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Hotspot volcanism within oceanic plates occurs in an
environment that is less affected by secondary effects such as
contamination from crustal interactions or chemical
modifications due to water influx. We estimate the variance of
pressure-temperature (P-T) conditions on magma evolution
process using primary magma calculation and igneous
thermobarometry[1] in the hotspot volcanism of Jeju Island.

The volcanic rocks of Jeju Island have a sequential distribution
of five rock types based on the TAS diagram[2]. Estimated P-T
conditions of the basaltic primary magma in Jeju, calculated
using the PRIMELT3 method[3] are highest in basalt and
decrease as the SiO2 content increases. Temperatures ranging
from 1,456 to 1,516°C, and pressure ranging from 2.1 to 2.88
GPa, corresponding to depths ranging from 69.3 km to 95 km.
Results of thermobarometry for each mineral, classified by rock
type, are presented in Table.

In basaltic primary magma, olivine begins to crystallize at
1,434.3°C and a depth of 47.2 km, continuing to crystallize as it
ascends until reaching 1,203.5°C at a depth of 20.8 km.
Clinopyroxene crystallizes at a lower P-T condition after olivine
has started to crystallize, initiating at 1,253.9°C and 43.6 km and
continuing its crystallization until reaching 1,110.8°C at a depth
of 10.9 km. Eventually, feldspar crystallizes under the lowest P-
T conditions, at 1,139°C and 22.8 km, and continues to
crystallize as it ascends until reaching 876.9°C at a depth of 5.3
km. These results indicate that Jeju Island’s volcanic activity
resulted from different magma stages occurring under various
temperature and depth conditions within the same hotspot
volcanism.
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