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Abstract

Potholes are a typical bedrock micro-landform formed by fluvial erosional processes and serve as
direct geomorphic indicators for reconstructing river hydrodynamic evolution and neotectonic ac-
tivity. Numerous clusters of bedrock potholes are widely exposed along the riverbanks of the
Pinggiang Small Three Gorges section of the Minjiang River in Leshan, providing an excellent case
study for investigating pothole development in subtropical hilly gorge rivers. This study focuses on
the riverbank potholes distributed along both banks of the Pingqiang Small Three Gorges reach.
Field measurements, morphological observations, lithological and hydrological investigations, to-
gether with regional geological data, were employed to systematically examine the spatial distribu-
tion, morphological characteristics, formative conditions, and evolutionary processes of the pot-
holes. The results indicate that the potholes are mainly distributed on exposed bedrock surfaces
within the fluctuating water-level zone between the perennial flood level and the front edge of the
first river terrace. Their formation and enlargement are primarily driven by mechanical abrasion
induced by flood-season vortices, while bedrock joints and fractures provide the initial pathways
for erosion. The heterogeneous nature of the red-bed sandstone, its alternating soft and hard strata,
and the joint-fracture system jointly control the initial location and subsequent expansion direction
of the potholes. The evolutionary sequence of the potholes involves the formation of shallow de-
pressions, vortex initiation, deepening and lateral enlargement, coalescence of adjacent potholes,
and modification of residual rock masses, ultimately producing compound erosional landforms
such as coalescent potholes, erosional grooves, and zoomorphic residual rock forms locally known
as “Stone Ducks” (“Shiyazi”).This study provides a geomorphological basis for understanding differ-
ential erosion of red-bed soft-rock riverbeds and the evolution of compound fluvial landforms in
the Minjiang River Basin.
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Figure 1. Location of the study area (the red-shaded area marks the zone where riverbank potholes are developed)
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Figure 2. Plan-view morphology of representative potholes
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Table 2. Schematic illustration of pothole formation and evolution
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