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Evidences for formation of the Precambrian crust in the
Takab complex, northwest Iran (review)
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Abstract

The Takab Precambrian rocks with a variety of metamorphic and igneous rocks
including pelitic schists, gneiss, meta- ultramafic, amphibolites, calc- silicate and
granitoids crop out in the northwest of Iran. In the context of the structural subdivisions
of Iran, the Takab Complex has been assigned to the Central Iran Zone. From the
viewpoint of stratigraphy, lithology and age data, it seems to have more affinities to this
zone. P- T conditions of metapelitic and meta- ultramafic rocks attributed to the most
orogenic belts, on the other hand geochemical studies of metapelitic and gneiss protolith
is related to magmatic arc tectonic setting. All these characteristics and the presence of
paleo- suture zones and ophiolitic rocks around the high- grade metamorphic rocks
suggest an island- arc type cratonization formed the Takab Precambrian basement. This
complex belonges to a greater late Neoproterozoic- early Paleozoic orogenic system that
was active along the Proto- Tethyan margin of the Gondwanaland supercontinent,
extending at least from its Arabian margin to the Himalayan margin of the Indian
subcontinent.
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Sample No. D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 D11 Al2 Al3 Al4 Al5
SIiO; 7430 7520 7170 7040 7540 7430 7320 7400 7350 7200 73.70 6520 66.60 6510 66.20
TiO; 0.11 0.07 0.21 0.25 0.03 0.10 0.15 0.03 0.07 0.09 0.04 0.76 041 041 0.39
Al20s 13.70 1360 1510 1580 1360 1540 1510 1490 1570 1560 1450 1510 1670 1810 17.70
Fez0s 0.95 0.69 1.53 1.90 0.39 0.70 0.60 0.31 0.62 0.85 0.71 5.84 3.00 3.04 2.78
MnO 0.02 0.01 0.03 0.03 <0.01 0.02 <0.01 <0.01 0.02 0.02 0.22 0.08 0.08 0.07 0.07
MgO 0.23 0.10 0.27 0.60 0.01 0.22 0.10 0.03 0.27 0.18 0.05 1.58 0.53 0.80 0.72
Ca0 1.15 1.22 1.76 2.40 0.77 2.34 1.22 1.51 2.47 1.59 0.64 3.59 1.38 4.50 4.30
NaO 3.20 3.82 3.83 4.37 2.65 4.46 3.99 4.53 6.02 4.13 3.55 3.03 3.75 4.57 451
K0 5.16 4.26 411 2.69 6.30 1.37 4.20 3.65 0.50 4.49 5.80 2.59 6.29 1.87 2.05
P20s 0.03 0.02 0.08 0.09 0.02 0.03 0.06 0.03 0.01 0.03 0.02 0.20 0.12 0.16 0.13
H:0 0.60 0.51 0.83 0.96 0.57 0.81 0.81 0.49 0.54 0.63 0.54 1.35 0.79 0.83 0.75
CO; 0.29 0.31 0.29 0.23 0.14 0.14 0.17 0.19 0.17 0.17 0.17 0.22 0.07 0.23 0.11
Sum 99.80 99.80 9980 99.70 99.80 99.80 99.60 99.70 9990 99.80 9990 99.60 99.70 99.70  99.70
B 1126 367 633 739 233 586 1662 1844 190 787 327 961 1288 803 756
cr 18 16 17 18 14 16 14 14 19 18 11 40 16 16 17
ca 16 13 16 15 17 14 19 11 16 16 17 17 15 20 18
Nb 11 8 13 7 3 11 7 3 7 15 9 12 16 13 15
N <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Rb 81 91 89 46 101 12 77 40 <10 78 80 75 67 26 31
S 258 129 328 559 188 436 642 373 336 318 161 215 248 734 681

11 <9 18 22 9 16 13 12 15 14 <9 89 <9 36 46
v <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 74 36 23 15 12
zn 22 17 37 44 <10 10 11 <10 <10 24 <10 79 39 64 61
o 99 74 155 190 66 127 141 41 78 71 59 380 176 226 223
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Sample
No. 49 496G 47D  44C 57  43C  29A 31D 43B1 43B2 24A  24B  13F ASOE
Si_oz 5460 6390 5650 6310 5810 60.10 4050 6270 6360 60.00 6210 6370 6580 61.30
Tio: 157 146 118 071 099 096 166 086 078 088 077 070 081 077
AlZ03 2050 1750 2300 1640 1890 1960 2490 1740 17.00 1830 1660 1580 1690 16.55
Fe:0 1065 1188 875 646 745 695 1493 574 665 822 682 609 641 635
Mno 041 015 005 010 007 012 041 012 015 028 008 011 013  0.08
Moo 190 059 108 220 283 204 392 163 200 226 215 206 184 235
20 192 048 104 129 047 050 787 086 071 129 375 380 061 065
Na:O 109 040 058 150 119 094 157 159 148 156 398 385 155 154
K0 302 076 386 322 599 385 133 332 249 351 206 215 247 505
POs 0.4 006 012 018 015 011 007 013 015 018 026 022 013 0.2
H0 390 248 019 292 285 274 187 317 285 223 095 110 019  0.60
c0: 026 010 323 156 056 172 013 205 175 099 014 017 015 020
sum 9970 99.80 99.60 99.60 9950 99.60 99.20 99.60 99.60 9970 9970 99.70 99.80 98.10
B 389 93 784 291 948 462 203 423 370 277 439 443 326 696
cr 133 122 121 88 123 127 248 99 97 106 17 18 300 260
ca 2 22 27 2 20 2 17 20 20 21 19 16 213 242
NP 27 34 27 16 14 21 13 17 4 16 20 11 173 144
N 50 32 39 4 55 64 139 45 45 63 10 10 46 39
Rb 105 46 162 125 179 139 37 105 9l 129 41 35 117 1825
S 166 52 190 147 59 86 502 113 106 162 217 220 1085 707
198 203 154 135 155 188 320 128 128 159 70 68 124 129
26 42 46 24 32 30 9 25 25 31 34 28 268 299
n 123 126 107 106 98 177 97 190 64 121 21 35 9l 281
r 231 369 215 181 204 236 537 225 202 200 223 210 232 185
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Sample No. 24 28 21F 23A 23K 47E 47G 50A 67D AS6D 11 12
Sio, 69.0 73.5 73.8 72.9 73.6 71.4 72.9 76.2 73.8 74.1 76.80 71.20
Al,O; 17.9 15.65 13.50 14.0 14.55 13.85 14.10 11.95 14.60 14.10 13.15 15.27
Fe;03 0.56 0.96 3.06 0.80 0.66 1.24 0.78 0.74 0.65 112 0.70 1.48
CaO 1.90 1.18 1.58 1.04 0.89 1.95 0.51 0.61 0.68 112 0.70 1.8
MgO 0.07 0.30 0.05 0.13 0.07 0.39 0.09 0.06 0.15 0.23 0.1 0.44
Na,O 7.58 4.03 4.64 4.75 5.16 4.03 2.57 3.53 3.50 3.72 3.88 411
K0 1.61 221 2.23 3.96 3.25 2.50 4.96 4.05 431 2.08 1.52 3.33
TiO, 0.01 0.08 0.06 0.04 0.03 0.16 0.02 0.03 0.05 0.09 0.02 0.21
MnO 0.15 0.08 0.10 0.03 0.13 0.02 0.13 0.01 0.02 0.02 0.01 0.03
P,0s 0.02 0.01 0.02 0.03 0.01 0.03 0.01 0.01 0.01< 0.06 0.01 0.06
LOI 0.98 1.59 0.85 1.02 0.83 2.28 2.03 0.83 1.46 211 0.87 0.5
Total 99.8 99.7 100.0 99.0 99.3 98.1 98.1 98.1 99.4 99.0 98.16 98.61
Ba 118 277 619 1300 576 1250 102.0 350 1020 566 66.1 1110
Ce 6.5 5.7 29.8 118 134 34.8 149 10.4 8.5 10.5 2 20.5
Co 0.9 0.6 0.8 15 0.6 2.0 0.7 1.9 11 1.7 0.8 2.8
Cr 130 240 230 310 200 170 190 200 180 310 10 10
Cs 0.99 0.94 0.56 0.62 1.97 0.57 5.56 0.74 0.67 1.00 0.51 3.53
Cu 6 9 9 50 7 15 9 22 14 19 11 15
Dy 3.48 1.59 3.22 1.58 2.65 0.97 3.70 2.69 0.94 211 0.12 1.01
Er 2.27 1.68 2.93 1.23 1.04 0.52 2.18 1.67 0.56 1.36 0.1 0.71
Eu 0.32 0.26 0.42 0.41 0.36 0.84 0.19 0.16 0.47 0.42 0.08 0.51
Ga 21.9 18.5 17.7 16.8 22.5 15.9 21.0 14.4 19.3 15.0 21.5 24
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Sample No. 24 28 21F 23A 23K 47E 47G 50A 67D AS6D 11 12
Gd 1.91 0.83 1.74 1.05 3.42 1.64 244 2.19 1.00 1.56 0.12 1.08
Hf 3.5 3.4 3.8 13 3.8 2.2 25 3.5 1.6 1.2 1.3 2.7
Ho 0.69 0.44 0.79 0.34 041 0.18 0.75 0.53 0.18 0.42 0.03 0.22
La 3.3 42 12.8 6.8 6.8 20.8 8.6 5.0 5.2 5.2 11 8.2
Lu 0.46 0.43 0.63 0.18 0.12 0.07 0.31 0.29 0.08 0.25 0.02 0.11
Mo 3.00 5.00 8.00 7.00 5.00 3.00 4.00 4.00 4.00 8.00 2 3
Nb 5.9 19.3 4.2 5.8 51.1 4.1 37.6 4.3 8.3 7.8 8.6 15.8
Nd 3.1 2.2 8.6 4.5 7.3 12.1 6.2 6.2 3.9 4.9 0.7 6.2
Ni <5 <5 9.00 9.00 5.00 5.00 6.00 5.00 8.00 11.0 5 5
Pb 21 16 18 37 43 15 25 20 41 31 28 35
Pr 0.77 0.61 2.66 1.32 1.66 3.62 1.74 1.39 1.03 1.28 0.19 1.72
Rb 45.7 75.7 53.9 70.9 70.3 63.7 222 84.2 87.4 65.4 48.3 139.5
Sm 1.22 0.58 151 0.95 2.82 1.84 1.90 2.00 0.95 1.23 0.13 1.23
Sn 1.00 2.00 1.00 1.00 2.00 1.00 4.00 1.00 1.00 2.00 1 1
Sr 87.1 104.0 214 93.7 71.7 549 415 112.5 295 182.0 76.6 516
Ta 1.0 11 0.2 0.6 9.3 0.3 4.6 0.8 0.5 0.8 0.8 1.4
Th 0.46 018 0.37 0.22 0.52 0.19 0.51 0.41 0.14 0.30 0.02 0.16
Th 4.29 3.23 5.81 3.46 10.95 6.07 7.79 22.5 294 2.33 4.4 4.37
Tm 0.38 0.31 0.54 0.19 0.14 0.06 0.34 0.28 0.08 0.22 0.02 0.11
U 1.97 1.47 1.18 0.85 2.06 1.16 1.44 2.09 0.89 0.86 1.24 2.13
\Y% 5 11 9 16 5 9 7 10 11 17 7 21
W 4 12 12 16 11 8 9 10 9 13 1 11
Y 23.2 11.9 24.7 11.4 16.8 5.0 23.7 13.2 52 12.9 1 6.9
Yb 3.07 2.56 3.69 1.08 0.95 0.45 2.35 2.01 0.54 1.67 0.14 0.73
Zn 11 22 47 110 17 21 36 11 17 22 14 46
Zr 41 80 110 30 41 80 33 66 38 39 17 82
Eu/Eu* 0.64 1.15 0.79 1.25 0.35 1.45 0.27 0.23 1.47 0.93 1.16 1.10
ASI 1.01 1.40 1.04 1.00 1.06 1.07 1.33 1.05 1.25 1.35 111 1.41
Lan/Yb, 1.48 3.97 4.65 3.92 1.32 6.20 2.48 1..37 3.00 231 3.10 3.05
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