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In-situ exposure experiment has been completed in 2013 and 2016 at two submarine volcanoes,
Izu-Bonin volcanic arc, where 12 and 15-year experiments revealed sigmificant evidence of modern
precipitation of Mn oxide at about 1000 m water depth, within an oxigen minimum zone. The precipitates
contain Fe bearing vernadite but not a typical hydrothermal manganese deposits, supporting the idea that
Mn and Fe are precipitating at full water depths between 800 and 5500 meters (Usui et al., in press).
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