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Spheroidal weathering of columnar-jointed igneous rocks: control of rock textures and structures
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Spheroidal weathering is an important form of rock weathering and has been attributed to chemical weathering
from joint surfaces. However, the effects of the original rock structures on the processes of spheroidal weathering
have not been well addressed. We investigated the spheroidal weathering of columnar-jointed granite porphyry and
basalt from the viewpoints of petrology, mineralogy, chemistry, and physics, and we found that the primary rock
textures and structures in these rocks exerted a strong control on the development of the spheroidal weathering.
The primary rock textures and structures were curved cross-joints that separate rock columns, stiff layers

beneath the surfaces of columnar joints and cross-joints, and the concentric arrangements of pores

or weak planes in rock columns. All of these were formed during the cooling of the rock before or just

after the development of the columnar joints. Chemical weathering proceeded according to the

distribution of rock structures and exfoliated rock surface layers.
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