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Garnet-hornblende geothermometry of amphibolites, ophiolitic
mélange of Naein

Abstract

Amphibolites from ophiolite of Naein are mainly composed of hornblende, plagioclase, clinopyroxene,
garnet, sphene, chlorite, calcite, quartz, prehnite, magnetite, and ilmenite. Application of garnet-
hornblende geothermometry revealed temperatures about 564.81-627.70 for the formation of these
minerals. These temperatures are correlated with the lower temperature metamorphic facies of
amphibolite. This thermometer has not affected by the pressure consequently Al changes does not
affected its results, so it reveals lower temperature (about 100 centigrade degrees) in compare to

amphibole-plagioclase thermometry method.
Keywords: Geothermometry, Garnet, Hornblende, Amphibolite, Naein
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Sample 515 517 528 529
Mineral Type Amp Grt Grt Amp
SiO, 41.683 37.877 38717  42.628
ALO; 12.798 21.48 21.875 12.757
TiO, 1.332 0.191 0.092 1.038
Cr,0; 0.036 0.026 0.011 0.071
FeO* 15.748 24.321 23.689 17.386
MgO 10.242 2.952 3.058 9.692
MnO 0.246 3.284 1.152 0.303
CaO 11.356 10.4 12.127 11.706
Na,O 1.602 0.033 0.094 1.748
KO 0.632 0 0 0.305
NiO 0 0 0 0
Total 95.675  100.564 | 100.815  97.634
Oxygen p.f.u. 23 12 12 23
Si 6.305 2.969 3.005 6.347
Al 2.061 9.031 8.995 2.061
Ti 0.152 0.011 0.005 0.116
Cr 0.004 0.002 0.001 0.008
Fe** 1.612 1.54 1.538 1.757
Fe** 0.38 0.055 0 0.408
Mg 2.31 0.345 0.354 2.151
Mn 0.032 0.218 0.076 0.038
Ca 1.841 0.873 1.008 1.867
Na 0.47 0.005 0.014 0.505
K 0.122 0 0 0.058
Ni 0 0 0 0
Total Cations 15.289 15.049 14.996 15.316
Almandine 51.11% | 51.24%
Grossular 27.73% | 33.48%
Pyrope 11.50% 11.79%
Spessartine 7.27% 2.52%
Schorlomite-Al 0.56%
Andradite 0.73%
NaTi garnet 0.27%
Uvarovite 0.08% 0.03%
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