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Abstract

Garnet occurs as an accessory mineral in the Shavoli leucogranite located in the north of Azna within the
Sanandaj—Sirjan metamorphic zone. The Shavoli leucogranite intrudes metamorphic rocks and is spatially
associated with high-grade metamorphic lithologies. Garnet crystals are predominantly anhedral to subhedral,
lack reaction rims and mineral inclusions, and display a homogeneous chemical composition. The garnets are
notably enriched in the spessartine component. Petrographic observations combined with mineral chemical data
indicate a magmatic origin for the garnets, crystallized directly from felsic melts. The low CaO contents (<4 wt.%)
and variable but relatively elevated MnO values suggest crystallization from a strongly peraluminous S-type
magma under low-pressure conditions in the upper crust. The low CaO coupled with high MnO concentrations
further implies a metapelitic source for the parental melt. Mineral chemical characteristics of the garnets provide
robust evidence for an S-type affinity of the Shavoli leucogranite magma, consistent with partial melting of
metasedimentary protoliths within the Sanandaj—Sirjan zone.
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Rock type Leucogranite Leucogranite Leucogranite Leucogranite Leucogranite Leucogranite Leucogranite Leucogranite
SiO: 36.28 36.24 36.22 36.26 36.12 36.21 36.09 36.15
Al03 20.75 20.71 20.74 20.73 20.70 20.65 20.75 20.70
FeO: 32.57 33.20 33.22 32.8 33.14 32.83 329 32.85
MnO 7.70 7.06 7.09 7.20 7.18 7.22 7.1 7.16
MgO 2.02 2.09 2.05 2.06 1.95 2.16 1.96 2.06
Ca0 0.28 0.26 0.24 0.25 0.26 0.25 0.24 0.25
Total 99.60 99.56 99.54 99.3 99.35 99.32 99.04 99.17
(o] 12 12 12 12 12 12 12 12
Si 2.97 2.96 2.95 2.96 2.96 2.97 2.97 2.97
Al 2 2 2 2 2.002 1.96 2.01 1.98
Fe¥* 0.06 0.07 0.07 0.06 0.07 0.07 0.05 0.06
Fe? 2.16 2.2 2.3 2.19 2.2 2.18 2.21 2.20
Mn 0.533 0.489 0.482 0.51 0.499 0.501 0.495 0.498
Mg 0.246 0.255 0.250 0.25 0.239 0.264 0.24 0.25
Ca 0.025 0.023 0.021 0.024 0.023 0.022 0.021 0.022
Total 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
Almandine 72.9 74.1 74.6 73.2 74.3 73.5 74.5 74.1
Spessartine 18 16.5 16.2 17.2 16.8 16.9 16.7 16.8
Pyrope 8.3 8.6 8.2 8.5 8 8.9 8.1 8.5
Grossular 0.8 0.7 0.7 0.8 0.7 0.7 0.7 0.7
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