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Sample No. 3A-24 72 3A-24 72 3A-24 z4 3A-24z4 3A-24z4 3A-24z4 3A-2475 3A-24725
SO, 34.95 34.04 34.18 34.57 33.67 33.61 33.2 34.14
TiO; 0.34 0.53 0.5 1.37 0.61 0.4 0.89 1.2
Al;03 30.75 31.64 31.73 29.87 31.72 32.55 32.01 29.92
Cr203 0 0.02 0.02 0 0.01 0.01 0 0

FeO 16.38 15.51 15.48 15 16.33 15.84 15.68 15.71
MgO 1.92 2.31 2.14 3.21 1.45 1.71 1.92 2.61
CaO 0.1 0.27 0.31 0.92 0.33 0.32 0.52 0.74
MnO 0.05 0.09 0.06 0.09 0.08 0.06 0.06 0.06
ZnO 0.02 0.02 0.06 0.01 0.03 0.02 0 0.04
Na,O 2.46 2.48 2.47 2.11 2.34 2.36 2.38 2.16
K20 0.05 0.05 0.06 0.09 0.08 0.06 0.06 0.08
F 0.9 0.94 0.99 0.88 0.89 0.92 0.84 0.91
Cl 0 0.01 0.03 0 0.02 0.01 0 0.01
H,0" 3.07 3.08 3.05 3.12 3.07 3.08 3.11 3.07
B,O3* 10.21 10.22 10.23 10.25 10.14 10.21 10.16 10.15
Li,O" 0 0 0 0 0 0 0 0
Total 101.32 101.25 101.34 101.5 100.77 101.17 100.84 100.78
O=F 0.4 0.4 0.42 0.37 0.38 0.39 0.36 0.38
Total 100.92 100.86 100.92 101.13 100.39 100.79 100.48 100.4
T:Si 5.948 5.787 5.805 5.861 5.772 5.722 5.678 5.848
Al 0.052 0.213 0.195 0.139 0.228 0.278 0.322 0.152
B 3 3 3 3 3 3 3 3

Z: Al 6 6 6 5.829 6 6 6 5.89
Mg 0 0 0 0.171 0 0 0 0.11
Cr 0 0 0 0 0 0 0 0

Y: Al 0.115 0.128 0.158 0 0.18 0.253 0.13 0

Ti 0.045 0.068 0.064 0.175 0.078 0.051 0.114 0.154
Cr 0 0.003 0.003 0 0.001 0.001 0 0

Mg 0.489 0.586 0.542 0.641 0.372 0.433 0.49 0.555
Mn 0.008 0.013 0.008 0.013 0.012 0.009 0.009 0.009
Fe 2.332 2.205 2.199 2.126 2.341 2.255 2.242 2.25
Zn 0.003 0.004 0.008 0.001 0.004 0.002 0 0.005
Li* 0 0 0 0 0 0 0 0

Y 2.992 3.008 2.982 2.956 2.987 3.006 2.985 2.973
X:Ca 0.019 0.05 0.057 0.166 0.061 0.059 0.096 0.135
Na 0.815 0.819 0.814 0.695 0.777 0.778 0.788 0.719
K 0.011 0.011 0.014 0.02 0.018 0.014 0.014 0.018
r 0.155 0.12 0.115 0.118 0.144 0.149 0.103 0.127
OH 3.487 3.491 3.458 3.527 3.51 3.503 3.543 3.506
F 0.513 0.506 0.533 0.473 0.484 0.493 0.456 0.49
Cl 0 0.003 0.01 0 0.006 0.004 0.001 0.004
Cat Sum 18.837 18.888 18.867 18.837 18.843 18.856 18.882 18.846
T+Z+Y 14.992 15.008 14.982 14.956 14.987 15.006 14.985 14.973
Name Fluor Schorl Fluor Schorl Fluor Schorl Schorl Schorl Schorl Schorl Schorl
Fe+Mg 2.821 2.792 2.741 2.938 2.713 2.689 2.732 2.916
Fe(Fe+Mg) 1.489 1.586 1.542 1.641 1.372 1.433 1.490 1.555
FeO/(FeO+MgO) 0.895 0.870 0.879 0.824 0.918 0.903 0.891 0.858
Na+Ca+K 0.845 0.88 0.885 0.882 0.856 0.851 0.897 0.873

LA-ICP-MS i3, 4 (LIS (5,505 Jlais) byol el 590\ 45 slacSe 5 49,0 ollo,g5 SIS 0 REE (slaosls -Y Jso

Sample No. T1/z4 T1/z4 T1/z4 T1/z5 )Rim¢( T1/z5)Rim( average
La 2.226 6.16 3.325 12.726 30.737 11.035
Ce 3.5 5.376 5.593 43.918 60.27 23.731
Pr 0.175 0.602 0.812 3.423 7.721 2.547
Nd 3.199 2.268 0.434 23.758 34.202 12.772
Sm 0 0.42 0 7.952 6.251 2.925
Eu 0 0 0 0.644 0.462 0.221
Gd 0.812 1.239 1.036 9.989 6.23 3.861
Th 0 0 0.056 1.645 1.61 0.662
Dy 0.406 0 1.967 14.161 3.549 4.017
Ho 0 0 0.049 2.765 1.19 0.801
Er 0.602 0 0 9.177 3.262 2.608
™m 0.343 0.084 0.126 1.022 0.434 0.402
Yb 0 0 0.147 7.217 1.225 1.718
Lu 0.413 0 0.042 0.175 0.245 0.175
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Sample No. 518z1 518z1 5182z1 5182z2 518z2 518z2 518z2 5182z3 518:z3 518z3 51823 5182z3
SiO:2 35.66 35.28 35.49 34.67 3556 35.16 34.71 36.41 3495 35.81 3522 35.09
TiO2 0.36 0.78 0.91 0.29 0.95 0.46 0.3 0.8 0.75 0.14 0.81 0.5
Al203 33.19 32.2 32.34 33.12 31.88 3292 33.36 3145 32.72 33.69 31.62 32.29
Cr20s 0 0 0 0 0 0 0 0.01 0.02 0 0.02 0.04
FeO 8.32 10.28 9.21 12.98 10.62 9.42 1091 7.62 11.86 12.06 10.06 11
MgO 5.69 4,72 5.31 2.6 4.65 4,91 4.07 6.95 3.54 2.95 4.71 4.28
CaO 0.31 0.45 0.5 0.42 0.48 0.41 0.43 0.75 0.41 0.05 0.37 0.46
MnO 0.01 0.02 0.04 0.05 0.02 0.05 0.04 0 0.02 0.08 0 0.02
Zn0O 0.03 0 0 0.04 0.07 0 0 0.02 0 0.03 0.05 0
Na20 2.41 2.19 2.18 1.94 2.21 2.19 2.16 2.17 2.04 2.04 2.19 2.15
K20 0.06 0.05 0.05 0.07 0.06 0.06 0.06 0.05 0.06 0.04 0.06 0.06
F 0.51 0.41 0.47 0.27 0.4 0.42 0.38 0.66 0.29 0.23 0.25 0.35
Cl 0.02 0 0 0.01 0.03 0.02 0.01 0.02 0.03 0 0.04 0.02
H20* 3.39 3.4 3.4 3.43 3.41 3.4 3.41 3.34 3.44 3,51 3.44 3.41
B203* 10.55 10.42 10.49 10.32 10.46 1043 104 10.59 10.4 10.5 10.33  10.38
Li2O* 0 0 0 0 0 0 0 0 0 0 0 0
Total 100.52 100.21 100.4 100.21 100.83 99.84 100.24 100.83 100.51 101.13 99.16 100.06
O=F 0.21 0.17 0.2 0.12 0.17 0.18 0.16 0.28 0.12 0.1 0.11 0.15
Total* 100.31 100.03 100.2 100.1 100.66 99.66 100.08 100.55 100.39 101.03 99.06 99.91
T: Si 5.874 5.883 5.881 5.837 5.907 5.859 5.799 5974 5.842 5927 5926 5.877
Al 0.126 0.117 0.119 0.163 0.093 0.141 0.201 0.026 0.158 0.073 0.074 0.123
B 3 3 3 3 3 3 3 3 3 3 3 3

Z: Al 6 6 6 6 6 6 6 6 6 6 6 6

Mg 0 0 0 0 0 0 0 0 0 0 0 0

Cr 0 0 0 0 0 0 0 0 0 0 0 0

Y: Al 0.319 0.21 0.196 0.41 0.148 0.323 0.367 0.056 0.29 0.5 0.197 0.25
Ti 0.045 0.098 0.113 0.037 0.118 0.057 0.037 0.099 0.094 0.017 0.102 0.063
Cr 0 0 0.001 0 0 0 0 0.001 0.003 0 0.002 0.006
Mg 1.396 1.173 1.311 0.652 1.152 1.219 1.013 1.7 0.882 0.728 1.181 1.068
Mn 0.002 0.003 0.006 0.007 0.003 0.007 0.005 O 0.002 0.011 O 0.003
Fe 1.146 1.433 1.277 1.827 1.476 1.312 1524 1.046 1.658 1.669 1416 154
Zn 0.004 0 0 0.005 0.009 0.001 O 0.002 0 0.003 0.007 0

Li* 0 0 0 0 0 0 0 0 0 0 0 0

Y 2.912 2.917 2903 2939 2906 2.919 2946 2.904 2.929 2929 2904 20931
X:Ca 0.055 0.08 0.089 0.076 0.086 0.073 0.077 0.131 0.073 0.01 0.067 0.083
Na 0.771 0.708 0.702 0.633 0.712 0.708 0.7 0.691 0.66 0.655 0.714 0.699
K 0.014 0.012 0.011 0.015 0.013 0.013 0.014 0.01 0.012 0.007 0.013 0.013
r 0.161 0.201 0.199 0.276 0.189 0.207 0.209 0.168 0.255 0.328 0.206 0.204
OH 3.728 3.783 3.754 3.852 3.782 3.774 3.797 3.651 3.839 3.881 3.855 3.809
F 0.265 0.217 0.245 0.146 0.208 0.222 0.199 0.344 0.152 0.119 0.134 0.186
Cl 0.007 0 0.001 0.002 0.01 0.004 0.004 0.005 0.009 0 0.01 0.005
Cat Sum 18.751 18.716 18.704 18.663 18.717 18.712 18.737 18.736 18.674 18.601 18.699 18.726
T+Z+Y 14,912 14.917 14903 14.939 14.906 14919 14.946 14904 14,929 14.929 14904 14931
Name Dravite Schorl Dravite Schorl Schorl  Schorl  Schorl  Dravite  Schorl  Schorl  Schorl — Schorl
Fe+Mg 2.542 2.607 2.588 2.48 2.628 2531 2.537 2.745 2.54 2.397 2596 2.608
Fe (Fe+Mg) 2.396 2.173 2311 1.652 2.152 2.219 2.013 2.700 1.882 1.728 2.181 2.068
FeO/(FeO+MgO) 0.594 0.685 0.634 0.833 0.695 0.657 0.728 0.523 0.770 0.803 0.681 0.720
Na+Ca+K 0.839 0.799 0.801 0.724 0.811 0.793 0.791 0.832 0.745 0.672 0.794 0.796

LA-ICP-MS g, 4 (LIS (5,55 Jlais) byol el 59T Y g45 slacse,5 19,0 ollo,s SIS 0 REE (slaosls - Jgo

REE T2/z1 T2/z1 )Rim( T2/z2 T2/z2 T2/z3 )Rim( average
La 5.341 3.395 1.085 2.898 4.221 3.388
Ce 7.119 5.138 2.499 5.95 4.886 5.118
Pr 0.602 0.336 0.217 0.581 0.252 0.398
Nd 1.785 2.135 0.728 1.848 1.743 1.648
Sm 2.478 0 0.35 0.364 1.729 0.984
Eu 1.078 0.322 0.56 0.217 0.686 0.573
Gd 1.561 0.952 0.329 0.175 0 0.603
Tb 0.273 0 0.231 0 0.168 0.134
Dy 0.777 0 0.329 0.168 0.609 0.377
Ho 0.147 0 0 0.385 0.154 0.137
Er 0 1.127 0 0.875 0.441 0.489
Tm 0.532 0 0 0.07 0.259 0.172
Yb 0.273 0.406 0.35 0.728 0.287 0.409
Lu 0.434 0.126 0.147 0 0 0.141
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Petrography and Geochemistry of tourmaline nodules from
Aderba leucogranite (northeast of Golpaygan)

Akramosadat Mirlohi * and Mahmoud Khalili
Department of Geology, Faculty of Sciences, University of Isfahan, Isfahan, Iran

Abstract

The Aderba leucogranite in the Golpayegan metamorphic core complex (GMC), a part of
Sanandaj-Sirjan zone, host lentiform small (2*4 cm)(Type 1) and large (7*14 cm)(Type
2)tourmaline nodules. In terms of mineralogical features, the core of these two types tourmaline
nodules is different. The Type 1 composed of small blue-green tourmaline, quartz, K-feldspar
(microcline) and apatite while the Type 2 is characterized by tourmaline coarse crystals
accompanied by quartz. Based on major and trace elements data the tourmalines under
discussion are classified as alkaline, schorl (Type 1) and schorl-dravite (Type 2). The mean REE
values displays a negative slope and a negative (Type 1) and positive (Type 2) Eu anomalies.
The overall petrographic observations and geochemical results indicate that the Type 1 is likely
influenced by two mechanisms of liquid immiscibility in the evolved melt followed by biotite
breakdown in the final stages of tourmaline crystallization to complete consumption of B
(closed system). For nodules, Type 2, breakdown of biotite in equilibrium with the external
fluid (open system) is proposed.
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