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Abstract

Microbial transformations on and in the Earth environment are the
key to understand diagenesis and elemental cycles. Microbes, particularly
bacteria and fungi, are ubiquitous in soils, water and air. It is important to
understand the effects of microbes on geochemical cycles. Clays are major
on terrestrial surface and removable, therefore, can contribute 1o
geochemical cycles. To identify the interaction between microbes and
silicate minerals and their micromorphorogy play a key role for elemental
transportation induced by biosphere. Clayey biomineralization process and
mechanism are micromorphologically, microstructurally investigated in
terms of weathering and accumulation.

Bioweathering process of K-feldspar was studied in the Kutani Glaze
solution for identifying microbial transportation. K-feldspar transforms into
halloysite in the green microbial mats in the solution. This process goes on

within microbial extracellular polymeric substance composed of acidic



polysaccharides. The extracellular polymeric substance plays a key role for
K and Si release from the K-feldspar and the subsequent halloysite
transformation.

Formation process of nontronite was observed on the surface of deep
sea sediments of lheya Basin, Okinawa Trough, Japan. The observations
imply that nontronite was formed within the extracellular polymeric
substance, composed of acidic polysaccharides, exuding from the microbial
cells. To understand a role of polysaccharides in formation of Fe-rich
layered silicates, synthetic experiment was complementarily performed
using dextrin added with ferrosiliceous groundwater solution with stirring
for 2 days. The precipitates including Fe-rich layered silicates were
cbserved within the dextrin aggregates, whereas rod-shaped or spherical Si-
bearing Fe-hydroxides were observed outside of the dextrin. The
observations imply that the polysaccharide polymers are necessary for the
formation of Fe-rich layered silicates. The results indicate that microbes
profoundly influence to elemental transportation on terrestrial surface,
particularly, the extracellular polymeric substances exuded from microbial
cells are important for mobilization and/or immobilization of the elements

on and in the Earth.
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Fig. 1 TEM image of the green microbial mats obtained from Kutani Glaze

solution, showing K-feldspar fragmentation (a) within the extracellular

bial cells (c).
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