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Interpretation of U-Pb age using Th/U
ratio in metamorphic zircon: example
of felsic gneiss from Mt. McMaster,
Napier Complex, East Antarctica
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Th and U are trace elements that have been commonly used
for the evaluation of the chemical environment during zircon
crystallization as the Th/U ratio. Most igneous zircons from
typical crustal rocks indicate Th/U ratios greater than 0.1 and less
than 1; however, substitution mechanisms into zircon observed in
natural conditions are more complicated (Rubatto, 2017 and
references therein). It is a generally accepted idea that Th/U
ratios <0.1 in metamorphic zircons are controlled by the
coexistence of Th-rich accessory phases (Yakymchuk et al., 2018
and references therein). However, in several previous studies, the
Th/U ratios of UHT metamorphic zircons (> 900°C) were
reported to tend to be > 0.1 and highly variable (Rubatto, 2017
and references therein). We performed U-Th-Pb dating of zircon
using a sensitive high-resolution ion microprobe at the National
Institute of Polar Research on a felsic gneiss of Mt. McMaster to
examine the thermal history of the nunataks outside of the ultra-
high temperature metamorphism region in the Napier Complex,
East Antarctica. In the Napier Complex, U-Th-Pb zircon age
determination using microbeam analysis has been a powerful
tool for unraveling the early earth’s crustal history since the
1980s (e.g., Black et al., 1986; Williams et al., 1984). The
zircons from the sample have apparent ages of 2462-2985 Ma,
with the youngest peak of approximately 2484 Ma. Zircons with
high Th/U ratios (>1) show a younger age peak centered at about
2475 Ma, whereas the zircons with the lower Th/U ratios (< 0.1)
show an older peak centered at about 2486 Ma, which suggests
two-stage zircon growth during ca. 2.5 Ga regional
metamorphism. Pre-metamorphic zircon yielded older ages of up
to 2981 Ma, which is inconsistent with protolith ages of other
felsic orthogneisses, matching that of a granitic gneiss from Mt.
Riiser-Larsen.
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