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Mode of occurrence of chlorine-rich biotite in the biotite-garnet-sillimanite gneiss
from Balchenfjella, Sor Rondane Mountains, East Antarctica
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An interesting correlation in the mode of occurrence of chlorine-rich biotite and coarse zircon included in the garnet
porphyroblasts is reported in detail. The studied sample is the garnet-biotite-sillimanite gneiss from northern Balchenfjella,
East Antarctica. The sampling point is near the location of the first finding of staurolite in Ser Rondane Mountains (Asami et
al., 1990). The gneiss mainly consists of garnet, biotite, sillimanite, quartz, plagioclase, and K-feldspar with minor amounts of
zircon, monazite, ilmenite, rutile, pyrrhotite and graphite.

A garnet porphyroblast has characteristic zoning in phosphorus. The core is recognized as phosphorus-rich part showing
oscillatory zoning in phosphorus (Fig. 1). The rim part, on the other hand, is phosphorus-poor. Discontinuous zoning in
phosphorus suggests that this garnet porphyroblast has experienced resorption and recrystallization (e.g., Kawakami and
Hokada, 2010). Chlorine-rich (Cl-rich) biotite and large zircon grains are exclusively included in the phosphorus-poor rim of
garnet, and not in the phosphorus-rich core (Fig. 2). Only one grain of tiny zircon is found included in the core part so far.

Chlorine-rich biotite and large zircon were probably included during the same recrystallization stage of the garnet
porphyroblast after resorption. Chlorine-rich fluid may be related to the formation of chlorine-rich biotite (Sisson, 1987), so the
correlation in the mode of occurrence of Cl-rich biotite and zircon implies the genetic relationship between them in which
Cl-rich fluid played an important role. Future dating of included zircon may help constrain the timing of Cl-rich fluid
infiltration during metamorphism.
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