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Abstract Incised valleys are key elements in sequence stratigraphic studies. Together with lake-floor
or submarine fans, they constitute deep-water depositional systems that commonly host abundant hydro-
carbon resources. Currently, the development and filling of base-level-responsive incised valleys are well
understood, whereas those of tectonically controlled incised valleys remain poorly studied. Based on 3D
seismic and well-log data from the Paleogene strata on the gentle-slope belt of the Nanpu Sag, Bohai Bay
Basin, this study investigates sequence stratigraphic framework, fault evolution, and the morphology,
scale, and depositional filling patterns of incised valleys. The results show that a total of sixteen fault-
controlled incised valleys developed in the study area during the Es} to Ed, intervals. These valleys can be
classified into three types—isolated (Type [ ), weakly connected (Type Il ), and connected ( Type
IT) —which correspond respectively to three stages of fault evolution: isolated growth, soft linkage, and
hard linkage. Significant differences are observed among these valley types in planform geometry, cross-
sectional morphology, distribution of subsidence centers, and filling style. Type [ valleys are small in
scale and poorly continuous, characterized mainly by dispersed infilling. Type II valleys exhibit con-
verging geomeiries, but their subsidence centers have not yet been unified, resulting in pronounced
multiphase filling and clear proximal-distal differentiation. Type Ill valleys are highly continuous and form
relatively stable sediment transport pathways, showing two end-member depositional patterns: distal-
dominated deposition and proximal concentrated unloading. The study suggests that the incised valleys in
the Nanpu Sag are not simply base-level-responsive valleys, but rather tectonically controlled incised
valleys directly governed by differential fault growth and linkage. Their formation mechanism can be sum-
marized as follows: base-level fall provides the conditions for incision, episodic tectonic activity regulates
the intensity of valley development, and local fault linkage primarily control valley geometry, subsidence
center configuration, and filling patterns. This study provides new insights into the genetic analysis of
incised valleys and the prediction of favorable sand bodies in the slope zone of a fault-depressed lacustrine
basin.
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Fig. 2 Characteristics of sequence boundaries within sequence stratigraphic framework of Nanpu sag
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Table 1 Types and developmental characteristics of tectonically controlled incised valleys in southern slope belt of Nanpu sag
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Fig. 9  Evolution model of tectonically controlled incised valleys in gentle slope belt
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Fig. 10 Tectonically controlled incised-valley sublacustrine fan development model in gentle slope belt
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