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Abstract

Tourmaline occurs as an accessory mineral in the Shavali leucogranites located north of Azna, within
the Sanandaj—Sirjan tectonic zone. Based on textural relationships and paragenesis, three generations
of tourmaline are distinguished: primary, secondary, and transitional types. Primary (magmatic)
tourmalines, which reflect a boron-rich magma source, are predominantly distributed within the
leucogranitic matrix. Secondary tourmalines formed during post-magmatic stages through
hydrothermal processes, associated with the infiltration of B-rich fluids. In addition, a third group of
tourmalines exhibits intermediate characteristics between magmatic and hydrothermal origins. The
tourmalines are mostly anhedral to subhedral, medium- to coarse-grained, and chemically range from
schorl to dravite, belonging to the alkali tourmaline group. Geochemically, the tourmalines (schorl—
dravite) can be classified into two distinct groups: magmatic tourmalines characterized by high
Fe/(Fet+Mg) ratios and elevated Al contents, and hydrothermal tourmalines with relatively low Fe#. The
chemical compositions of tourmaline and associated garnet minerals indicate an S-type affinity for the
parental magma of the Shavali leucogranites.
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Sample M-40 M-40 M-40 M-40 M-40 M-40 S-20 S-20 S-20 S-20
Mineral Tur Tur Tur Tur Tru Tur Tur Tur Tur Tur
SiO: 35.83 36.28 36.11 35.92 36.12 36.28 35.95 36.15 35.2 35.17
TiO: 0.94 0.69 0.92 0.85 1.02 0.99 1.10 0.97 1 0.99
Al03 34.91 35.31 35.5 35.1 34.62 35.22 34.86 35.42 35.1 35.35
FeO: 8.77 7.59 7.89 8.9 10.09 10.56 9.98 10.76 11 10.98
MnO - - - - - 0.01 0.01 0.01 0.01 0.01
MgOo 4.67 5.04 4.88 4.55 3.95 3.20 3.17 3.1 2.9 2.05
Cao 0.27 0.19 0.17 0.22 0.29 0.15 0.18 0.12 0.15 0.14
Na0 2 2.01 1.92 2 1.95 1.99 1.92 2 1.9 1.95
K20 0.06 0.04 0.05 0.05 0.04 0.05 0.05 0.05 0.05 0.05
Total 87.47 87.15 87.44 87.59 88.07 88.45 88.12 88.58 87.31 87.09
(o} 31 31 31 31 31 31 31 31 31 31
Si 5.76 5.81 5.77 5.79 5.819 5.82 5.83 5.83 5.75 5.79
Ti 0.11 0.08 0.11 0.09 0.124 0.119 0.134 0.118 0.123 0.121
Al 6.62 6.68 6.69 6.67 6.57 6.659 6.66 6.68 6.76 6.72
Fe( 1.13 1.1 1.10 1.14 1.36 1.42 1.35 1.43 1.50 1.48
Mn - - - - - 0.001 0.001 0.001 0.001 0.001
Mg 1.11 1.20 1.17 1.08 0.94 0.76 0.76 0.75 0.706 0.72
Ca 0.05 0.03 0.03 0.04 0.050 0.026 0.031 0.025 0.026 0.026
Na 0.63 0.63 0.6 0.62 0.61 0.619 0.603 0.6 0.6 0.6
K 0.12 0.008 0.01 0.11 0.008 0.010 0.010 0.01 0.010 0.01
Xsite 0.712 0.629 0.611 0.705 0.625 0.598 0.585 0.581 0.550 0.56
Xvac 0.2 0.332 0.36 0.25 0.332 0.345 0.356 0.348 0.361 0.355
Mg/Mg+Fe 0.49 0.51 0.5 0.48 0.41 0.35 0.36 0.34 0.34 0.34
Fe/Fe+Mg 0.50 0.48 0.49 0.525 0.53 0.65 0.64 0.66 0.7 0.68
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