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Phase equilibrium modeling of pelitic gneiss and the origins of carbon in graphite from
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The Litzow-Holm Complex (LHC), East Antarctica, has been considered as one of the most important fragments of
Gondwana for revealing the characteristic of complex subduction-accretion-collision processes during the Late Neoproterozoic
to Early Cambrian Gondwana amalgamation. Rundvéagshetta region in the LHC, which underwent the highest-grade
metamorphism in the complex, has been considered as an example of UHT metamorphic area as inferred from sapphirine +
quartz and orthopyroxene + sillimanite + quartz assemblages within Mg-Al-rich pelitic granulite, although it is a rare lithology
in the area (Yoshimura et al., 2008). Recently, Tsunogae et al. (2014) applied phase equilibrium modeling to charnockite from
the region in the system Na,O-Ca0-K,0-Fe O-MgO-Al,03-Si0,-H,0-TiO,-Fe,03 (NCKFMASHT O), and estimated the peak
metamorphic temperature as T <900 °C, which is significantly lower than the inferred peak UHT condition of this region. This
study applied the phase equilibrium modeling technique to pelitic granulites without any key mineral assemblage of UHT
metamorphis mand obtained the peak temperature of 870-900 °C, which is consistent with the result of Tsunogae et al. (2014),
suggesting that the UHT metamorphism in this area might be related to local thermal event. The pseudosection analysis as well
as observations of inclusion minerals and reaction texture confirmed clockwise P-T evolution of this region. We also analyzed
813C of graphite in graphite-bearing pelitic gneiss (quartz + plagioclase + graphite + biotite + garnet) from Rundvégshetta
region and obtained a preliminaryd*3C value of -7.34%o, which is higher than available results from gneiss, pegmatite and melt
segregation in this region (So and Satish-Kumar, 2010). The results of this study suggested that the carbonic fluid having
infiltrated into the region during high-grade metamorphism had various rates of **C possibly because of variable mixing of
organic and carbonate and/or mantle sources.
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