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No Sio, TiO, Al, O, Fe,O, | MnO | MgO | CaO | Na,O K,O P,O, Nb Rb Sr Mo
ql 72.1 0.32 12.4 1.09 0.02 0.81 3.2 3.0 4.4 0.12 6.0 104 718 8
g2 58.8 0.94 16.2 3.05 0.12 2.75 7.1 4.1 3.1 0.54 9.0 58 1162 9
g3 53.4 0.65 17.6 3.23 0.17 4.17 9.4 3.3 0.7 0.23 6.0 19 634 9
q4 61.6 0.55 15.6 2.66 0.11 2.55 6.2 3.4 2.3 0.12 8.0 63 401 7
g5 62.4 0.58 15.0 2.77 0.13 2.79 6.3 2.9 2.2 0.12 6.0 57 388 13
q6 64.5 0.48 15.0 2.89 0.11 2.12 55 3.0 2.9 0.13 10.0 61 374 8
q7 69.4 0.39 14.6 1.53 0.04 1.26 2.9 3.8 3.2 0.14 9.0 75 643 11
q8 62.9 0.57 15.3 2.59 0.11 2.48 6.1 3.1 2.3 0.14 7.0 63 394 10
q9 65.1 0.47 15.2 0.7 0.13 1.74 55 3.3 2.7 0.16 4.5 62 519.5 6
ql10 61.5 0.82 15.7 11 0.15 2.60 6.9 3.1 2.5 0.15 4.8 38.6 462 1
gql1 62.9 0.65 14.8 11 0.14 0.99 7.2 3.1 2.2 0.18 4.4 37.1 445 1
ql2 64.0 0.85 15.4 0.91 0.12 2.39 53 3.2 2.6 0.15 3.4 58.5 488 1
q13 64.2 0.48 15.7 0.74 0.11 2.14 5.7 3.3 2.7 0.18 3.1 | 65.87 | 460 1
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No SiO2 TiO2 Al ,0, Fe,O, | MnO | MgO CaO Na, O K,O P,O Nb Rb Sr Mo
ql4d 63.1 0.47 16.0 0.8 0.11 1.97 5.0 3.8 2.3 0.15 4.7 65 486 0.9
ql5 65.7 0.39 15.8 0.5 0.10 1.14 4.8 4.1 2.1 0.17 4.3 63.7 751 1
q16 66.3 0.38 15.1 0.54 0.10 1.18 4.6 3.6 2.4 0.15 4.6 70.9 589 0.5
ql7 62.7 0.69 15.0 1.3 0.12 2.55 5.7 3.2 2.4 0.14 4.4 47.3 433 1
q18 61.4 0.18 0.7 5.2 7.10 0.15 2.9 6.6 3.4 1.83 5.6 45 452 1
ql9 63.2 0.60 15.6 1.01 0.13 2.47 5.7 3.3 2.3 0.15 5.2 49 445 1
g20 65.1 0.47 15.2 0.7 0.13 1.74 55 3.3 2.7 0.16 45 62 519.5 6
S1 68.4 0.44 13.7 1.52 0.07 1.81 3.7 3.4 3.8 0.21 20.0 122 717 5
S2 65.2 0.58 14.0 2.15 0.08 2.19 45 4.0 3.0 0.29 23.0 82 930 4
S3 60.4 0.83 16.6 2.67 0.07 2.07 5.1 3.7 35 0.36 375 99.5 804 4
S4 61.7 0.72 16.5 2.53 0.09 1.92 4.7 3.6 3.9 0.29 19.0 72 383 5
S5 62.7 0.60 16.0 2.69 0.06 1.55 3.7 3.4 55 0.25 19.0 55 260 3
S6 64.0 0.60 16.3 2.3 0.08 1.20 4.3 3.3 4.5 0.23 38,5 135 525 7
S7 68.0 0.47 15.4 0.53 0.03 1.35 4.7 3.7 3.9 0.19 225 92 526 8
S8 65.6 0.45 15.6 1.85 0.05 1.70 3.2 4.2 4.2 0.21 225 123 688 2
S9 58.6 0.78 179 2.44 0.07 2.10 7.1 4.9 1.6 0.59 5.0 67 1460 12.5
S10 60.9 0.66 17.8 2.57 0.08 1.40 5.0 4.7 3.1 0.29 35 86 1020 59
S11 63.9 0.61 15.7 2.83 0.08 0.44 2.4 7.6 0.9 0.21 2.0 44 1012 17
S12 63.5 0.52 16.7 1.87 0.07 1.10 3.9 4.4 35 0.23 20.0 85 722 4.5
S13 63.4 0.52 155 1.97 0.07 1.50 3.6 3.9 4.3 0.21 8.0 124 671 69
S14 63.0 0.54 16.3 2.08 0.04 0.54 3.4 4.5 4.5 0.26 13.0 130 900 5
Snl 66.0 0.41 15.3 2.82 0.02 1.61 2.6 4.2 5.1 0.22 18.1 103 928 1.9
Sn2 67.3 0.40 145 2.46 <0.01 1.61 0.3 0.7 9.5 0.23 5.7 120 307 12.9
Sn3 59.7 0.60 14.0 3.42 0.07 242 6.0 2.7 6.4 0.40 20.5 85 763 2.4
Sn4 67.1 0.50 14.8 3.64 <0.01 2.69 0.5 0.4 6.4 0.35 6.8 120 152 252
Sn5 63.3 0.50 13.4 2.88 <0.01 211 3.1 0.7 7.8 0.33 8.9 104 247 23.8
Sné 62.5 0.55 15.0 6.13 <0.01 2.90 0.5 0.2 6.4 0.30 7.3 42.1 87.5 2.9
Sn7 66.0 0.41 15.3 2.82 0.02 1.61 2.6 4.2 5.1 0.22 15.2 97.9 861 15
Sn8 63.3 0.50 13.4 2.88 <0.01 2.11 3.1 0.7 7.8 0.33 8.2 105 241 20.9
HT1 45.8 1.54 15.0 3.04 0.17 7.73 9.6 3.4 0.2 0.10 1.6 5.8 254 15
HT2 75.2 0.36 14.2 1.57 0.01 3.35 0.1 2.7 2.6 0.04 38.0 63.5 26.5 3
HT3 51.8 1.52 13.9 3.02 0.22 4.83 7.8 4.7 0.7 0.26 10.8 14.6 230 15
HT4 61.6 0.56 16.9 2.06 0.04 2.11 4.8 45 2.7 0.27 18.4 79.4 842 9
HT5 57.0 0.72 14.6 2.22 0.14 2.68 55 2.7 4.8 0.45 15.2 | 1485 644 3
HT6 62.3 0.70 16.6 2.2 0.03 2.64 3.7 4.3 1.9 0.31 16.0 88.7 531 6
HT7 60.8 0.68 15.3 2.18 0.06 2.31 4.6 2.8 2.2 0.54 18.4 96.5 748 6
HT8 53.9 0.75 16.6 2.25 0.15 4.02 6.7 3.6 2.5 0.21 53 42.9 432 2
HT9 50.2 0.94 18.8 2.44 0.22 3.55 9.4 35 1.1 0.28 4.0 28.3 555 15
HT10 68.6 0.53 14.3 2.03 0.02 1.04 2.4 3.9 1.8 0.10 19.8 68.8 128 5
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Abstract

The study area is located in north of East-Azarabaidjan (northwest of Iran). The most important intrusive bodies in the area include the
Gharehdagh and Shivardagh batholiths and porphyry stocks of Sungun and Haftcheshmeh. The petrological and petrographical studies show
that the composition of intrusives varies from gabbro through diorite, monzonite, and granodiorite to granite. All bodies are I-type and mostly
metaluminous and calc-alkaline with medium to high potassium belonging to volcanic arcs. The most important alterations in ore-bearing areas
include silicic, potassic, propylitic, phyllic, and argillic. Mo mineralization occurred mostly in quartz veins and veinlets within the potassic
zone in porphyry systems and veins and also in endoskarn associated with garnet skarns. The amount of Mo increases in differentiated and
biotite-bearing acidic bodies that have high values of Si, K, Rb, and REEs. The intrusive bodies enriched with K, Rb, and Ba and depleted in
Zr, Ta, Y, Yb, and Nb elements indicate metasomatism of the upper mantle by subducting oceanic crust and subsequent generation of magma
and its passes through relatively thick crust. The bodies bearing Mo mineralization are located mainly in the center of batholiths and have quartz

monzonitic and granodioritic compositions.
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