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Diamond inclusions are the only samples from the mantle 
transition zone (410-660 km) and the lower mantle. Majoritic 
garnet is a rare inclusion, limited to pressures of ~8-20 GPa 
with Si content being indicative of depth of re-equilibration. 
These garnet inclusions can therefore provide information on 
properties of the transition zone such as oxidation state.  

In this study, we used Synchrotron Mössbauer Source 
(SMS) to determine the ferric-ferrous ratios of 13 small (30 to 
100 micrometers diameter) majoritic inclusions in diamonds 
from Jagersfontein. The studied inclusions have pyroxenitic 
affinities [1], with compositions intermediate between typical 
peridotite and eclogite. They contain 4.62-11.2 wt% CaO, 
0.03-0.34 wt% Cr2O3 and Mg# of 0.65-0.81. Minimum 
pressures for their equilibration using Beyer and Frost [2] 
barometer are between 8 and 18 GPa with at least 4 of these 
inclusions being formed in the transition zone.  

The Fe3+/Fetotal ratios in the garnets increase from 
0.08±0.01 to 0.30±0.03 with increasing pressure. These 
values define a clear extension of the trend apparent in the 
data from peridotite xenoliths crystallised at lower pressures. 

Thermodynamic calculations suggest that these high 
ferric contents correspond to oxygen fugacities above the Fe-
FeO (IW) buffer, which means that the high Fe3+ contents 
were not generated by disproportionation of Fe2+ to Fe3+ and 
Fe0. It is more likely that carbonate was the oxidising agent 
responsible for generating the high Fe3+ of these garnets. 
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