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Reaction textures developed in metamorphic rocks record the history of metamorphic processes,
including pressure-temperature evolution, mass transfer, and the duration of high-temperature
conditions. Garnet commonly occurs in high-pressure metamorphic rocks such as eclogites and
garnet amphibolites and breaks down during decompression, forming characteristic reaction
textures. Although the growth rate of these textures has been used to estimate the duration of
high-temperature metamorphism, the influence of local pressure changes generated during the
reaction remains poorly constrained. In this study, we conducted in situ high-temperature
synchrotron X-ray diffraction experiments at SPring-8 BL02B2 using synthetic eclogite
crystallized from a MORB-composition glass. Time-resolved measurements revealed the breakdown
of garnet into pyroxene and plagioclase. Simultaneously, garnet diffraction peaks shifted toward
higher angles, corresponding to a ~0.1% decrease in unit-cell volume and an estimated pressure
increase of 0.2 GPa. These results indicate that the reaction products compressed the remaining
garnet, suppressing further breakdown. Observation of recovered samples confirmed reaction
textures similar to those found in natural eclogites. In addition, thermal expansion
measurements of ZnAl204 spinel revealed negative thermal expansion below 55 K, and the resulting
equation of state has been published in American Mineralogist.




