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Sample B7-3- B84 BE&4  BE4 B84 BOS5 BI06  BIL7-  B62 oo oo
GB B RB DG GB DG GB GB DG
Si0, 3370 3417  33.93 3823 3681 3591 3536 38.31 39 42,64
Tio, 0.95 1.05 051 0.96 0.93 0.80 0.56 059 055 0.70
Al,O; 5.87 754 11.60 6.85 7.18 6.56 5.65 5.86 5.65 454
Cr,0; 0.05 0.00 0.05 121 0.19 1.70 0.05 0.05 1.86 0.00
Fe,05 2207 2346  16.79 1760 2036 1739 2154 20.38 15.19 11.49
FeO 0.20 021 0.15 1.88 115 0.16 0.20 0.19 3.07 3.82
MnO 0.20 0.23 033 0.25 0.22 0.05 0.30 021 0.05 0.25
MgO 3.43 052 0.80 2.90 2.80 3.04 3.20 443 477 0.18
Ca0 3111 3178 3185 3063 3001 3259 3143 30.38 27.53 28.48
Na,0 0.00 0.17 0.00 0.00 0.00 0.05 0.05 0.00 0.05 0.00
K.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 9756  99.13 9602 10051  99.65 98.7 98.37  100.40 97.73 98.10
st 2829 2826 2830 3054 2977 2952 2929 3.056 3.174 3.401
Ti®* 0060 0065  0.032 0058 0057 0050  0.036 0.036 0.034 0.042
AR 0581 0735  1.141 0645 0685 0638 0551 0551 0542 0.427
cr* 0.003 0.00 0.003 0076 0012 0110  0.003 0.003 0.119 0.00
Fe®* 1394 1460  1.053 1055 1237 1076 1343 1.223 0.930 0.687
Fe?* 0014 0015 0011 0128 0080 0011 0014 0.012 0.209 0.257
MnZ* 0014 0016  0.023 0017 0015 0003 0021 0.014 0.003 0.017
Mg* 0429 0064  0.099 0345 0337 0372 0395 0527 0579 0.735
ca? 2799 2817 2846 2621 2600 2871 2789 2597 2.400 2.434
Na* 0.00 0.027 0.00 0.00 0.00 0008  0.008 0.00 0.008 0.00
K* 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total 8123 8025 8040 8 8 8091 8090 8.020 8.00 8
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e ) gz dalol
Fe?*+Ca+Mn+Mg 3.256 2.912 2.979 3.11 3.032 3.257 3.219 3.15 3.191 3.443
Cr+Al+Fe® 1.978 2.195 2.197 1.776 1.934 1.824 1.897 1.777 1.591 1.114
Andradite (%) 70.47 66.51 47.92 59.40 63.93 58.99 70.79 68.82 58.45 61.66
Grossular (%) 15.37 30.25 475 20.6 21.19 23.13 15.71 13.47 9.31 9.05
Pyrope (%) 13.17 2.19 3.32 11.08 11.11 11.42 12.27 16.73 18.14 21.34
Spssartine (%) 0.42 0.54 0.77 0.54 0.49 0.09 0.65 0.44 0.09 0.49
Almandine (%) 0.42 0.51 0.36 411 2.63 0.33 0.43 0.38 6.54 7.46
Uvarovite (%) 0.15 0.00 0.13 4.27 0.62 6.03 0.15 0.16 7.47 0.00
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Sample B-6-2-Gb  B-11-7-Gb  B-8-4-DG  B-8-4-Gb B-6-2-Dg B-8-4-B B-10-6-Gb  B-9-5-Dg B-7-3-Gb
La(ppm) 131 126 1238 152 155 159 121 126 133
Ce 48.0 59.6 54.6 771 63.1 442 54.1 55.6 59.7
Pr 3.1 6.2 3.2 8.1 53 4.6 3.6 4.3 52
Nd 37.2 48.8 454 71.7 44.9 48.8 44.2 50.4 50.5
sm 9.3 112 106 132 8.6 129 116 106 113
Eu 1.8 3.5 43 6.1 41 59 2.7 51 3.5
Gd 1.7 55 1.9 7.2 51 35 2.0 3.8 4.1
b 08 1.0 11 14 08 14 09 11 1.0
Dy 8.6 8.9 8.2 141 33 9.6 8.5 8.1 100
Ho 05 0.6 0.5 1.0 0.4 0.6 0.9 0.6 0.8
Er 1.6 2.8 11 44 11 1.6 0.9 18 24
Tm 01 0.3 0.1 05 03 02 01 0.2 03
Yb 6.3 6.1 5.4 10.3 2.4 5.8 5.6 5.2 7.1
Lu 0.1 0.3 0.1 0.4 0.4 0.2 0.1 0.2 0.3
XREEs 132.1 167.6 149.5 230.7 155.3 155.2 1473 159.6 169.4
YLREEs 114.2 147.4 1329 198.6 146.6 135.7 130.2 142.4 147.6
XHREEs 18.0 20.2 16.5 32.1 8.7 194 17.0 17.2 21.8
Th 316 375 354 445 65.8 39.6 38.9 38.9 38.1
Hf 9.4 120 76 8.6 174 122 42 101 8.6
cr 93.1 4111 6303.8 1299.3 >10000 56.2 72 >10000 468.8
Zr 200.7 176.3 116.2 381.7 42.1 193.2 209.9 108.6 2421
Y 51.0 47.7 455 85.7 9.0 48.6 44.3 43.8 57.1
U 14 6.2 18 7.6 55 3.9 25 3.6 4.4
\% 135.7 1329 1011 110.1 126.2 1121 1157 1128 123.6
Co 8.9 14.6 10.4 117 16.4 10.4 10.2 133 11.3
sc 13.4 121 149 206 78 108 6.8 137 132
Nb 6.9 143 5.2 46.0 30.6 18.9 7.9 29.3 18.8
Ta 2.6 4.2 7.0 4.6 125 18 3.0 10.1 3.6
Ti 3670.6 3996.4 4607.7 6031.0 3726.6 6002.2 3377.0 4803.2 4268.8
Sr 55.7 85.2 62.0 99.5 134.9 911 74.1 77.8 78.6
Rb 74.1 79.3 72.6 70.2 73.7 64.0 711 78.3 73.7
Cs 5.0 4.3 6.2 7.3 2.7 7.4 4.8 6.5 5.4
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Geochemistry of REEs and reconstruction of
structural formula of Baba-Nazar garnet index, Takab,
W.Azarbayedjan, Iran

Samad Alipour *, Pariva Shirmohammadi and Yousef Rahim Souri
Department of Geology, Faculty of Sciences, Urmia University, Urmia, Iran

Abstract

The Baba-Nazar garnet deposit mineralized in hornfelsic body is located 80 km of NE of
Takab town, Western- Azarbayedjan province. Ten samples from coarse-grained garnets
of various colors were selected for major elements analysis by XRF and nine of these
samples were analyzed for trace elements by ICP-OES. The presence of hornfels and
carbonates in the contact with Doran granite intrusion indicates a skarn contact
metamorphism garnet deposit in the area. Garnet crystals of 1-2 cm size are observed in
anhedral to subhedral form of mainly deep green color. They show isotropic and high
relief features in polarized light associated with abundant fractures. Major element
analysis indicates that the Baba-Nazar Garnet consists of andradite-grossularite groups
but in three samples the pyrope content is exceptionally higher than that of the grossular.
The presence of grossular and andradite is revealed by XRD analysis. All the garnet
minerals with different colors indicate enrichment of Zr, U, Y, Ti and V and depletion of
Ba, Hf, Nb, Ta, Sc, Co and Th. REE's elements normalized to chondrites, in garnet with
various colors garnet indicate enrichment of LREE's compared to HREE's and weak
positive europium and positive cerium anomaly.
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