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In the granulite facies rocks, CO,-rich fluid has been considered important because it is often found as fluid inclusions. On
the other hand, studies on Cl-rich fluid that also has low H,O activity are not sufficiently available, because the Cl-rich fluid
inclusions are less found than the CO,-rich ones. Some of the reasons Cl-rich fluid inclusions are less observed are low
viscosity and low wetting angle of them (Watson & Brenan, 1987; Holness, 1997). Chlorine-rich fluid can coexist with CO,-
rich fluid even under high P-T conditions (Heinrich et al., 2004), and shifts the wet solidus to the high-T side and dehydration
reactions to the low-T side (Newton et al., 1998). Therefore, Cl-rich fluid is increasingly recognized as playing an important
role in high-T metamorphic rocks, for example as a powerful solvent (Newton & Manning, 2010). However, there are not
enough studies to understand when and how wide the Cl-rich fluid activity took place during the high-T metamorphism.

In the Ser Rondane Mountains, East Antarctica, Late Proterozoic to Cambrian granulites are widely exposed (Shiraishi et al.,
2008). We investigated the filed distribution of Cl-rich biotite among 27 pelitic gneisses of the Sgr Rondane Mountains, and
recognized Cl-rich biotites included in garnets were linearly distributed for 200 km long. Detailed study on one of the suitable
samples from Balchenfjella in constraining the P-T-t condition of Cl-rich fluid infiltration revealed that it infiltrated under the
near-peak metamorphic condition of ca. 800 °C, 8 kbar at 603 + 14 Ma (Higashino et al., 2012).

Garnet in this sample has core-rim boundary defined by P-zoning, rim formation being contemporaneous with the Cl-rich
fluid infiltration. Mainly the garnet core includes monazite, and the rim includes xenotime and rounded, coarse-grained zircon.
This suggests that originally LREE-rich mineral assemblage changed to HREE- and Zr-rich ones, simultaneously with the Cl-
rich fluid infiltration. This interpretation is supported by several pieces of observation; (i) modal amount of zircon included in
the garnet rim is higher than the modal amount of zircon that can be formed by the breakdown of Zr-bearing garnet. (ii)
monazite included in the garnet core has higher Th content than that included in the garnet rim and present in the matrix,
despite the decrease of the modal amount of monazite from garnet core to the matrix. These pieces of observation suggest open
system behavior of REE, Zr and Th in the course of garnet rim growth.

Although the mobility of Zr in Ca-bearing fluids associated with alkalis is well known (Harlov & Dunkley, 2011), in the
present case, the mechanism of Zr and REE elements’ transport is still ambiguous. For example, Lieftink et al. (1994) reported
that Cl can move with HREE, and Harlov et al. (2006) reported that F will make more complexes with HREE than CI.
Therefore, further study is needed to understand the mechanism of transport of HREE and Zr in the Cl-rich fluid.
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