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Using multi-thermobarometry to constrain the metamorphic

conditions of garnet pelitic schists in the Tailuko belt
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Abstract

Metamorphism of the Tailuko belt involves several different stages. The P-T
conditions are in the range of 3—5 kbar and 300—700 °C by previous studies, indicating
a low-pressure metamorphic environment. However, a few garnet-bearing
metamorphic rocks reveal relatively high-pressure conditions, particularly in the
Hoping area of Hualien.

On the basis of petrographic and mineral compositionl analyses for pelitic schist,
the peak metamorphic mineral assemblage is garnet + biotite + phengite (Si=6.0-6.7
a.p.f.u./220) + epidote+ oligoclase (Ani7-26) + albite (Anj4) + titanite + ilmenite +
quartz + carbonaceous material.

This study applied multi-thermobarometry to constrain the metamorphic
conditions of garnet pelitic schists, including garnet-biotite geothermobarometer (Wu,
2019), quartz-in-garnet elastic geobarometry (Kouketsu et al., 2014), Raman
Spectroscopy of Carbonaceous Material (RSCM) geothermometer (Aoya et al., 2010),
and pseudosection modeling (Perple X). Combining all the results, the peak
metamorphic temperature and pressure are 490-550 °C and 8-12 kbar. These P-T
estimates are higher than previously reported in the Tailuko belt, and the corresponding
crustal depth can reach 30 km, likely representing a record of metamorphism associated

with a collisional orogeny.
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