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Abstract

Tashina area, as a part of the Sanandaj- Sirjan magmatic- metamorphic Zone, located 10
kilometers north of Serkan city and on the southern slope of Kuhe- Gavbar. The most
important geological unit is the porphyroid granite belonging to the Middle Jurassic.
Tourmaline is observed as massive in pegmatites and as quartz tourmaline veins within
the host granodiorite. The massive tourmalines are spherical, elliptical, elongated, and
radial, and sometimes it is so abundant that it can be as the tourmalinite type. Optically,
the massive tourmalines show brown- green in color, sometimes very intense intefrance
whereas the tourmaline veins are brown- green and blue (indicolite). Indicolite related
to the tourmaline delayed phase and is newer than brown- green tourmalines.The
studied tourmalines are Fe- rich and schorl type, base on EPMA data as well as several
diagrams. The tourmaline in the quartz- tourmaline veins are the vacancy type while the
second type is often alkaline with tendency to this group. Euhedral forms and the lack
of chemical zoning, with high Al and Fe/Fe+Mg contents, deficiency in X sites, and
plentiful tourmaline in host granitic rock which is Li poor are all indicative of the
magmatic origin of tourmaline enriched in B. The presence of Ba, Eu, Nb, and Sr
negative anomalies in the studied samples and the separation of plagioclase and K-
feldspar can be accounted as important factors in magmatic evolution of the studeid
rocks. Overall, the results of petrographic studies are well in accordant with trace and
REE geochemistry data.
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Point No. TS-1 TS-2 TS-3 TS-4 TS-5 TS-6 TS-7 TS-8 TS-9 TS-10
SiO, 374 37.26 37.38 37.02 36.72 36.79 36.9 37.46 375 36.7
TiO, 0.14 0.14 0.11 0.14 0.1 0.2 0.17 0.21 0.2 0.14
Al,Os 34.52 35.14 35.21 34.38 35.38 33.97 34.2 35.05 35.04 36.1
Cr,03 0 0.01 0.01 0 0 0 0 0 0 0.01
FeO 14.76 13.23 13.86 13.87 14.38 15.13 14.53 13.71 13.62 133
MnO 0.15 0.13 0.15 0.11 0.14 0.07 0.11 0.16 0.16 0.15
MgO 124 0.99 0.96 1.36 2.36 0.8 0.04 1.06 113 1.29
CaO 0.09 0.06 0.08 0.11 0.09 0.12 0.1 0.08 0.08 0.1
Na,O 1.98 171 191 0.53 0.67 0.17 091 1.84 18 1.61
KO 0.03 0.03 0.05 0.05 0.04 0.04 0.05 0.05 0.04 0.05
F 0.16 0.49 0.16 0.49 0.82 0.37 0 0.21 0.19 0.2
F=0 0 0 0.04 0 0 0 0 0.11 0 0
Total 90.36 88.72 89.80 87.57 89.93 87.36 87.00 89.80 89.57 89.6
Si 5.988 6.001 5.981 6.057 5.896 6.075 6.075 5.994 6 5.88
Ti 0.017 0.017 0.013 0.017 0.012 0.025 0.021 0.025 0.02 0.01
Al 6.514 6.67 6.64 6.629 6.695 6.611 6.636 6.61 6.60 6.82
Fe? 1.976 1.782 1.855 1.898 1.931 2.089 2.001 1.835 1.82 1.78
Mn 0.02 0.018 0.02 0.015 0.019 0.01 0.015 0.022 0.02 0.02
Mg 0.296 0.238 0.229 0.332 0.265 0.197 0.01 0.253 0.27 0.30
Ca 0.015 0.01 0.014 0.019 0.015 0.021 0.018 0.014 0.01 0.01
Na 0.615 0.534 0.593 0.568 0.509 0.554 0.59 0.571 0.55 0.49
K 0.006 0.006 0.01 0.01 0.008 0.008 0.011 0.01 0.008 0.01
AL (Y) 0.502 0.67 0.62 0.629 0.591 0.611 0.636 0.604 0.608 0.70
Al(2) 6 6 6 6 6 6 6 6 6 6
T+Z+Y 15 15 15 15.057 15.120 15.075 15.075 15 15.001 15
Kvac 0.364 0.45 0.383 0.803 0.768 0.917 0.681 0.405 0.42 0.47
Na+K 0.621 0.54 0.603 0.578 0.517 0.562 0.601 0.581 0.558 0.50
KvactNa 0.979 0.984 0.976 1371 1.277 1471 0.740 0.976 0.970 0.96
R? 2.771 2.708 2.724 2.874 3.106 2.907 2.662 2.714 2.723 281
Fe/Fe+Mg 0.869 0.882 0.89 0.851 0.773 0.913 0.995 0.878 0.870 0.85
Mg/Mg+Fe 0.130 0.117 0.110 0.149 0.121 0.087 0.004 0.121 0.129 0.144
dolol =V Jgu
Point No. TP-11 TP-12 TP-13 TP-14 TP-15 TP- 16 TP-17 TP-18 TP-19 TP-20
SiO, 36.03 36.33 36.22 36.49 36.02 36.01 36.34 36.15 36.16 36.38
TiO, 0.43 0.28 0.33 0.2 0.29 0.09 0.02 0.07 0.04 0.03
AlL,Os 33.13 3341 33.25 33.18 33.34 33.82 33.51 334 32.92 33.38
Cr,0; 0 0.01 0 0 0 0 0.01 0.01 0 0
FeO 15.58 15.46 16.13 15.63 15.87 16.49 16.26 16.3 16.15 16.11
MnO 0.11 0.09 0.09 0.09 0.1 0.16 0.15 0.18 0.17 0.16
MgO 0.43 0.48 0.44 05 0.45 0.11 0.11 0.09 0.08 0.01
CaO 0.08 0.08 0.07 0.07 0.09 0.08 0.1 0.08 0.07 0.08
Na,O 1.74 1.99 1.99 0.82 1.65 1.99 181 1.85 111 0.68
KO 0.05 0.05 0.03 0.05 0.05 0.03 0.04 0.03 0.03 0.05
F 0 0.09 0.2 0.08 0.29 0 0.22 0.35 0 0.31
F=0 0 0 0.04 0.08 0.04 0.12 0 0.09 0.15 0
Total 89.53 9041 91.03 91.38 89.84 90.69 91.76 91.19 90.99 89.53
Si 5.99 5.99 5.977 6.074 5.98 5.94 6.005 5.994 6.066 6.07
Ti 0.054 0.035 0.041 0.025 0.036 0.011 0.002 0.009 0.005 0.004
Al 6.491 6.492 6.466 6.509 6.524 6.575 6.526 6.527 6.509 6.572
Fe? 217 215 2.25 2.18 221 2.30 2.26 2.27 2.25 2.24
Mn 0.002 0.001 0.001 0.001 0.001 0.002 0.002 0.003 0.002 0.002
Mg 0.011 0.012 0.011 0.012 0.011 0.003 0.003 0.002 0.002 0.001
Ca 0.014 0.014 0.012 0.012 0.016 0.014 0.018 0.014 0.013 0.014
Na 0.561 0.636 0.637 0.265 0.531 0.636 0.58 0.595 0.661 0.522
K 0.011 0.011 0.006 0.011 0.011 0.006 0.008 0.006 0.006 0.011
Al (Y) 0.481 0.482 0.443 0.509 0.504 0.514 0.526 0.52 0.509 0.572
Al (2) 6 6 6 6 6 6 6 6 6 6
T+Z+Y 15.066 15 15 15 15.07 15 15 15.00 15 15.07
Keac 0.414 0.339 0.345 0.712 0.442 0.344 0.394 0.385 0.62 0.755
Na+K 0.572 0.647 0.643 0.276 0.542 0.642 0.588 0.601 0.667 0.533
XuactNa 0.975 0.975 0.982 0.977 0.973 0.98 0.974 0.98 0.981 0.975
R? 0.711 0.71 0.68 0.74 0.737 0.749 0.757 0.752 0.738 0.798
Fe/Fe+Mg 0.994 0.994 0.995 0.994 0.995 0.998 0.998 0.999 0.999 0.999
Mg/Mg+Fe 0.005 0.006 0.004 0.005 0.004 0.001 0.001 0.001 0.001 0.001
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Point No. TR-1 TR-2 TR-3 TR-4 TR-5 TR-6 TR-7 TR-8 TR-9 TR-10
SiO, 36.99 36.35 36.69 36.50 37.50 35.99 36.75 36.20 3731 36.40
TiO, 0.15 030 015 0.19 022 0.10 0.10 0.07 0.11 0.02
ALO; 34.41 33.39 36.09 3321 35.11 33.79 35.41 33.39 35.15 3341
Cr,0; 0.01 0 0 0.01 0 0 001 0 0.01 0
FeO 13.90 1550 13.29 1559 13.69 1650 14.40 16.29 13.24 16.09
MnO 0.09 0.10 0.16 0.10 015 015 015 0.20 0.10 0.15
MgO 1.40 050 1.30 049 1.10 0.09 2.40 0.10 1.01 1.01
CaO 0.09 0.10 0.09 0.10 0.10 0.07 012 0.10 0.10 0.08
Na,O 055 201 1.59 0.85 1.86 1.98 0.70 187 175 0.70
K0 0.05 0.05 0.05 0.05 0.05 0.03 0.04 0.03 0.03 0.07
F 050 0.10 0.19 0.10 0.19 021 0.79 0.36 0.50 0.29
F=0 0 0 0 0.08 011 012 0 0.09 0 0
Total 88.19 88.40 90.14 87.19 90.08 88.91 90.87 88.61 89.31 88.22
Si 6.60 6.01 5.90 6.73 6.00 5.95 5.90 6.01 5.99 6.05
Ti 0.02 0.04 001 0.03 0.03 001 001 001 0.02 0.01
Al 6.63 6.49 6.82 6.51 6.61 6.58 6.70 6.53 6.70 6.58
Fe? 1.90 2.20 18 220 184 240 1.93 2.30 1.79 220
Mn 0.02 0.001 0.02 0.001 0.02 0.002 0.02 0.003 0.02 0.002
Mg 0333 0012 0.29 0012 0.26 0.003 027 0.002 0.24 0.001
Ca 0.02 0015 001 0012 0014 0.014 0.015 0.014 001 0014
Na 057 0.64 050 027 057 0.64 051 0.60 0.54 0.52
K 0.01 0011 001 0011 001 0.006 0.008 0.006 0.006 0.011
AL(Y) 0.63 049 0.82 051 061 058 057 052 0.70 0.58
Al(2) 6 6 6 6 6 6 6 6 6 6
T+Z+Y 15 15 15 15 15 15 15 15 15 15
Xeae 0.81 0.34 047 0.71 041 035 0.77 0.39 0.45 0.75
Na+K 058 0.651 051 0.281 058 0.646 0518 0.606 0.546 0.531
XectNa 1.38 098 097 0.98 098 0.99 1.28 0.99 0.99 1.27
R? 2874 071 281 0.74 2.714 0.749 3.106 0.752 2.708 0.798
FelFe+Mg 0.851 0.994 0.861 0.994 0.876 0.998 0.877 0.999 0.882 0.999
Mg/Mg-+Fe 0.149 0.005 0.139 0.005 0.124 0.001 0123 0.001 0.118 0.001
ICP-MS g, 4 Letsl &b b yo5 (POM &L ,0) UL..J SB g olaS sl paie slaandipe) slrosls =Y Joo
Sample No. T-1 T-2 T-3 T-4 T-5 T-6 T-7 T-8
Be 31 53 33 24 42 43 29 34
% 5 12 5 5 5 5 5 5
Ba 128 233 12 25 24 46 140 168
Sr 4 41 1 5 10 14 13 10
Y 049 049 049 0.49 049 0.49 0.49 049
zr 6 10 4 22 27 11 10 15
cr 9 9 6 8 5 6 5 6
Co 09 09 09 09 09 09 0.9 09
Ni 2 3 2 2 1 2 2 2
Cu 5 9 24 5 4 5 6 5
Zn 45 29 32 52 21 19 37 21
As 11 08 268 289 42 14 0.9 378
Rb 41 121 31 37 7 41 45 146
Nb 7.7 165 3 51 0.9 38 55 6
Mo 05 02 0.7 038 0.6 07 1 0.6
sn 8.1 42 9.2 10 18 37 131 6.9
Sb 11 1 08 038 0.6 06 05 0.049
Hf 0.49 0.49 049 038 0.88 0.49 0.49 05
Ta 115 717 08 142 043 2.87 217 3.38
w 05 21 0.49 0.49 0.49 0.49 0.7 0.49
Tl 021 062 02 0.24 0.09 0.28 0.26 1
Pb 13 24 24 21 23 26 21 58
Bi 0.09 16 0.2 0.09 05 03 03 09
Th 096 1.98 0.62 1.37 1.16 1.45 1.65 13




ay deolps 5815 Loy 5 (F ol dmg o Uil b g boy 0 (o ygi oS (S5 g a5l pais Jlidy g (il SIS g0l Il yiono
aalol Y Joux
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La 10.81 6.29 14.89 11.29 7.19 30.09 12.81 432
Ce 18.19 9.09 29.49 15.29 10.62 61.03 23.01 7.49
Pr 1.85 0.88 3.33 1.33 0.95 6.49 2.38 0.78
Nd 6.39 2.89 13.09 4,02 2.83 21.79 7.79 2.72
Sm 1.19 0.42 3.39 0.69 041 5.10 1.00 0.33
Eu 0.57 0.60 0.59 051 0.60 042 0.18 0.08
Gd 0.98 0.30 3.05 0.60 0.20 441 0.39 0.19
Tb 0.17 0.05 055 0.10 0.05 0.75 0.72 0.65
Dy 0.90 0.24 3.40 0.69 0.22 4.85 0.31 0.11
Ho 0.20 0.05 0.72 0.12 0.06 1.10 0.13 0.71
Er 0.70 0.12 2.15 0.44 0.12 3.19 0.12 0.45
™m 0.09 0.05 0.40 0.10 0.06 0.55 0.11 0.39
Yb 0.79 0.19 2.49 0.69 0.19 3.79 0.81 251
Lu 0.14 0.07 0.45 0.13 0.10 0.66 0.50 0.13
YREE 34.97 21.24 77.99 36.00 23.60 144.22 50.26 20.86
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