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Transfer of S from the oxidized
sub-arc mantle to the atmosphere:
Evidence from Mount Pinatubo,
Phillippines
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The 1991 eruption of Mount Pinatubo discharged ~ 20 Mt
of SO, into the stratosphere. The ultimate source of S is
considered to be underlying mafic magma, but the exact
processes leading to the release of S is in debate partly due to
the paucity of basaltic samples.

We examined mafic fragments in andesitic eruption
products, that were discharged before the eruption. They
contain abundant Mg-rich olivine (Fo: 86-88) surrounded by
amphibole. The least-evolved melt inclusions contain high S,
>1700ppm with 85% as sulfate. Oxygeobarometry using the
olivine and enclosed chromite (Xc~0.64) yielded log
f02=NNO+1.4, suggesting the intrinsically oxidized nature of
the mafic magma. The values are comparable with the fO2 of
dacitic magma in the shallow crustal chamber.

The results indicate that the excessive release of S to the
atmosphere is not related to a redox change during mixing of
injected mafic magma with dacite. Instead, the S likely
originated from S in immiscible aqueous fluids in the felsic
chamber. This study confirms that the oxidation condition of
sub-arc mantle is heterogeneous and locally oxidized. The
occurrence of S-rich mafic melt in Mt. Iraya, north of
Pinatubo (Metrich et al., 1999), and the abundant porphyry Cu
deposits in the arc suggests that the underlying mantle may be
regionally oxidized so that mafic magma is capable of
transfering large quantities of S from the mantle to upper crust
and the atmosphere. Furthermore, oxidized nature of felsic
igneous rocks, that are common in arcs, is likely inherited
from oxidized mafic magmas and also underlying sub-arc
mantle.
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