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® H. O Cyclein Subduction Zone
.

<> Dehydration at SZ
— Earthquakes
— Magmatism

< Massive Hydration
at ‘Outer Rise’,

plate bending region
Immediately before its
subduction




4. 0W-V Uppermost Mantle at Outer Rise
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_® F{fect of massive H,O suppl
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- ® Sybduction Factory

continental
crust

mantle
wedge

residual
materials

Raw materials
= Oceanic material:

volatiles
59 sediments + MORB

earthquake | Mantle Wedge material

. seaterils
“Q%%ﬂgé;% Products
= Magma/Volcanoes

= Volatiles
= Continental crust

Wastes
» Chemically modified sediment
= Chemically modified/fresh MORB
= Anti-continent



Contlnental Crust:

occuples less than 1% of the tetal mass of the solid Earth_

- is a characteristic reserv0|r oflight elemgnts.

- should provide the key to decoding the Earth evolutlon g

( -shows an intermediate, andésitic average compOS|t|on
. -‘could thus have been created at subductlon Zones

However' arc pmmq"y magma is
} generally bC(SClH'IC no’r cmdesmc”




@ceanic Arc:-a site of CC formation?

v’ Created on the oceanic crust with
no contribution of the pre-existing
continental crust

v' General distribution of the middle
crust with 6.0-6.5 km/s Vp

v Vp identical to average Vp of CC
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AMPc Crust Evolution & CC-ACC Formation
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SubFac Wastes

Dehydrated, chemically
modified

volatiles 9
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Fate of SubFac Wastes
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- Fate of SubFac Wastes
iﬁ&cumulation of A-C at the base of the mantle
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Anti-Continent:
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Sjability of Carbonates in SubFac Wastes:
E % Sediments + MORB

MgCOs + SiO2 = MgSiOs + CO2
CaCOs + Si02 = CaSiOs + COz2
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Oganov, Ono et al. (2008)

Carbonates + SIO, in Sed/MORB is stable in the whole mantle
Possible CO, release at the base of mantle



S;abilify of Carbonates in SubFac Wastes:
= Anti-continent, peridotites + MORB

CaCOs + MgSiOs = CaSiOs + MgCOs | _a
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Mg-carbonate is more stable than Ca-carbonate



S;abili’ry of Carbonates in SubFac Wastes:
- | Peridotites
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Carbonates are stable in the whole mantle along goetherm but
unstable and release CO, at higher T, i.e., close to CMB.



%  Carbon-Transfer at CMB
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=® Mantle Geochemical Reservoirs

Ocean INENWGIM 3 enriched reservoirs
I Basalt In the deep mantle

VS.
3 wastes
from SubFac
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206pb/204pb



__Mlisotopic Evolution of SubFac Wastes
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oceanic
materials
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Oceanic Crust and its Source

Impact / / / / Change in Solar Radiation
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Shallow mantle origin of OC
via passive mantle upwelling



‘Shallow upwelling beneath MOR
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®Ophiolite:-obducted oceanic crust
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<-Lithologies similar to an
Inferred oceanic crust

<‘Fossil’ crust/mantle of
the ocean floor



Diamond-from Ophiolites

Diamonds: high-P carbon found
exclusively from kimberlites in continents

— Deep Mantle Origin for Oceanic Mantle??



- Scientific Ocean Drilling
M Towards Comprehending C-H Cycle
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#.0 Cycle and Earthquake/Magmatism
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Cagpon Cycle and Sub-Oceanic Mantle
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®  Chikyu-Missions: Outer Rise
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®  Chikyu-Missions: SZ Complex
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®  Chikyu-Missions: Arc Crust
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Sail together

towards understanding C-H cycle in Earth system
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