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Abstract

Karst paleogeomorphology is an important factor controlling the intensity of carbonate karstifica-
tion, as well as the development and distribution of reservoir spaces. Accurate restoration of its
spatial pattern is therefore of great significance for karst reservoir prediction and oil and gas de-
velopment. Based on drilling, logging, and seismic data, this study quantitatively restored the ero-
sion thickness of the top boundary of the Middle Ordovician Yijianfang Formation in Block 8 of the
Tahe Oilfield, Tarim Basin, using the stratigraphic thickness comparison method and the strati-
graphic structural trend extrapolation and associated deformation method. Karst paleogeomorphic
units were further classified by integrating the spatial distribution of erosion thickness, paleodrain-
age development, and karst hydrodynamic conditions. The results show that the top boundary of
the Yijianfang Formation is dominated by parallel unconformity, with local development of trunca-
tion unconformity. The average erosion thickness of the top boundary ranges from 0 to 80 m, and
the paleogeomorphology is characterized by multiple alternating uplifts and depressions. Accord-
ing to the average erosion thickness and paleogeomorphic characteristics, the study area can be
divided into three second-order paleogeomorphic units, namely karst highland, karst slope, and
karst basin, and six third-order paleogeomorphic units, including karst peak hill, slope karst hill,
peak-cluster depression, peak-cluster valley, intra-basin depression, and intra-basin valley. Among
these units, the karst slope has relatively favorable hydrodynamic conditions, well-developed dis-
solution pores, cavities, and fractures, and relatively good connectivity of fracture-cavity reservoir
spaces. Therefore, it represents a favorable zone for the development of karst reservoirs in the Yi-
jianfang Formation of the study area.
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Figure 1. Structural location of Block 8 in Tahe Oilfield (A) and comprehensive stratigraphic column
of the study area (B)
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Table 1. Classification of unconformity types at the top of the Yijianfang Formation in Block 8, Tahe Oilfield
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Figure 2. Distribution of unconformity types at the T7* seismic reflection interface
of the Yijianfang Formation in Block 8, Tahe Oilfield
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Figure 3. Schematic diagram of erosion-thickness restoration using the
stratigraphic thickness comparison method
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Figure 4. Erosion-thickness contour map of the top of the Middle Ordovician Yijianfang
Formation in Block 8, Tahe Oilfield, obtained using the stratigraphic thickness comparison
method
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Figure 5. Schematic diagram of erosion-thickness restoration based on stratigraphic
structural trend extrapolation and associated deformation
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Figure 6. Distribution of virtual well points for erosion-thickness restoration of the T7*
unconformity surface in Block 8, Tahe Oilfield
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Figure 7. Erosion-thickness restoration based on stratigraphic structural trend extrapolation and associated
deformation along a typical seismic profile in Block 8, Tahe Oilfield
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Table 2. Calculated interval velocities of the Sangtamu Formation from drilled wells in Block 8, Tahe Oilfield
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Figure 8. Erosion-thickness contour map of the top of the Middle Ordovician Yijianfang
Formation in Block 8, Tahe Oilfield, obtained using the stratigraphic structural trend ex-
trapolation and associated deformation method
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Figure 9. Quantitative comparison of erosion thickness obtained using two paleogeomorphological restoration methods: (A)
correlation of erosion thickness at paired grid points; (B) frequency distribution of absolute erosion-thickness differences
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Figure 10. Average erosion-thickness contour map of the top of the Middle Ordovician
Yijianfang Formation in Block 8, Tahe Oilfield
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Figure 11. Paleohydrological geomorphology of the top of the Middle Ordo-
vician Yijianfang Formation in Block 8, Tahe Oilfield (modified from un-
published internal data of Northwest Oilfield Branch, SINOPEC)
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Figure 12. Classification map of karst paleogeomorphic units at the top of the
Middle Ordovician Yijianfang Formation in Block 8, Tahe Oilfield
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Table 4. Classification criteria for karst paleogeomorphic units at the top of the Middle Ordovician Yijianfang Formation in
Block 8, Tahe Oilfield
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Figure 13. Conceptual model of karst paleogeomorphology and reservoir development
of the Middle Ordovician Yijianfang Formation in Block 8, Tahe Oilfield
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Figure 14. Comparison of reservoir development characteristics of typical wells in different karst paleogeomorphic units
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