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Raman garnet quartz manometer and its application—
Taking the reconstruction process of orogenic process in
Songduo metamorphic belt, Xizang Province as an example
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Abstract

Metamorphic studies play a crucial role in unraveling the geological evolution of subduction zone orogenies. Conventional mineral
thermobarometry and phase equilibrium modeling can be biased due to retrograde metamorphism and fluid activity. This study
focuses on the garnet-quartz inclusion barometer, employing micro-laser Raman spectroscopy to analyze eclogites from the Sumdo
metamorphic belt, Lhasa. Results show that quartz inclusions retain residual stresses up to 0.84 GPa, with a maximum entrapment
pressure of 2.08 GPa at 560~630°C. This physical approach provides a robust alternative for high-silica eclogites experiencing rapid
exhumation and fluid-absent disequilibrium, complementing traditional chemical methods.
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