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Weathering Process of Basalt with Cooling Joints in the Takurayama Volcano
in the Northern Kinki Region, Japan
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OYasuto HIRATA, Masahiro CHIGIRA

Columnar joints and low-angle joints are well-developed in a basaltic lava layer of the Quaternary

Takurayama Volcano in the northern Kinki, Japan. We conducted a field survey of cooling joints,

measured pore-size distribution in rock specimens, and analyzed chemistry and mineralogy. We

found that (1) internal cracks close to corners of joints and (2) small-size pore bands forming

concentric layers in columns, which initial characters encourage the spheroidal weathering that

basaltic columns weather to become spherical shape. Weathering of olivine and plagioclase advances

from joint surfaces by water rich in oxygen. Olivine oxidizes to form iddingsite and iron-hydroxides.

On the other hand, plagioclase transforms into halloysite before dissoluting. This process has been

slower in the small-size pore bands locally. Thus, weathered layers can develop concentrically and

then exfoliate the outer less weathered layer one after another.
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