


Volatile Recycling & Subduction Zone Magmatism
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Global Arc Thermal Parameters
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Calculated Phase Diagrams & H,O Contents for Subducted Oceanic Crust
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Slab Surface P-T Conditions from Geodynamic Models
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Melt Inclusions Provide a Record of Magmatic Volatile Contents

Polyhedral olivine (slow cooling)  Skeletal or hopper morphology Closed dendritic olivine
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H,O vs. Cl - the Seawater Connection
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Two Endmembers for Mantle Melting in Subduction Zones

H,O-rich magma H,O-poor magma
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Inferring Mantle Temperatures Using Melt Inclusion Data
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LREE (pprm)

Slab Fluid Geothermometer (Plank et al. 2009)
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H,O/Ce vs Slab Surface Temperature
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H,O/Ce vs Slab Surface Temperature
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Ba/La

H,O/Ce vs Ba/La
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Slab ‘Fluid’
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How do fluids & melts move through the wedge?

C) 25

NN

”%0 75 100 125 150 15 200 225 250
Horizontal distance (km)

Effects of solid mantle flow on the distribution of fluid & melt in the wedge

Cagnioncle et al. (2007)



Outstanding Questions

How does arc-parallel flow vs. corner flow in mantle affect fluid & melt movement?
What are fluid pathways like in slab & wedge? Porous vs. channelized flow. Diapirs?
How important is serpentinite in mantle of the downgoing slab?

Does bend faulting and hydration of the plate also cause substantial cooling?

What happens to hydrated forearc mantle?

Is metastability of hydrous phases important?

What is the role of dehydration melting of subducted crust by phengite breakdown?

What is the role of volatile storage in lithospheric mantle?

How do input & output fluxes of volatiles compare? Problem of intrusive magma flux.

Role of arc crust, amphibolite “sponge”, volatiles in evolved magma, eruption
explosivity?






