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Abstract: Most newly deposited volcanic substrates such as lava and volcanic ash, contain most of the rock-derived elements but 
lack carbon and nitrogen. These elements enter deposits either through biological processes such as photosynthesis and microbial 
N2 fixation or through dry and wet depositions from the atmosphere. Here my presentation deals with the ecosystem development 
on the Miyake-jima 2000-y volcanic deposits based on our recent microbiological analyses. Samples from the four-year-old 
volcanic ash deposit at site OY that was situated in bare land near the summit crater contained very low TC (0.03%) and TN 
(<0.01%) but relatively high microbial populations: 5-10 × 108 TDC/(g dw) and 5-10 × 106 CFU/(g dw). The site OY deposit was 
also characterized by its CO2-consuming activity (about 5nmol/g/h) and higher C2H2-reducing and iron-oxidizing activities 
relative to soils from the volcanic eruption-unaffected forest area.  Clone library analyses targeting the 16s rRNA gene, the large-
subunit gene of RubisCO (rbcL), and the dinitrogenase reductase gene (nifH) all revealed the predominance of iron-oxidizing 
bacteria belonging to the genera Acidithiobacillus and Leptospirillum. This was supported by the isolation of an iron-oxidizing 
and N2-fixing bacterium (strain C2-1) closely related to Leptospirillum ferrooxidans from the deposit by using a chemostat culture 
system. To examine the in situ activity of N2 fixation by these iron-oxidizers, a soil-in-bottle experiment coupled with stable 
isotope probing using 15N2 gas was performed. In this assay, 15N-DNA fractions recovered from the incubated sample contained 
the DNAs derived from Leptospirillum ferrooxidans and Acidithiobacillus ferrooxidans. These results suggest that such iron-
oxidizers represent pioneer microbes to play a role in the accumulation of carbon and nitrogen in the early ecosystem of the 
deposit. A metagenomic analysis of the OY deposit and genome analysis of strain C2-1 are now in progress to obtain the more 
exact picture of the early ecosystem. 
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