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Crack Development during Spheroidal Weathering of Granite Porphyry
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In the southeast of the Kii peninsula, Miocene granite porphyry shows typical spheroidal weathering, in which
0.4-1.5 m diameter of corestones are made with shell-like rindlets. Fresh granite porphyry has almost vertical
columnar joints at 2-6 m intervals and sheeting joints near the ground surface. At the beginning of the spheroidal
weathering, oxidation of rock progresses from its surrounding joints to form a brown band with iron-hydroxides
precipitate. In outer brown band, pores are filled with the precipitate and micro-cracks form parallel to the
oxidation front. As a brown band becomes thicker than about 5 cm, a continuous crack is created near the front and
separates a rindlet from the corestone. The mass balance calculation using densities and Ti concentrations of rock
suggests that rock volumes did not change in a brown band or the inner rindlets but increased by 20% in the outer
rindlets from the fresh rock. These results suggest that crack development and rindlet formation are due to rock
expansion in the brown band by the precipitation of Fe-hydroxides.
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