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Structural control of potholes by regional joints (Part II):
a case of “Taki-no-Hai” in Kozagawa Town, Wakayama Prefecture
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Abstract: This study focuses on potholes and both stream-parallel and stream-perpendicular joint systems
developed on the streambed of the Ogawa River at Taki-no-Hai, Kozagawa Town, Wakayama Prefecture,
in the area where the Kumano Group has been hardened through silicification. A detailed investigation,
including drone photography, was conducted, building upon the findings of the first report to describe
and analyze the geometric relationships between potholes and joint structures. The following points were
clarified: Spoon-shaped and groove-shaped potholes extend in a meandering pattern along the direction
of stream-parallel joints. A formation model was proposed in which initial stream abrasion along stream-
parallel joint cracks creates spoon-shaped holes, followed by impacts and wear from continued stream
flow that exceed the tensile strength of the jointed rock, causing lateral detachment of the bedrock along
the joint planes. Stream-perpendicular joints are also considered to function as zones of weakness in the
bedrock, serving as important initiation points for the excavation of spoon-shaped holes. The study also
organized the current hydraulic conditions and bedrock erosion processes from upstream to downstream
in the streambed around Taki-no-Hai, and discussed the potential future development of potholes.
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