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Mapping fluid composition in the upper mantle based on fluid geometry
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We precisely obtained dihedral angles between olivine and NaCl- (up to 27.5
wt%) and C02 (XC02= 0.33 and 0.5)- gearing aqueous fluids at 1-4 GPa and 800-1100° C to reveal the
fluid connectivity in the upper mantle. NaCl is now recognized as an important solute in fluids in
subduction zone. We found that NaCl significantly decreases the dihedral angle down to < 60° at the
pressure and temperature conditions corresponding to the shallow mantle wedge. We found that only
3-5 wt% of NaCl has similarly large effects on the dihedral angle with olivine to that of 15-27.5 wt
%. The CO2 increases the dihedral angle at 1 GPa, but at pressures >2 GPa, where magnesite and
pyroxene are stable, dihedral angles were smaller than those for pure H20 fluid. Although these
results show that it is difficult to obtain the fluid composition from the pore geometry of
xenoliths, it is revealed that aqueous fluids are highly connectable in a wide range of the
uppermost mantle conditions.
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