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Subduction & Plume Factories:

their roles in mantle evolution 

and deep carbon cycle

×SubFac Wastes vs. PlumeFac Raws

×Sediment, Oceanic crust, Anti-continent

vs. EMI, EMII, and HIMU

×Carbon Cycle in SubFac/PlumeFac



Subduction Factory

Raw materials
ẌOceanic material:

sediments + MORB
ẌMantle wedge material

Products
ẌMagma/Volcanoes
Ẍ Volatiles
ẌContinental crust

Wastes
ẌChemically modified sediment
ẌChemically modified/fresh MORB
Ẍ Anti-continent



Raws for PlumeFac

3 enriched reservoirs

in the deep mantle

vs.

3 wastes

from SubFac



Chemical Change of Subducting Sediments

Element Transport via. Dehydration

Aizawa et al. (1998)



Isotopic Evolution of Sinking Sediment:
Origin of EMII

Aizawa et al. (1998)



Chemical Change of Altered Oceanic Crust

Element Transport via. Dehydration

Kogiso et al.  (1997)



Isotopic Evolution of Sinking Crust:
Origin of HIMU

Tatsumi & Kogiso (2005)



HIMU Source

Isotopic characteristics of HIMUḲ

Contribution of melts 

coexisting with Mg-perovskite

not with Ca-Pv nor garnet

Melting of oceanic crust

possibly at CMB

Variation in parent/daughter ratio 
along with partial melting of a 
possible HIMU source, i.e., 
fresh+dehydrated MORB

Hanyu et al., in prep.



Formation of continental crust 
& anti -continent at SubFac

Mechanism of making  andesitic continental crust 

from an initial basaltic arc crust
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ranti-continent >rperidotite
Tatsumi et al. (2008) 



Isotopic Evolution of Anti -Continent: 
Origin of EMI

40% Contribution of

3.2 Ga Anti-Continent

(Tatsumi et al., in prep.) 


