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Formation and Stability Conditions of Kyanite in Metamorphic Rocks
Mahboobeh Jamshidibadr®

* Department of Geology, Payame Noor University, Tehran, Iran

Abstract

Kyanite (Destine) is recognized as a key high-pressure index mineral in metamorphic studies. However, its
potential as an independent and quantitative thermobarometer, particularly through the precise measurement of
its chemical composition, has received less attention. This research focuses on investigating the thermos-
barometric capabilities of Kyanite composition using samples from the Soursat metamorphic complex in
northwestern Iran. Based on data obtained from Electron Probe Micro-Analysis (EPMA), minor variations in the
content of minor elements such as Fe within Kyanite crystals were measured. The composition of the cores of
porphyroblastic Kyanite crystals, coexisting with garnet, staurolite, muscovite, and quartz, was used to calculate
pressure-temperature (P-T) conditions. The results of thermodynamic modeling based on the Fe-Al exchange
between Kyanite and garnet indicate peak metamorphic pressures around 6 kbar at temperatures of approximately
630 °C. Furthermore, profiling from the core to the rim of the Kyanite crystals reveals a systematic decrease in
the Fe/(Fet+Al) ratio. This pattern not only confirms the existence of chemical zoning but also suggests the
recording of a retrograde metamorphic path dominated by decreasing pressure during the tectonic uplift of the
rock. This study demonstrates that quantitative analysis of Kyanite composition can serve as a direct method for
determining the pressure-temperature history of metamorphic rocks.

Keywords: Kyanite, Mineral chemistry, EPMA analyses.
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