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Samples of granulites containing sapphirine-bearing 

assemblages from the Sutam, Chogar and Sharyzhalgay 
complexes, Siberia have been investigated with the 
microprobe, and their formation conditions have been 
estimated both with conventional thermobarometry and, where 
possible, with thermometry based on Ti contents of quartz [1]. 
With the estimates based on different methods showing good 
agreement, anomalously low temperature of 700±50°C has 
been obtained for the sapphirine + quartz bearing assemblages 
from the Sharyzhalgay complex (figure below), while 
metamorphic conditions estimated for the samples from other 
complexes correspond to conventional high-temperature 
ranges. Textural relations in the studied samples show that in 
many cases sapphirine formed due to retrograde reactions after 
spinel, aluminous orthopyroxene or sillimanite.  

 
Figure 1, BSE image of Grt+Spr+Spl+Qtz assemblage in 
sample B-125 from the Sharyzhalgay complex. 

 
Comparison of calculated stability fields of sapphirine-

bearing assemblages with the estimates of temperature and 
pressure based on the mineral compositions indicate relatively 
low water activity in the course of metamorphism. However, 
lack of reliable experimental data on changes in composition 
of sapphirine with temperature and pressure inevitably 
requires considerable ambiguity in modeling reactions 
involving this mineral [2].  
 
[1] Wark & Watson (2006) CMP 152, 743-754. [2] Podlesskii 
(2010) Petrology 18, 350-368. 
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The pre-edge region of the Fe K-edge x-ray absorption 
spectrum is well known to be sensitive to both local structural 
order (coordination number, polyhedral type) and valence 
state of iron. We have examined several Fe-bearing silicate 
glasses, both synthetic and remelted natural samples with 
wide-ranging chemical compositional characteristics, 
quenched from superliquidus temperatures and oxygen 
fugacities ranging from air to ca. 10-8. Their Fe K-edge spectra 
were acquired on the GILDA beamline (BM08) at ESRF using 
a Si (311) monochromator. The pre-edge region of the spectra 
of all glasses were background subtracted and then normalized 
before being fit to the sum of two Lorenzian-shaped peaks. 
The energies of these two peaks remained nearly independent 
of glass composition and fO2 whereas intensities and 
linewidths varied. For individual series of samples having the 
same chemical composition and varying oxygen fugacity, we 
observe a smoothly varying centroid position as a function of 
log fO2, consistent with changes in Fe3+/Fe2+ observed in many 
previous studies of this type, and verified for several samples 
using wet chemical analyses. Differences in the behavior of 
the centroid vs log fO2, however, from one series to another 
can be traced to compositional parameters such as degree of 
polymerization of the melt (e.g. NBO/T). We also observe 
systematic variations in total integrated intensities as a 
function of both fO2 and chemical composition, allowing us to 
predict the degree to which Fe gradually transforms from a 
network former to a network modifier as oxygen activity 
decreases. The subtle differences applied to the structural role 
of a single chemical component in a multicomponent natural 
silicate melt could result in important differences in its 
physical properties and dynamic behavior.  


