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Sr 240.6 | 258.6 | 1511 | 164.0 181.2 279.6 | 1893 | 626.1 | 5252 | 3941 | 466.8 | 380.3 | 497.8
Zr 2010 | 1650 | 249.0 | 283.0 | 303.0 | 1351.0 | 2500 | 231.0 | 1250 | 1060 | 111.0 | 82.0 | 104.0
Nb 122 7.6 9.2 15.0 10.0 9.9 9.4 12.4 9.2 8.1 11.5 8.3 6.5
Ni 5.0 513 72 3.6 9.4 2.8 9.0 6.9 3.1 2.9 2.6 3.0 23
Co 6.6 37.9 7.6 10.8 8.8 15.4 8.9 7.7 2.7 2.8 2.6 33 3.0
Cr 190 | 2510 | 390 | 400 36.0 20.0 410 | 2900 | 200 | 210 | 290 | 330 | 150
Y 418 308 | 239 | 278 23.0 479 235 | 704 5.1 43 8.5 54 6.7
U 1.4 0.4 1.6 0.9 1.9 1.8 1.7 2.5 0.7 1.1 1.9 17 0.5
Cs 0.1 02 1.9 2.9 22 1.7 27 1.3 1.3 1.4 14 12 0.8
Ta 0.9 1.4 1.0 13 0.9 0.9 0.9 1.0 12 1.0 12 0.9 0.8
Hf 72 47 8.1 7.9 9.4 33.7 8.0 7.4 3.6 35 35 2.6 3.0
Th 7.9 47 10.2 55 6.7 5.4 14.5 9.2 5.1 5.1 49 3.5 23
Ga 225 204 | 172 | 216 18.3 275 186 | 205 17.3 162 | 172 | 152 | 140
Sn 5> 5> 5> 5> 5> 5> 5> 5> 5> 5> 5> 5> 5>
v 1820 | 288.0 | 490 | 750 64.0 43.0 630 | 530 | 250 | 180 | 200 | 170 | 200
w 2.0 1.0 2.0 1.0 1.0 1.0 2.0 1> 1> 1> 1> 1> 1>
Sc 242 37.9 | 115 15.6 11.8 283 124 | 117 2.8 28 2.1 23 1.8
TC 0.0 0.0 0.1 0.1 0.01> 0.0 0.01> | 0.0 0.0 0.1 0.1 0.1 0.1
TS 0.01> 0.0 0.01> 0.01> 0.01> 0.0 0.01> 0.01> 0.01> 0.01> 0.01> 0.0 0.01>
La 31.4 199 | 388 | 256 30.4 52.7 526 | 330 | 177 139 | 215 | 150 | 138
Ce 69.9 433 | 771 55.0 59.7 1144 | 1010 | 699 | 332 | 243 | 375 | 247 | 242
Pr 92 54 8.7 6.9 6.8 14.1 11.0 8.7 32 25 38 25 2.6
Nd 39.9 233 | 324 | 288 26.4 58.4 392 | 357 10.7 8.5 132 8.3 9.0
Sm 8.1 53 6.0 6.5 5.1 115 6.6 9.0 1.9 14 23 1.3 1.7
Eu 24 1.8 14 1.5 1.7 2.8 1.8 1.6 0.6 0.5 0.7 0.4 0.6
Gd 8.2 5.5 5.4 6.5 49 112 5.6 10.2 14 12 2.0 1.1 1.4
Tb 1.3 0.9 0.8 1.0 0.7 1.6 0.8 1.9 02 02 0.3 02 02
Dy 7.9 5.8 48 5.4 44 9.4 4.6 12.4 1.0 0.9 1.6 0.9 1.1
Ho 1.6 12 0.9 1.0 0.9 1.8 0.9 25 02 02 03 02 02




OHes 5 Olowd L

Y Jodo asls!
S“;‘;’le M-A2(1) | M-B4 | M.AGH | M.AGE | M.A.28H | M.A28E | M-A30 | M-A33 | M-B11 | M-B13 | M-B14 | M-B15 | M-B19
Er 4.6 35 2.6 2.9 2.5 52 25 72 0.6 0.5 0.9 0.5 0.7
Tm 0.6 0.5 0.4 0.4 0.4 0.7 0.4 1.0 0.1 0.1 0.1 0.1 0.1
Yb 43 33 25 2.4 2.6 52 25 6.6 0.6 0.5 0.9 0.6 0.7
Lu 0.7 0.5 0.4 0.4 0.4 0.9 0.4 0.9 0.1 0.1 0.2 0.1 0.1
Euw/Eu* 0.9 1.0 0.8 0.7 1.1 0.8 0.9 0.5 12 1.1 1.0 1.1 1.1
LaN/YbN | 49 4.1 10.6 7.1 7.8 6.9 143 34 196 | 187 | 165 | 184 | 14.1
Mg # 42.0 556 | 320 | 320 33.4 207 329 | 319 | 390 | 407 | 330 | 365 | 334
Nb/Ta 13.6 54 9.2 1.5 11.1 11.0 104 | 124 7.7 8.1 9.6 9.2 8.1
sa;‘f'e M-B20 | M-A3 | M-A18 | M-A24 | M-A35 | M-B3 | M-B6 | M-B§ | M-C3 | M-C5 | M-A2 | M-A19 | M-C4
Rock
Tope GD MG MG MG MG MG MG MG MG MG TON | TON | TON
Sio, 63.9 773 80.3 76.8 76.1 76.3 62.3 76.1 75.0 773 83.6 66.8 78.4
TiO, 0.4 0.1 0.1 0.1 0.0 0.1 1.0 0.0 0.2 0.1 0.1 02 0.1
ALO, 18.3 12.0 11.2 12.5 12.3 11.8 15.0 13.9 11.9 11.9 11.1 20.0 12.1
Fe,0, t 33 0.8 0.9 1.3 1.0 1.5 7.5 0.5 14 0.8 0.3 0.4 0.4
MnO 0.1 0.01> | 0.01> 0.0 0.01> 0.0 0.1 0.1 0.0 001> | 001> | 001> | 0.01>
MgO 0.8 0.1 0.1 0.1 0.0 0.2 2.1 0.0 0.2 0.0 0.0 0.5 0.6
Ca0 47 0.6 02 0.5 0.5 0.9 4.0 0.8 0.6 02 0.1 0.4 0.1
Na,0 48 3.6 35 33 2.7 2.4 2.8 3.9 2.6 37 6.2 9.3 6.4
K,0 1.7 42 3.7 49 5.9 5.1 22 5.0 49 44 0.1 0.9 0.1
P,0, 02 0.0 0.01> | 001> | 001> 0.0 0.3 0.0 0.0 001> | 001> | 001> | 0.01>
Cr0, | 001> | 001> [ 001> | 001> | 001> | 001> | 001> | 001> | 001> | 001> | 001> | 001> | 001>
BaO 0.1 0.1 0.1 0.0 0.0 0.1 0.1 0.01> 0.1 0.0 0.01> | 001> | 001>
SrO 0.1 0.01> 0.01> 0.01> 0.01> 0.01> 0.0 0.01> 0.01> 0.01> 0.01> 0.01> 0.01>
LOI 0.5 0.5 0.5 0.4 0.3 0.4 1.9 0.3 0.7 0.4 0.3 1.0 0.5
Total 98.8 99.4 | 1004 | 99.8 98.8 98.8 99.3 1004 | 97.6 98.7 | 1017 | 99.3 98.7
A/CNK | 1.01 1.03 1.11 1.07 1.05 1.06 1.05 1.06 1.14 1.05 1.05 1.18 1.12
Trace Elements
Ba 6147 | 7942 | 4557 | 1550 | 208.1 | 563.6 | 821.3 148 | 5315 | 308.1 5.5 479 46
Rb 372 | 1047 | 590 | 2765 | 1733 | 1257 | 779 | 2378 | 1705 | 1527 2.1 52.0 49
Sr 7324 | 628 44.1 142 37.8 60.7 | 3015 13.5 53.1 172 21.8 36.4 233
Zr 1960 | 1280 | 1250 | 1040 | 750 960 | 3960 | 540 | 1740 | 1080 | 1050 | 1170 | 115.0
Nb 12.8 13.0 9.4 124 3.9 6.2 16.0 267 8.4 13.0 8.8 19.7 14.0
Ni 33 1.6 13 13 13 1.6 17.1 0.7 1.8 1.3 0.8 0.7 1.8
Co 44 03 0.3 0.6 0.5 1.5 15.0 0.1 1.3 0.3 0.1 0.4 0.3
Cr 25.0 36.0 20.0 24.0 42.0 44.0 71.0 39.0 51.0 25.0 35.0 18.0 46.0
Y 14.7 39.3 353 62.8 54.2 27.9 31.2 17.1 17.6 26.1 46.1 8.9 69.5
U 0.7 3.8 13 40 35 2.0 2.1 3.7 22 2.8 22 12 2.9
Cs 0.6 0.5 0.3 7.1 2.1 1.6 33 22 14 1.0 0.1 1.1 0.1
Ta 1.1 13 1.1 1.5 1.1 1.1 1.2 1.0 1.1 12 1.0 12 12
Hf 48 5.7 4.1 55 44 3.7 11.9 2.8 6.2 6.3 6.5 5.1 5.6
Th 44 10.7 8.4 17.0 7.8 11.4 8.8 9.0 11.8 12.7 9.9 19.1 163
Ga 19.5 19.8 162 17.5 18.8 14.1 214 20.8 16.1 18.5 153 21.2 18.4
Sn 5> 5> 5> 6.0 5> 5> 5> 5> 5> 5> 5> 9.0 5>
v 34.0 10> 10> 10> 10> 100 | 1250 10> 10.0 10> 10> 10> 10>
w 1> 2.0 2.0 3.0 1.0 1> 1> 1> 1> 6.0 2.0 10.0 1.0
Sc 3.4 9.9 53 49 1.5 45 203 3.6 4.0 10.8 5.2 5.1 47
TC 0.0 0.01> | 0.01> 0.0 0.0 0.0 0.2 0.01> 0.0 001> | 001> | 001> | 0.01>
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Slaslssa 5> JWT 055 Glacy)wa sl S 5 hlin o35 Gy, masl S
Thompson (1982) o S pslie 4 Cuwd (Gjaie Az)  JeSs
BLILE Ol Wajlsged ool 03 (o 5 Gl -5 b JSK8) Wlods louig
Cowd BLILE I Fus 26 ez e 0l Sui s WHFSE & S
Sl gl gy b (ST KL T gy ot § L bl s LHFSE o
ol 5 JBBa yNb(Ti jolie i LQL»JST.(Hildreth and Moorbath, 1988)
odasOls wbe ol 5l St g Foley and Wheller (1990) oiie « L o
Sl b (S b it (68 (sla sl ad ol 553 L Lo e oo
ol Sasge Kb e ol )y Boyenton (1984) &y yuiS” 4 G 0k
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SN 55 gl 8 sl dSSH (Henderson, 1984) spi o S oo

Y Uil ol

Sa;‘;’le M-B20 | M-A3 | M-A18 | M-A24 | M-A35 | M-B3 | M-B6 | M-B§ | M-C3 | M-C5 | M-A2 | M-A19 | M-C4

TS 001> | 001> | 001> | 001> | 001> | 001> 0.0 001> | 001> | 001> | 001> | 001> | 001>
La 3238 485 28.7 18.0 9.9 39.9 46.1 15.6 35.7 19.0 8.6 7.7 15.7
Ce 570 | 107.1 | 609 46.5 16.0 80.0 89.7 33.8 80.1 69.1 20.0 15.7 37.1
Pr 6.0 12.0 7.0 49 2.1 8.9 102 43 8.0 5.6 2.4 2.0 44
Nd 20.8 447 26.2 19.0 7.7 32.0 38.6 16.1 28.4 20.8 9.4 7.6 16.6
Sm 35 9.0 5.7 53 2.1 5.8 6.9 35 5.1 48 22 17 4.0
Eu 1.1 0.5 0.4 02 0.4 0.7 22 0.1 0.5 02 0.1 0.1 0.1
Gd 3.1 8.3 5.5 6.3 3.6 5.4 6.7 2.7 45 45 3.1 14 6.0
Th 0.5 13 0.9 13 0.9 0.8 0.9 0.4 0.6 0.8 0.7 02 13
Dy 2.7 7.9 6.3 10.1 7.4 5.0 5.6 2.1 3.6 5.2 5.8 14 9.8
Ho 0.5 15 13 22 1.8 1.0 12 0.5 0.7 1.1 14 03 22
Er 1.5 45 3.8 6.9 5.7 2.8 3.4 1.6 2.0 35 44 1.0 6.6
Tm 02 0.7 0.6 1.1 0.9 0.4 0.5 0.3 0.3 0.6 0.7 0.2 1.0
Yb 1.5 43 3.9 7.7 5.9 2.9 3.7 2.1 2.1 42 5.0 1.1 6.9
Lu 0.2 0.7 0.6 1.2 0.9 0.4 0.6 0.4 03 0.6 0.8 02 1.0
Eu/Eu* 1.0 02 02 0.1 0.5 0.4 1.0 0.1 03 0.1 0.1 03 0.1
LaN/YbN | 146 7.6 49 1.6 1.1 9.2 8.5 49 11.3 3.1 12 46 15
Mg# 33.7 20.8 18.5 1.1 5.9 21.1 36.1 11.7 20.0 8.9 13.7 72.9 73.9
Nb/Ta 1.6 10.0 8.5 8.3 3.5 5.6 13.3 26.7 7.6 10.8 8.8 16.4 11.7
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Abstract

Granitoid bodies of west of Zanjan with Precambrian age are located in northwest of central Iranian structural zone. Based on field observations
and microscopic studies, these bodies contain tonalite, granodiorite and monzogranite. Tonalite are I-type, calc-alkaline, and peraluminous
(*Pb/>*¥U age of 57613 Ma) which base on isotopic studies (*’Sr/*Sr (i) and €Nd (i) values equal to 0.710544, -7.01), and geochemistry of
major and trace elements, can concluded that they were resulted from melting of amphibolitic crust that generated from thickened mafic crust
or under plate basalts (with presence of plagioclase in source area) in low pressures and depth in an active continental margin. Monzogranites
are S-type, peraluminous and calc-alkaline, which is plotted in collision zone. These rocks were generated from melting of crustal rocks (melt
derived from pelitic rocks with high plagioclase). Granodiorite are I-type, calc-alkaline and weakly peraluminous (***Pb/>*U age of 548+27
Ma). They have value of #’St/*Sr (i) more than 0.705, negative value of eNd (i), and geochemical data, which is generated from partial melting
of lower to middle crust, because of thickening and shortening due to continental- continental collision. With respect of geographical location
of granitoid bodies of Mahneshan and age of their units, it seems that these granitoid rocks have formed in an active continental margin during

convergence of Central Iran and Alborz-Azarbayjan with Arabian platform during Precambrian.
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