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Equilibrium phase modeling and P-T constraints of meta-mafic rocks
from the Tamayen area of the Yuli belt in eastern Taiwan
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Abstract

The Yuli belt is recongnized as one of the youngest blueschist terranes in the world.
However, the high pressure (HP) rocks are rare and only locally distributed.
Petrotectonic setting of the Yuli belt remains controversial. It needs more petrological
studies to constrain the P-T conditions and metamorphic history. Metabasites are the
major rock type in the Tamanyen block, which is famous for bearing glaucophane
schists. This study differentiates metabasites into paragonite epidote amphibolites (+
garnet), glaucophane-bearing epidote amphibolites and greenstones. On the basis of
petrographic features, mineral compositions and computed equilibrium assemblage
diagrams, this study concludes that paragonite epidote amphibolites without
glaucophane are HP rocks. The peak metamorphic conditions are constrained as 13-15
kbar and 530-580 °C. Petrographic observations show three stages of white mica in the
glacophane-bearing epidote amphibolites. Inclusions of the muscovite record pre-peak
metamorphism in high temperature conditions. This finding implies a counter-
clockwise P-T path for some of the metabasites. Based on equilibrium phase modeling,
new discoveries of garnet-bearing pelitic schists and glaucophane-bearing
metaplagiogranite are HP rocks. The peak metamorphic conditions of the former is
550-610 °C, 11.5-13.5 kbar, and the latter is 525-550 °C, 14.5-15.5 kbar. Metabasites
are intercalated with pelitic schists, and both of them underwent similar peak
metamorphism. Metabasites, pelitic schists, metaplagiogranites and glaucophane
schists in the Yuli belt were formed during subduction metamorphism. The peak
metamorphic conditions are estimated as 510-590 °C and 10-15 kbar, indicate
subduction depths of 40-50 km.
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