


\/olcanic emissions and magmatic volatiles are

dominated by water, carbon dioxide and sulfur
species. In (vol %):
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Stratospheric SO, emission during eruptions
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Sites of upwelling and
downwelling magma

Bubbles accelerate

through the magma §
F and Cl exsolve

Gas/magma
separation ———— = =

Bubbles ascend
with the magma

Fresh magma —

Degassed magma—




Mantle melting requires:

Unusually high mantle temperatures
Fluids: H,O and/or CO, lower melting temp
Decompression

Is there evidence for high volatile contents in EARS
mantle?

What are volatile sources in EARS?



Water but also CO, enhances melting

Temperature ( °C)
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Eclogite+CO, - Dasgupta et al. (2004)
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Qz Eclogite - Yasuda et al. (1994)
Gt-pyroxenite - Kogiso et al. (2003)
Peridotite - Hirschmann (2000)
Peridotite+H,0 - Aubaud et al. (2004)

From: Hirschman’ s MARGINS talk
Dasgupta & Hirschmann (2006) - Nature WHOI 2006




Depth

Subducted Carbon from oceanic crust and sediments
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Melt inclusions: pre-eruptive melt
volatile contents

Allow for assessment of pre-eruptive melt volatile composition since they
are assumed to be less susceptible to degassing and contamination
than glasses

Photos: Alison Shaw



CO, (ppm)

Melt Inclusion study of
Juan de Fuca Ridge
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Similarities to EARS magma pathways
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EARS
6000 Melt inclusions (Lavas-olivines)
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Lengai Gas sampling: fumarole temperatures 98°C to 160°C




CO, (and Nitrogen) in Gas Emissions (Lengai and Rungwe)
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CO2 (wt.%)

Lengai silicate melt inclusions in nepheline from explosive

eruptions 2007-2009
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Conclusions
e \/olatiles can be sensitive geochemical tracers

e \We can use a variety of sampling techniques
(fluids, phenocrysts, melt inclusions) to
~ capture volatiles.
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