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Recycled volatiles in mantle wedge is a factor controlling 

rheological properties of mantle minerals. Beneath continental 
active margin or island arc, aqueous fluid derived from a 
subducted slab ascends into the mantle wedge. Partial melting 
in the mantle wedge produces hydrous melt when the aqueous 
fluid reaches the region with the solidus temperature of 
hydrous peridotite. The melt is extracted upwards from the 
partial melting zone, ascending through the mantle wedge, 
engendering subduction-related volcanism if melt segregation 
occurred. Part of the melt should remain in the mantle wedge 
as hydrous intergranular components or hydrous melt 
inclusions. 

In Far Eastern Russia, hydrous melt was observed in 
mantle xenoliths as hydrous melt inclusions [1] which have 
atmospheric Ar isotopic compositions [2]. Far Eastern Russia 
was an active margin of the Eurasian continent in the 
Mesozoic to Paleogene Period. We analyzed noble gas 
isotopic compositions of the hydrous melt inclusions again. 
Though isotopic data shows influence of atmospheric noble 
gases, noble gas elemental ratios cannot be simply explained 
by addition of atmosphere. The results could be interpreted as 
involvement of air-saturated water. It is most likely that the 
atmospheric signature of the hydrous melt inclusions were 
originated from the subducting oceanic lithosphere. 

 
[1] Yamamoto et al. (2009) Island Arc 18, 225–241. 
[2] Yamamoto et al. (2004) Chemical Geology 207, 237–259.  
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Microbial sulfur metabolism is extremely important clue 
to understand the global energy and carbon flux. On the 
ancient Earth, especially, sulfur compounds must have played 
significant roles as electron carriers in a wide range of 
environments since there was little oxygen gas. In other 
words, sulfur compounds have frequently participated in the 
coupling of electron donor and acceptor for the redox 
reactions, which has, in turn, produced energy for 
biosynthesis. Geochemical studies have provided convincing 
clues to reveal dominant biological metabolisms in history of 
the Earth. However, the shortage of information about 
microbial sulfur metabolisms significantly limits progress of 
the type of study. Sulfur metabolic microorganisms living 
today have adapted to the present environments, which the 
metabolic pathways have been different from those in ancient 
ages. Nevertheless, analyses of the present sulfur metabolic 
pathways are helpful to infer the pathways in the evolution. In 
recent years, various microbial sulfur metabolisms have been 
partially elucidated. In this lecture, we will review the 
microbial sulfur metabolisms, introducing our hypothesis 
about the evolution and divergence of the electron transport 
chain from viewpoint of sulfur metabolisms. It will be helpful 
to fill the gap of ecosystem evolution from chemotrophs to 
phototrophs. 


