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Zoned garnets are considered useful to determine prograde metamorphic evolution, in which a
fractionation of chemical components from whole-rock composition occurs. Thus, effective bulk
composition (EBC) should change while garnet is growing to remove the essential components used
for its nucleation. Therefore, a step-by-step estimate of the equilibrium volume is necessary to
reconstruct the P-T path toward the metamorphic peak. In this work, we analyze a metamorphic P-T
path for a garnet mica-schist from Sierra El Gigante (Argentina) using multiple fractionations of
garnet in conjunction with P-T pseudosections and compositional isopleths based on chemical
mineral analysis.

Garnet zoning is characterized by a core with Sps,1-Grszs-Almsa-Prps that progressively changes
toward a Spss-Grsz;-Almes-Prps rim. The chemical fractionation was conducted using Theriak-Domino
software and successive new bulk compositions were obtained. Five stages of garnet fractionation
from core to rim were defined from the compositional profile of garnet, for each of which the EBC
was calculated. For each stage, P-T conditions were estimated from Sps (Xwn), Alm (X¢e), and Sps
(Xmn) isopleths. Thus, P-T condition for the initial nucleation of garnet was calculated at 545° C and
7.2 kbars, whereas the rim (P-T peak) is constrained at 595° C and 9.5 kbar, inside of stability P-T
field of plagioclase - garnet - muscovite - paragonite - biotite - albite - quartz - rutile.

The last garnet fractionation after the estimation of the P-T peak was performed for retrograde
stage analysis. In this step, a simplified system without Ca and Mn was selected because the matrix
is composed of albite, muscovite, chlorite, biotite, and rutile. Thus, 390° C and 6 kbars were
calculated from Si (p.f.u.) of muscovite and Mg/(Mg + Fe) of chlorite.

The results suggest that the metapelites from Sierra El Gigante evolved over a high P/T gradient in
the prograde segment.
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