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The Age of the Okcheon Metamorphic Belt
-How Much Do We Know?
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Abstract: The geologic age of the Okcheon metamorphic belt, used to be a longstanding puzzle, has been
settled down to Neoproterozoic to Paleozoic with discovery of fossils and isotopic age dating of
metavolcanic rocks. As isotopic ages become accumulated, there appeared a controversy over the age of
peak metamorphism in the Okcheon metamorphic belt, ie., a single late Permian-early Triassic
metamorphism (CHIME allanite age and U-Pb age of metamorphic zircon), or earlier independent presence
of early Permian metamorphism (U-Pb age of allanite within garnet porphyroblast). If we compare the
isotopic ages that can represent metamorphism, the data for the latter have much larger error than those
of the former with some overlap considering the error limits. It means that, the former, supported by two
independent ages, is considered a better representation for the age of metamorphism of the Okcheon
metamorphic belt. Therefore, I propose the idea of early Permian metamorphism should better be reserved
until conclusive evidence appears. The late Permian-early Triassic metamorphic age suggest that the effect
of continental collision influenced much of the middle part of Korean Peninsula, namely, the Imjingang
belt, the Gyeonggi massif and the Okcheon belt.
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Fig. 1. A) Tectonic division of South Korea. B) Details of the Okcheon metamorphic belt. The unit division of the
Okcheon Supergroup is from Cluzel ef al. (1990). The whole figure has been slightly modified from Kim ef al. (2005).
Note that the peak metamorphic age (PM in the figure) of the Pibanryeong unit appears to be different from those of
the Chungju and Turungsan units. See text for discussion.
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Fig. 2. Schematic diagram showing the relationship
between the temperature of mineral formation (T1),
peak metamorphic temperature (Tm), and closure tem-
perature of an isotopic mineral age for a metamorphic
rock with a clockwise pressure-temperature-time (rela-
tive) path. An isotopic mineral age would represent a
mineral formation age (metamorphic age) on the pro-
grade path, if Tc> Tm. Otherwise, it would represent a
cooling age on the refrograde path.
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