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Oxygen Fugacity of the Deep Mantle
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Oxygen Fugacity of the Deep Mantle
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Carbonate Stability as a function of fo,
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Carbonate melting
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Multianvil Run Products
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Experimental Measurement of fo,
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Carbonate-Silicate Melts Evolution

€ This study

B Moore & Wood (1998)
® Dasgupta etal. (2007)

=
(o)
(@)
(@)

=
D
(@)
o

~~
O
N
(D)
ju
-
b
@©
S
]
o
&
0]
)

1 wt.% CO,

=
w
o
o

carbonated silicate
melts

| 1 |

30 40
SiO, (Wt.%) - melt




fo, of carbon-carbonate melt

3 GPa

enstatite + magnesite
olivine + graphite

log fO, to FMQ

C + O,= CO,
(grph/dia) (melt)

1150 1250 1350 1450 1550
Temperature (°C)

log fo, = AH" +TAS” +P(V -1) tlog X o
enstatite + magnesite In(10)RT ?

olivine + graphite/diamond

log fO, to FMQ

1250 1300 1350 1400 1450 1500 1550
Temperature




Onset of adiabatic melting
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Onset of adiabatic melting
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Carbonate Stability in the Mantle
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Conclusions

Carbonate bearing melts are unstable with respect to the oxygen
fugacity of average mantle deeper than 150 km

Deep mantle melting could only be caused by carbonates if the region
had an unusually high Fe3*/> Fe ratio (kimberlites).

The negative slope of the carbonate/diamond buffer with depth may
result in carbonates being the stable host of C in the deep lower
mantle but at pressure >50GPa (1200 km)

Opposite possess of carbonate reduction by Fe?* oxidation may occur
with increasing pressure in subduction zone.



Effect of Pressure & SiO, content on fo,
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Oxygen Fugacity
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Deep Melting of Carbonates
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