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Petrological and Geochemical Characteristics of
Chloritoid rocks and Metabasites in the Tailuko Belt
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Abstract

The Tailuko belt, located on the eastern slope of the Central Range, is an ancient
polymetamorphic belt in which some rocks’ protoliths can be tracked back to the
Paleozoic era, making it a key region for studying the metamorphic history of Taiwan's
orogenic belt. The mineral assemblages and compositions of metabasites reflect
changes in metamorphic conditions, and the bulk-rock geochemistry of metabasites can
infer the tectonic settings of their protoliths. Previous studies focused on amphibolites
exposed in the Nanao-Tungao area, whereas metabasites in other regions are less known.
This study conducts detailed analysis of occurrence, geochemistry, petrography and
mineral composition of metabasites (amphibolites, greenschists and greenstone) and
chloritoid rocks within the Changchun formation in the Hoping area, and compares
them to the metabasite in the Nanao-Tungao area. In this region, amphibolites,
greenschists, greenstone and chloritoid rocks are interlayered with marbles. Newly
discovered skarn occurs in the contact zone between chloritoid rock and marble,
composed of hedenbergite, grossular-andradite and titanite. The amphibolites exhibit a
petrographic features of greenschist to amphibolite facies transitions, with minor
coexisting anthophyllite and magnesiohornblende, implying a low-pressure
amphibolite facies metamorphic condition. The chloritoid rocks show mineral layering,
and are categorized into three types: the type I with almandine, type II with aggregates
of corundum, ilmenite, and magnetite, and type III, with newly discovered andalusite
and staurolite. Peak metamorphic conditions of the type I chloritoid rock is estimated
as 550 °C, and the type II is 450-500°C, <3.8 kbar, representing different

metamorphic events.



Bulk-rock geochemical analysis shows that, chloritoid rocks exhibit overall mass
loss and elemental concentration increase relative to their protoliths. On tectonic
environments identification, the amphibolites from the Nanao-Tungao area likely
originated from N-type mid-ocean ridge basalts (N-MORB), the metabasic dikes are
from volcanic arc basalts (VAB) or E-type mid-ocean ridge basalts (E-MORB), and the
amphibolites, greenschist (greenstone) and chloritoid rocks from the Hoping area, along
with the greenschist (greenstone) of the Nanao-Tungao area, are classified as ocean

island basalts (OIB).
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