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p?: " s lasl Si02 Al203 Fe203 FeO MgO Ca0 ON 2 K20 TiO2 P205 MnO sum
G1 Gb 51.536 18.108 2.142 8.569 4.830 10.166 2.749 0.556 1.041 0.131 0.162 99.989
G2 Gb 49.081 20.511 1971 7.886 4.332 11.079 3.383 0.283 1.232 0.050 0.162 99.970
G3 MG 49.593 17.085 2.954 6.893 7.137 10.037 3.702 1.483 0.725 0.100 0.201 99.910
G4 MG 50.284 19.045 2.572 6.003 6.755 8.902 4.566 0.600 0.842 0.284 0.168 100.020
G5 G-D 55.732 17.217 2.692 6.283 4121 7.752 3.448 1.306 1.091 0.265 0.122 100.030
G6 G-D 54.123 15.443 3.582 8.358 3.302 8.124 3.363 1.178 1.923 0.503 0.121 100.020
G7 G-D 56.843 16.971 2.330 5.538 5.174 8.348 3.551 0.306 0.653 0.112 0.153 99.979
G8 GD | _ 53.410 17.967 2.738 6.388 5.553 8.779 3.399 0.429 0.888 0.214 0.153 99.918
G9 G-D ?;i 53.424 18.119 2.687 6.270 5.937 8.916 3.020 0.583 0.676 0.072 0.246 99.949
G10 GD | g 53.574 17.922 2.493 5.817 5.876 9.269 3.080 0.818 0.808 0.182 0.141 99.980
G11 D % 61.938 15.823 2.534 4.706 2.502 6.101 4.769 0.397 0.956 0.244 0.041 100.010
G12 D -g 61.072 15.760 2.738 5.086 3.000 6.000 3.415 1.652 0.963 0.233 0.111 100.030
G13 D = 58.386 16.640 3.006 5.583 3.568 7.207 3.537 0.793 0.966 0.213 0.132 100.030
G14 D 59.911 16.247 2.580 4.792 3.584 7.260 3.981 0.416 0.904 0.234 0.102 100.010
G15 QM 67.298 15.700 1.964 1.964 1.435 2.686 3.358 4.823 0.509 0.132 0.102 99.970
G16 Gd 66.714 14.931 1.944 2.915 1.778 4.445 3.899 2.495 0.636 0.152 0.051 99.960
G17 Gd 68.268 14.893 1.937 2.906 1.231 3.350 4.066 2.573 0.565 0.131 0.081 100.000
G18 G 71.558 13.595 1.647 1.647 0.909 2.373 3.666 3.949 0.495 0.121 0.040 100.001
G19 G 75.468 12.691 1.135 1.135 0.284 1.205 3.849 3.981 0.243 0.051 0.041 100.081
G20 PG 73.918 13.821 1.105 1.105 0.537 1.682 7.144 0.182 0.375 0.081 0.041 99.990
G21 PG 73.052 14.174 1.573 1.573 0.720 2.293 5.824 0.274 0.386 0.091 0.071 100.031
G22 PG 74.062 13.734 1.409 1.409 0.598 3.243 4.744 0.284 0.365 0.081 0.041 99.970
G23 G 70.426 14.555 1.779 1.779 0.857 3.014 4.002 2.994 0.444 0.101 0.071 100.020
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Cdle
Sample solas! Sc Ba Co Cs Ga | Hf | Nb Rb Sr Ta Th V] \% Zr Y Mo Cu Pb Zn Ni As
Gl Gh 37 135 311 1.0 173 |16 | 21 16.6 325.4 0.1 0.9 0.3 336 50.3 17.5 0.3 95.9 1.7 17 34 3.3
G2 Gb 35 127 29.0 1.1 178 | 0.6 1.6 4.5 373.3 0.2 <0.2 | <0.1 | 290 19.3 104 0.2 27.6 1.3 8 6.8 0.8
G3 MG 41 190 34.2 14 122 | 0.8 11 43.6 1585 | <0.1 0.9 0.6 280 29.0 15.9 0.1 724 3.8 72 52.8 1.4
G4 MG 32 148 26.7 0.4 155 | 15 3.2 18.0 546.2 0.2 4.8 14 262 53.1 20.7 0.2 46.9 24 65 54.0 1.9
G5 G-D 25 472 24.2 1.6 159 | 3.7 8.1 27.6 373.2 0.5 3.5 1.0 228 | 1485 | 29.3 0.5 3.9 14 12 14.3 5.7
G6 G-D 35 409 26.3 0.4 18.1 | 5.3 | 10.6 245 315.3 0.7 4.7 1.3 369 | 200.4 | 46.6 0.8 25.1 14 10 5.8 2.0
G7 G-D 25 177 22.0 0.2 152 | 2.2 4.0 4.1 303.4 0.3 3.0 0.7 179 79.7 24.1 0.3 5.6 2.6 40 23.1 | <0.5
G8 G-D 25 178 271.7 <0.1 179 | 23 | 46 8.3 395.0 0.3 1.6 0.4 214 87.0 204 0.2 82.5 15 29 29.1 2.6
G9 G-D g 32 113 29.2 1.3 160 | 14 1.7 20.2 3125 | <0.1 0.9 0.3 142 54.0 144 4.7 8.4 3.3 44 10.7 1.0
G10 G-D \% 26 257 28.3 2.0 170 | 39 | 53 27.3 336.5 0.3 1.6 0.6 226 | 145.2 | 233 0.3 28.5 2.0 21 204 1.0
3
G11 D £ 21 170 8.1 0.8 160 | 50 | 91 7.3 359.5 0.6 5.6 14 147 | 1855 | 36.9 0.6 2.0 0.8 9 5.6 5.3
G12 D g 22 455 16.9 1.3 156 | 5.2 8.8 42.8 245.9 0.5 5.0 15 162 | 190.6 | 38.0 0.7 25.8 1.0 17 6.6 1.5
G13 D E 26 251 21.4 0.6 170 | 3.8 6.3 21.2 304.8 0.4 4.8 15 222 | 1418 | 31.2 0.5 10.7 0.8 19 10.9 2.2
G14 D 24 213 17.9 2.2 16.2 | 5.1 7.0 8.4 296.3 0.4 5.0 1.3 218 | 165.7 | 35.7 0.6 8.7 1.1 14 8.9 4.6
G15 QM 11 818 6.6 3.7 163 | 6.0 | 12.8 | 160.6 | 225.9 0.8 11.2 2.9 52 202.3 | 27.7 0.5 3.0 11.0 56 2.0 3.6
G16 Gd 16 679 10.0 1.2 143 | 7.1 | 10.3 52.3 230.4 0.7 10.3 2.7 91 2473 | 445 0.8 154 14 8 3.9 1.7
G17 Gd 14 519 8.0 34 147 | 6.8 | 10.3 85.1 188.5 0.8 11.0 2.7 62 246.4 | 405 0.6 41.2 4.5 27 1.8 0.9
G18 G 9 677 5.4 1.3 132 | 6.8 | 125 | 112.8 | 153.7 1.0 18.2 4.7 57 2169 | 34.0 0.8 154 3.5 9 2.3 3.2
G19 G 6 720 1.9 1.2 140 | 7.3 | 125 | 1151 99.2 0.9 14.8 3.5 11 217.7 50.2 0.7 13.2 3.4 17 0.9 1.7
G20 PG 9 61 2.8 0.3 140 | 80 | 119 6.0 180.7 0.7 12.1 3.0 30 256.5 | 50.8 0.2 3.3 1.7 20 15 3.1
G21 PG 9 141 4.9 0.9 136 | 6.6 | 103 8.8 310.3 0.9 11.9 3.0 36 214.0 | 40.2 0.4 1.9 14 30 1.7 2.1
G22 PG 8 215 4.7 0.3 133 | 7.7 9.4 54 345.2 0.6 10.3 2.8 31 2252 | 355 0.9 74 0.9 15 2.1 0.6
G23 G 10 723 5.4 0.5 148 | 6.4 9.6 78.6 203.7 0.7 9.6 2.0 44 2325 | 374 0.8 2.5 2.5 17 1.7 2.4
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Sample | << La | Ce | Pr [ Nd | Sm | Eu | Gd | Tb | Dy | Ho | Er | Tm | Yb | Lu
Gl Gb 52 | 117|158 | 78 |2.03)|0.80| 254|046 | 293 | 063|176 | 0.28 | 1.73 | 0.27
G2 Gb 31 | 68 |096)| 48 |130]097 164|030 | 177039111018 | 1.06 | 0.17
G3 MG 43 1105|149 | 73 |199)|068|245| 041|261 | 055|160 | 0.27 | 1.63 | 0.24
G4 MG 15.8 [ 36.9 | 465|203 | 421|111 |3.60| 059 |332|0.68|1.99 |0.33|223|0.32
G5 G-D 144 | 32.7 | 404 | 175|419 | 1.12 | 463 | 082 | 484 | 1.06 | 3.04 | 0.46 | 2.91 | 0.44
G6 G-D 216 | 522|673 295|719 |171 (811|139 |791 | 166 | 488 | 0.71 | 432 | 0.67
G7 G-D 83 | 203|278|13.0|323|0.73|3.56| 0.68 | 420 | 0.85 | 2.60 | 0.40 | 2.59 | 0.38
G8 G-D 2 9.1 |214|282|11.8|3.03)|093|328]| 058|343 |0.71|2.08 | 0.31 | 2.08 | 0.30
G9 G-D g;_ 56 | 129|173 | 81 |187|0.81|2.05| 039|242 | 053|156 | 0.25| 158 | 0.26
G10 G-D 21109 | 256|332 ]150 |3.42|0.98 | 3.67 | 0.65 | 3.96 | 0.82 | 2.32 | 0.38 | 2.38 | 0.36
G11 D % 12.0 [ 30.1 | 417 | 18.2 | 488 | 1.09 | 579 | 1.03 | 592 | 1.29 | 3.72 | 0.57 | 3.63 | 0.57
G12 D 2| 19.8 {459 |559 | 244 1558|118 |6.00| 105|631 |1.35|4.02] 059|377 | 0.58
G13 D % 18.8 | 39.9 | 476 | 20.7 | 456 | 1.19 | 471 | 0.87 | 5.27 | 1.07 | 3.28 | 0.53 | 3.23 | 0.49
G14 D % 179 [ 39.6 | 501 | 215|512 |1.14|524| 096 | 570 | 1.17 | 3.48 | 0.56 | 3.44 | 0.53
G15 QM - 259 | 545|614 | 239|482 |104 |437|081 |465|096 | 283|045 | 2.85 | 0.46
G16 Gd 149 | 39.6 | 5.27 | 23.8 | 5.82 | 0.98 | 6.63 | 1.21 | 6.99 | 1.52 | 4.58 | 0.72 | 4.40 | 0.67
G17 Gd 239 | 55.6 | 6.39 | 269 | 5.72 | 1.04 | 6.02 | 1.07 | 6.50 | 1.42 | 4.00 | 0.67 | 4.11 | 0.65
G18 G 29.8 | 56.6 | 6.29 | 24.4 | 487 | 0.73 | 486 | 0.87 | 5.29 | 1.06 | 3.24 | 0.58 | 3.67 | 0.56
G19 G 305 | 648|774 310|680 |0.77 673|131 787|161 499|086 | 545 | 0.78
G20 PG 225 1503|631 |269|6.34]09 |663| 127|751 | 159|490 | 0.82 | 5.17 | 0.80
G21 PG 26.3 | 58.2 | 6.76 | 27.3 | 5.72 | 0.90 | 544 | 1.04 | 6.11 | 1.31 | 4.00 | 0.67 | 4.32 | 0.66
G22 PG 235|478 | 550 | 215|458 | 098 | 474 | 0.88 | 557 | 1.19 | 3.56 | 0.59 | 3.64 | 0.57
G23 G 255 | 55.2|6.48 | 25.0 | 5.20 | 0.96 | 5.33 | 0.99 | 592 | 1.31 | 3.74 | 0.63 | 3.84 | 0.58
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Sample | s)lasl el Si02 | Al203 | Fe203 | FeO | MgO | CaO | Na20 | K20 | TiO2 | P205 | MnO | SUM
L1 G-D 56.320 | 16.590 | 2.590 | 6.570 | 6.120 | 7.420 | 2.530 | 0.440 | 0.860 | 0.390 | 0.210 | 100.040
L2 G-D 57.130 | 16.100 | 2.910 | 5.020 | 4.760 | 8.500 | 3.000 | 0.860 | 1.210 | 0.420 | 0.150 | 100.060
L3 D 60.080 | 14.890 | 3.030 | 5.130 | 3.010 | 5.530 | 3.660 | 2.790 | 1.300 | 0.440 | 0.140 | 100.000
L4 D ~ | 60.320 | 15.240 | 2.710 | 6.280 | 4.710 | 6.710 | 2.520 | 0.400 | 1.010 | 0.320 | 0.160 | 100.380
L5 D S [ 60.550 | 14.930 | 3.080 | 5.950 | 3.420 | 6.080 | 2.930 | 1.230 | 1.340 | 0.360 | 0.120 | 99.990
L6 D S 61.600 | 15.210 | 2.700 | 5.310 | 3.720 | 6.020 | 2.740 | 1.310 | 1.000 | 0.340 | 0.120 | 100.070
L7 D é 61.610 | 15.310 | 2.860 | 5.170 | 3.240 | 5.100 | 2.910 | 2.200 | 1.140 | 0.310 | 0.100 | 99.950
L8 Gd X | 63.610 | 15.050 | 2.660 | 5.780 | 3.140 | 5.270 | 2.750 | 0.410 | 0.960 | 0.270 | 0.150 | 100.050
L9 Gd S, | 63.930 | 14.950 | 2.720 | 3.330 | 3.260 | 5.350 | 2.840 | 1.980 | 0.900 | 0.290 | 0.140 | 99.690
L10 Gd § 65.590 | 15.010 | 2.410 | 3.290 | 2.200 | 4.090 | 3.040 | 3.270 | 0.730 | 0.250 | 0.140 | 100.020
L11 Gd 66.410 | 14.690 | 2.610 | 4.020 | 2.690 | 4.960 | 2.600 | 0.710 | 0.920 | 0.290 | 0.100 | 100.000
L12 Gd 68.500 | 14.450 | 2.280 | 2.090 | 1.520 | 3.400 | 3.190 | 3.650 | 0.640 | 0.180 | 0.090 | 99.990
L13 Gd 68.640 | 14.890 | 2.270 | 1.840 | 1.570 | 3.200 | 3.190 | 3.440 | 0.630 | 0.190 | 0.110 | 99.970
L14 G 73.680 | 14.060 | 2.050 | 0.600 | 0.920 | 2.120 | 3.690 | 2.240 | 0.480 | 0.510 | 0.080 | 100.430
L15 G 73.830 | 13.280 | 1.920 | 0.910 | 0.720 | 1.650 | 3.260 | 3.850 | 0.330 | 0.080 | 0.090 | 99.920
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addllas 3,50 cdigas gl (CIPW) Sis 0,55 3,b 5l ool druslons (clowls oo ys —5-F Joar

sample @ laisl cadle Q C |Or| Ab | An | Ne | Di | Hy | Ol Il | Hm | Tn | Ap | Sum
Gl Gb 7.9 0.0 33| 233 | 354 | 0.0 8.7 8.0 00 | 03]107| 21| 0.3 | 100
G2 Gb 14 0.0 17 | 286 | 399 | 0.0 8.6 6.8 00 | 03] 99 | 26| 0.1 | 100
G3 MG 0.0 0.0 88 | 290 | 256 | 1.3 | 170 | 0.0 70 {04 ] 98 | 0.0 | 0.2 | 100
G4 MG 0.0 0.0 35 | 386 | 29.7 | 0.0 8.0 0.0 92 (04| 86 | 0.7 | 0.7 | 100
G5 G-D 10.6 0.0 77 | 292 | 276 | 0.0 4.5 8.2 00 | 03] 90 | 23 | 0.6 | 100
G6 G-D 12.0 0.0 70 | 285 | 236 | 0.0 5.6 5.6 00 |03 |119 |44 | 1.2 | 100
G7 G-D 12.2 0.0 18 | 30.1 | 295 | 0.0 7.4 9.4 00 03| 79 |12 | 0.3 | 100
G8 G-D 7.6 0.0 25 | 288 | 325 | 0.0 56 | 112 | 00 | 03| 91 | 1.8 | 0.5 | 100
G9 G-D 7.9 0.0 34 | 256 | 342 | 0.0 6.4 11.8 00 | 05| 90 | 10| 0.2 | 100
G10 G-D 7.0 0.0 48 | 26.1 | 32.7 | 0.0 7.7 11.1 00 | 03| 83 |16 | 04 | 100
Gl11 D 18.3 0.0 23 | 404 | 206 | 0.0 3.8 45 00 | 01| 72 |22 | 0.6 | 100
G12 D 194 0.0 98 | 289 | 228 | 0.0 2.0 6.6 00 | 02| 78 |21 | 0.6 | 100
G13 D 16.2 0.0 47 | 299 | 27.2 | 0.0 3.4 7.3 00 | 03| 86 | 20 | 05 | 100
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Abstract

Zafarghand granitoidic pluton is located in the NE of Isfahan (SE Ardestan) and
includes an area with 70 km? by following geographical coordinate 52018' to 52029

eastern longitudes and 32559' to 33M2' northern latitudes. This area belongs to Urumieh-

Dokhtar structural zone. This pluton is manifested in the form of dikes and stocks, and
in general they have NW- SE trend. The studied pluton has been emplaced in the
Eocene volcanosedimentary and volcanic rocks.

Petrographical studies and field observations indicate that Zafarghand granitoidic
pluton include compositional range of olivine gabbro, gabbro, diorite, quartzdiorite,
granodiorite, granite and alkali- feldspar- granite. With respect to all of the geological
evidence, the studied pluton has two compositional rock groups: 1- mafic- intermediate
(olivine gabbro, gabbro, diorite and quartzdiorite) and 2- felsic (granodiorite, granite
and alkali- feldspar- granite).

Mafic- intermediate rocks are precursor compare with felsic rocks. But based on,
magma mingling and mixing, age difference between these two rock groups are not so
much, and they are cogenetic and synchronous.

Petrographical studies indicate that these rocks mainly composed of olivine, augite,
hornblende, biotite, plagioclase, orthoclase and quartz (major minerals) and a little
apatite, magnetite, zircon and sphene (accessory minerals). These rocks show granular,
ophitic, myrmekitic, graphic and porphyroidic textures.

Trend of major and trace elements on the geochemical variation diagrams indicate a
bimodality between the rock compositions of this pluton. Petrographic and field
observations confirm these suggestions.

Geochemical characteristics show that rocks of this pluton are medium to high
potassium calc- alkaline and metaluminous. In geochemical diagrams (Harker diagrams,
compatible- compatible, uncompatible - uncompatible, compatible- uncompatible), the
studied rocks indicate a linear or approximately linear trend which confirm the
fractional crystallization process. The presence of mafic microgranular enclaves
emphasize on the magma mingling and mixing process during the evolution of magma
forming of the studied rocks. The enrichment in LILE and depletion in HFSE reveal the
I-type and metaluminous nature of the magmatism's of volcanic arcs (VAG).

Discrimination diagrams of tectonic setting also indicate that the intrusion of this
granitoidic pluton occurred in a volcanic arc in an active continental margin, so that
with attention to geological history of this area, it can be attribute to subduction of Neo-
Tethyan oceanic lithosphere below central Iran microcontinent. By consideration of the
geochemical characteristic, magma forming of these rocks probably generated from
partial melting of a garnet amphibolitic source rock (metamorphed oceanic crust) in 80
to 100 km below the surface of the earth.

Key words: Granitoid, Zafarghand, Ardestan
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