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Petrologic characterization and petrogenesis of impure marbles
in the Tailuko Belt
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Marble is a key component of the Tailuko belt, an important natural resource, and also
Taiwan's oldest rock. However, pure marble contains almost no mineral assemblages for
thermobarometry and hampers our understanding of its metamorphic conditions. This study
focuses on impure marble with over 5% silicate content, using petrographic observations and
mineral chemical analyses to estimate its metamorphic conditions. Carbonaceous-material-
bearing samples were chosen for Raman Spectroscopy of Carbonaceous Material (RSCM)
geothermometry to estimate peak metamorphic temperatures of the marbles.

Based on field occurrences and mineral compositions, the studied marbles are classified
into four types: calcitic, dolomitic, siliceous impure marble, and contact-zone marble. The
calcitic marbles, which contain phengite, paragonite, margarite, and high-aluminium titanite,
show that the metamorphic conditions are below the upper greenschist facies, with RSCM
temperatures around 480 °C. Dolomitic marbles, which contain phlogpite and tremolite, have
RSCM temperatures ranging from 500 to 550 °C. Siliceous marbles, containing wollastonite,
diopside, and grossular-andradite, indicate that the rocks might have been formed by contact
metamorphism or fluid infiltration.

The contact-zone marbles are classified based on their surrounding rocks: amphibolite,
chloritoid rock, and those with ilmenite-margarite veins or clasts. Reaction zones at the
boundries of the rocks indicate chemical exchange between the neighboring rocks. Marbles
adjacent to amphibolites contain garnet and pargasite, indicating middle to upper amphibolite
facies conditions. Marbles adjacent to chloritoid rocks contain pargasite, magnesiohastingsite,
vesuvianite, corundum, and hercynite—the occurrences are the first finding from the Tailuko
belt marbles. Marbles with ilmenite-margarite veins feature oligoclase, clinozoisite, and three
varieties of mica, suggesting a transition from greenschist to amphibolite facies.

The spatial distribution of estimated peak metamorphic temperatures from RSCM
reveals a trend of temperature increase from southeast to northwest, providing insight into

metamorphic variation in the eastern part of the Tailuko belt.
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