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Application of garnet chemistry in study of origin and
thermodynamic of granite

Abstract: High-K granites are one of the granitoiids found in ophiolitic mélange of Naein. They
comprise of quartz, feldspar (plagioclase and orthoclase), muscovite and fine grained garnets and minor
amounts of chlorite and calcite as accessory minerals. These granites are different from the other
granitoiids of the area (tonalites and plagiogranites) in mineralogy, higher potassium content and garnet
chemistry that are almandine. Based on garnet-muscovite geothermometry, these rocks had formed at
average temperatures of 504-527 °C in a pressure range of 1 to 5 kb.
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Sample 11-37 11-38 11-39 11-40 11-41
Mineral Type | K-Feldspar  Plagioclase =~ Muscovite ~ Garnet  Garnet
Si0,% 64.72 65.52 46.01 37.20 37.50
TiO,% 0.00 0.00 0.21 0.01 0.00
ALO;% 18.41 21.41 35.63 21.29 21.69
Cr,0:% 0.00 0.02 0.01 0.00 0.02
FeO*% 0.03 0.01 1.22 33.50 33.71
MnO% 0.01 0.01 0.02 7.03 7.12
MgO% 0.00 0.00 0.46 1.40 1.49
CaO% 0.01 2.32 0.00 0.79 0.76
Na,0% 1.04 10.32 0.37 0.03 0.08
K,0% 14.85 0.32 10.72 0.03 0.03
NiO% 0.01 0.00 0.01 0.01 0.00
Total% 99.05 99.89 92.86 101.21 102.28
Oxy. p.fu. 8.00 8.00 22.00 12.00 12.00
Si 3.01 2.88 6.18 3.00 2.99
Ti 0.00 0.00 0.02 0.00 0.00
Al 1.01 1.11 5.64 2.02 2.04
Cr 0.00 0.00 0.00 0.00 0.00
Fe™* 0.00 0.00 0.14 2.26 2.23
Fe™* 0.00 0.00 0.00 0.00 0.01
Mn 0.00 0.00 0.00 0.48 0.48
Mg 0.00 0.00 0.09 0.17 0.18
Ca 0.00 0.11 0.00 0.07 0.06
Na 0.09 0.88 0.10 0.01 0.01
K 0.88 0.02 1.84 0.00 0.00
Ni 0.00 0.00 0.00 0.00 0.00
Total cations 5.00 5.00 14.00 8.00 8.01
Pyrope 5.63 5.94
Almandine 76.07 75.82
Grossular 2.28 2.11
Spessartine 16.02 16.09
Andradite 0.00 0.00
Uvarovite 0.00 0.05
Anorthite 0.05 10.87
Albite 9.57 87.38
Orthoclase 90.38 1.76
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Pressure (kb): 1 2 3 4 5
Green & Hellman (1982) | 594.54  600.00  605.47 61093  616.40
Wu et al. (2002) 532.82 53379 53476 535773 536.70

Hynes & Forest (1988) 496.27 499.03 501.78 504.54  507.30
Krogh & Raheim (1978) 39536 409.06 42276 436.46  450.16
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