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Introduction: Recently, lichens as the earliest colonizers of terrestrial habitats are recognized to accelerate the mineral degradation
at the interface between lichens and surface rocks. Much interest has been therefore devoted in recent years to the weathering induced
by the lichen colonization. Here, we report nano-scale observations of the interface between lichens and basaltic rock by transmission
electron microscopy (TEM).

Results and Discussion: Some samples of basaltic rocks totally covered by lichens were collected from the 1986 lava flows on the
northwest part of Izu-Oshima volcano, Japan. The collected rocks were classified into the augite-pigeonite-bronzite basalt including
6 to 8% plagioclase phenocrysts. The lichens adhering to the rocks were mainly Stereocaulon vesuvianum, fruticose lichen, which
are widespread over the study area. The metabolites of the S. vesuvianum exhibited a mean pH of 4.5 and dominance by acids. The
STEM-EDX observations revealed that the interface between augite and the lichen was completely covered with amorphous silica
multilayer with a thickness of less than 1 um. The amorphous silica-augite interface was atomically sharp, with a width varying
between 1-5 nm. Taking into consideration that the S. vesuvianum can produce acidic organic compounds during metabolism, the
amorphous silica multilayers observed at the interface were produced by nano-scale mineral dissolution induced by the lichen, and

formed as a pseudomorphic replacement of augite by amorphous silica.
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