 14 Evolution sequence of Lower-Middle Ordovician carbonates in Yubei area
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