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Water in the Ea:
degassing of volca
minerals raised by
observations.

Because T in the convecting
hydrous minerals to be stable, su
are dissolved as OH point defe
anhydrous minerals (NAMs). The kno
water storage capacity of the Earth's man
for understanding many geophysical p
because water affects the chimico-physical prop
of the Earth's mantle such as the melting tempe
ture, the viscosity or the diffusion of elements.

In the last decades, many experimental studies have
been conducted from simple systems on water
solubility in the Earth's upper mantle but even if
these studies bring important constraints on water
storage they are still difficult to extrapolate to the
deeper upper mantle because often performed at too
LP or too LT.

That is the goal of this study to approach the real
conditions of the upper mantle by performing
experiments with olvine and orthopyroxene
coexisting with a melt and an Al-phase, at HP and
HT, using the multi-anvil press apparatus and by
quantifying OH content by polarized and unpolari-
zed IR measurements.

multi-anvil press.
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Sample phases were analysed by
electron microprobe.

Compositions of the melt were
dermined by defocussed spot or
quantification mapping, depending
on the size of the quenched

crystals.
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Experimental & analytical techniques

HP and HT synthesis of water-saturated samples using 1000-ton
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Water saturation of the samples was checked after each run
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SEM
typical
obtained at 7.5 GPa
and 1175°C in the
MFSH system.

Segregation of the
melt is due to the
thermal gradient in
the capsule.
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Anisotropy of the OH bands with the orientation

Polarized IR spectra on randomly oriented grains

Si-O overtones in olivine

IR polarized spectra acquired in water saturated
olivine in the 3 crystallographic directions
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Strong decrease of water partitioning between opx and ol at 2.5 GPa with T, but no effect
at 7.5 GPa
The incorporation of AI** increases D at 7.5 GPa
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Al content decreases in opx and ol with P
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Conclusions

% Al substitutes in opx following Tschermak reaction at 2.5,5 and 7.5 Gpa
2AP* = (Mg,Fe)* + Si*

* Al-solubility in opx decreases with P
C,,, decreases in opx with T at HP => related to the decrease of aH,O of the supercritical fluid
C,, correlates with Fe content in opx while anticorrelates with Al in opx

* Water preferentially goes into opx at LP and into ol at HP
T has no effect on D°P¥°' H,0 at HP but strongly affects D°P¥°'H,O at lower pressure
Strong linear effect of P on water distribution due to the strong decrease of Al content in opx

IBecause the behaviour of trivalent cations is different with P, we cannot extrapolate LP data to HPI




