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MSJMNA | Mas15.458.3 | Mas09-238 Mas02-29 Msj33-306 Mo1 M02 M08
Petrology Vol Porphyry Porphyry Porphyry Porphyry Vol Vol Vol
Sample This study This study This study This study This study Yad Yad Yad
Sio, 53.9 57.9 57 65.5 58.4 64.1 60.7 70.9
ALO, 17 15.7 15 16.5 17.8 13.9 16.2 14.55
Fe,0, 5.8 5.4 4.7 3.6 4.7 3.07 2.1 0.93
CaO 5.6 5.5 5.8 1.8 4.8 1.14 2.9 2.77
Na,O 3.9 4.7 33 4 49 4.41 4.7 4.9
K,0 44 2.6 33 3.4 2.6 2.5 3.48 1.98
SrO 0.23 0.09 0.08 0.03 0.05
Cr,0, 0.02 nd nd nd nd
MgO 5.5 24 34 2.6 1.3 1.36 0.65 0.65
TiO, 0.77 0.44 0.76 0.54 0.55 0.34 0.46 0.2
MnO 0.07 0.06 0.05 0.08 0.15 0.09 0.32 0.07
PO, 0.55 0.21 0.37 0.15 0.25 0.18 0.21 0.08
Cl 0.02 0.05 0.03 nd 0.01
SO, 0.34 4 5.1 1.3 1.1
LOI 1.9 2.8 4.2 2.2 4.1
Ag 0.13 0.42 0.75 0.05 0.14
Al 83033 80333 76742 84068 93522
As 13.9 2.5 0 0.7 9
Be 2 1.1 2.1 1.8 1.3
Bi 0.1 0.4 0.2 0.1 0
w 1.3 1.3 22 1 0.9 6 42 1
Zn 36.7 56.3 25.8 35.1 76.4 254 1785 135
v 175 99 108 91 136 87 119 22
Se 0.08 1.49 2.04 0.4 0.14
Te 0.3 0.2 0.2 0.1 0.4
Re 0 0.01 0.17 0.03 0
S 1073 11670 13707 3787 3494
Sb 0.4 0.2 0.2 0.2 0.8
Sc 17 12 14 14 12
Na 27521 32606 23411 27135 35047
Ni 20 17 22 10 7 15 21 9
Li 46 9.3 7.9 4.8 16.9
Mg 30202 13610 18937 13990 7255
Mn 542 441 272 584 983
Hg 0.01 0 0.01 0.01 0.01
Cs 3 1.8 2.1 0.5 9.5 1.25 3.18 3.78
Tl 0.9 0.2 0.7 0.4 0.7
Rb 85.4 62.9 104.9 60 83 54.1 110 53.2
Ba 1621.1 837.8 526.8 1140.5 805.3 815 1820 671
Th 24.9 11.25 8.96 11.6 5.84 10.4 12.7 7.22
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MSJMNA | Mas15.458.3 | Mas09-238 Mas02-29 Msj33-306 Mo1 Mo02 M08
Petrology Vol Porphyry Porphyry Porphyry Porphyry Vol Vol Vol
Sample This study This study This study This study This study Yad Yad Yad
U 5.44 2.29 232 4.49 1.51 2.4 3.26 1.92
Nb 17.5 9.6 13.1 6 9.8 7.9 8.2 5.9
K 32784 19406 24796 25184 19924
La 98.31 28.44 36.16 21.67 23.32 223 37.7 17.9
Ce 158.05 43.22 59.71 35.19 37.83 38 58 31.8
Pb 14.7 15.4 49 4.5 8.1 56 49 184
Pr 18.57 5.12 7.73 4.58 4.7 3.82 6.32 3.31
Mo 0.5 7.1 140.3 22 0.8 45 25 3
Sr 1818.8 829.3 737.6 309.2 499.2 609 508 417
P 1859 649 1266 494 852
Nd 66.3 19.24 30.18 18.24 17.89 13.3 222 11.8
Sm 9.98 3.01 5.37 3.82 3.01 2.12 34 1.9
Zr 232 22 20 18 71 110 116 87
Hf 2.6 3.1 2.4
Eu 2.75 0.96 1.59 1.02 1.02 0.7 1.13 0.56
Sn 1.2 1.1 1.3 1.9 0.7
Ti 4671 2574 4406 3088 3261
Gd 7.33 2.76 4.91 3.99 2.93 2.39 3.71 1.82
Tb 0.76 0.36 0.63 0.58 0.38 0.32 0.44 0.21
Dy 3.66 2.04 345 349 2.27 1.77 2.18 0.86
Y 17.45 12.34 19.03 22.09 13.28 13.4 10.7 43
Ho 0.63 0.4 0.64 0.71 0.45 0.4 0.43 0.16
Er 1.63 1.17 1.8 2.07 1.34 1.25 1.27 0.41
Tm 0.28 0.23 0.34 0.41 0.26 0.17 0.16 0.04
Yb 1.53 1.24 1.8 2.44 1.51 1.34 1.09 0.36
Lu 0.25 0.21 0.28 0.42 0.26 0.22 0.17 0.06
Cu 232 1169.6 2603.5 53.5 76.6 4760 260 42
Fe 35969 33999 30594 23633 30723
Ca 37444 36900 40341 11842 33714
Cd 0.1 0.16 0.17 0.04 0.05
Co 13.5 10.7 14.5 7.9 7.7 806 17.9 33
Cr 45 31 41 12 10 130 160 400
Ga 16.2 17.8 17.2
Ta 0.5 0.5 0.5
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M16 M34 Ma04-06 = Ma06-29 | Ma07-02 | Ma10-16 | Ma11-26 | Ma14-05 Ma40
Petrology Vol Vol Porphyry Porphyry Porphyry Porphyry Porphyry Porphyry Vol
Sample Yad Yad Yad Yad Yad Yad Yad Yad Yad
Sio, 66.7 62.2 59.3 60 57.3 59.6 58.4 61.8 63.6
ALO, 16.3 16.45 14.95 15.85 141 15.25 15.75 17.7 15.6
Fe,0, 0.66 1.84 1.97 1.7 1.75 1.23 219 1.95 1.93
CaO 0.45 217 4.97 4.83 6.56 5.41 5.21 1.28 4.78
Na,O 3.36 4.9 4.79 3.66 3.62 4.71 4.59 3.76 3.72
K,0 2.55 3.08 3.39 2.97 3.34 2.52 1.8 2.51 3.29
SrO
Cr,0,
MgO 0.54 1.9 213 3.02 2.1 2.49 2.72 1.52 1.9
Tio, 0.43 0.45 0.38 0.42 0.39 0.47 0.48 0.46 0.5
MnO 0.01 0.19 0.04 0.1 0.04 0.04 0.04 0.13 0.07
PO, 0.018 0.26 0.2 0.17 0.22 0.26 0.27 0.26 0.23
Cl
SO,
LOI
Ag
Al
As
Be
Bi
W 4 2 1 2 1 2 3 5 3.2
Zn 16 122 67 65 48 79 66 426 30
A% 100 112 104 105 96 103 126 119 3.2
Se
Te
Re
S
Sb
Sc
Na
Ni 3.3 9 14 29 12 16 14 23 13
Li
Mg
Mn
Hg
Cs 3 3.24 1.74 3.53 14.6 1.52 4.05 204 1.18
Tl
Rb 68.5 78.5 83.9 87.7 70.5 791 67 79.9 99.7
Ba 1775 1600 1100 1130 1075 853 641 1235 909
Th 211 16.15 12.55 10.95 10.35 10.8 16.3 15.6 3.2
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M16 M34 Ma04-06 | Ma06-29 | Ma07-02 | Ma10-16 | Ma11-26 | Ma14-05 Ma40
Petrology Vol Vol Porphyry Porphyry Porphyry Porphyry Porphyry Porphyry Vol
Sample Yad Yad Yad Yad Yad Yad Yad Yad Yad
U 3.48 4.01 2.46 3.11 2.87 3.08 41 2.49 3.2
Nb 12.3 10.1 8.4 7.6 8.5 11.1 9.9 10.2 10.9
K
La 41.1 40.4 32.7 243 30.7 32.8 40.1 35.6 36.2
Ce 74.1 67.9 53.4 40.7 51.8 53.9 64.9 60.3 63.4
Pb 19 25 22 16 21 52 20 30 3.2
Pr 8.39 7.1 5.45 4.31 5.26 5.56 6.63 6.15 6.68
Mo 9 2 15 7 40 M 13 26 5
Sr 269 956 759 606 1050 887 1045 455 781
P
Nd 27 241 18.5 14.8 18 18.9 227 21.5 247
Sm 2.56 3.89 2.95 2.43 2.71 2.92 3.63 3.37 4.02
Zr 156 130 120 108 102 114 124 146 113
Hf 4.2 3.5 3.1 2.8 2.7 3 3.2 3.9 3.2
Eu 0.58 1.09 0.9 0.7 0.79 0.92 1.08 1.03 1.09
Sn
Ti
Gd 2.36 3.42 2.72 23 2.46 2.85 3.26 3.13 3.81
Tb 0.24 0.44 0.34 0.3 0.32 0.36 0.42 0.42 0.48
Dy 0.94 213 1.65 1.53 1.48 1.73 2.02 1.96 2.37
Y 54 1.5 9.4 8.7 8.4 9.5 10.8 11 12.7
Ho 0.2 0.44 0.33 0.32 0.3 0.36 0.39 0.43 0.47
Er 0.8 1.29 1.03 0.99 0.92 1.12 1.18 1.3 1.38
Tm 0.11 0.16 0.13 0.12 0.12 0.15 0.17 0.17 0.19
Yb 0.98 1.28 1.06 0.98 0.89 1.06 1.1 1.26 1.31
Lu 0.17 0.22 0.17 0.16 0.15 0.17 0.19 0.2 0.22
Cu 23 34 727 53 2590 2430 316 1165 39
Fe
Ca
Cd
Co 3.3 9.3 8.6 11.6 8.6 10.1 12.3 10.7 10.7
Cr 180 170 180 120 190 130 110 100 150
Ga 18.4 18.5 16.6 17.2 15.6 16 17.4 19.7 16.9
Ta 0.8 0.6 0.5 0.5 0.5 0.6 0.6 0.6 0,8
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Incremental YAr(k) Age *+2¢ OAr(r) PAr(k)
Heating o o — K/Ca +2¢
(%) (Ma) (%) (%)

2.00 W 0.10 -38.77 +167.20 1.02 0.10 0.257 +0.055

220W 0.44 19.82 +45.66 2.63 0.34 0.975 +0.139

250 W 2.83 40.12 £9.72 15.90 2.39 3.750 +0.796

3.00 W 16.79 54.04 £232 54.84 13.96 10.502 +1.548

3.60 W 61.96 54.69 118 69.41 45.17 5.539 +0.245

4.00 W 85.27 5427 +0.77 86.37 23.30 1.836 +0.075

4.60 W 96.47 53.22 +1.04 88.67 11.20 0.270 +0.011

580 W 99.67 54.15 +£3.03 53.58 3.20 0.042 +0.002

6.80 W 100.00 58.36 +20.06 20.00 0.33 0.009 +0.000
l:;‘;it(‘::’e 40(r)/39(K) 1o 40(r-+a) 1o WArSAY 1o TArPAr 1o SArPAr 1o
2.00 W 4008493 | oo | 038142 | 0.00019 | 39124042 | 460323 | 2.12336 [ 022889 | 133812 | (oo
220 W 2082964 | 400 | 026508 | 0.00046 | 7913494 | 0.77824 | 055964 | 0.04000 | 026086 | oo oooo
250 W 4239461 | o gioa0 | 062907 | 0.00065 | 2666689 | 0.15481 | 0.14558 | 0.01544 | 0.07588 | oo
3.00 W 5731829 | (o4 143793 | 0.00569 | 1045211 008052 | 0.05199 | 000383 | 001594 | o000
3.60 W 5802042 | (oo | 371859 | 0.00476 | 835886 004596 | 0.09857 | 0.00218 |  0.00863 | (oo
4.00 W STSTOIL | oarz0 | 152821 | 0.00352 | 666420 003915 | 029738 | 0.00605 | 0.00310 | oo
4.60 W 5643867 | ooco | 070112 | 0.00193 | 6.35563 004356 | 201828 | 0.04007 | 000295 | (oo
580 W 5744133 | Lo | 033826 | 0.00026 | 1062300 | 0.07167 | 1283776 | 023250 | 002025 | o0l
6.80 W 6197954 | | 1go7y | 010162 | 0.00029 | 2975040 | 028766 | 5646150 | 125798 | 0.09635 | o0
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Abstract

The Masjeddgaghi Cu-Au deposit is located to the southeast of the Arasbaran zone, NW Iran, to the south of the Lesser Caucasus. Mineralization
in Masjeddaghi is associated with an Eocene dioritic subvolcanic pluton intruded into older volcanic and sedimentary rocks. The Masjeddaghi
intrusive body is high-K, calc alkaline, and meta-aluminous, and formed in an island arc subduction/collision setting. Hydrothermal alteration
is distinguished by a potassic core marked by secondary biotite and K-spar that grades outward into a chlorite-rich propylitic halo. The ore
minerals include chalcopyrite, associated with minor chalcocite, bornite, tetrahedrite, and trace molybdenite. Pyrite and magnetite are common
associates. The Masjeddaghi deposit is elliptical in plan view, 500 x 400 m in diameters, and mineralization has been traced for several hundred
meters from surface exposures. “Ar/*’Ar geochronology on secondary biotite from potassic alteration zone indicates that mineralization, and
by corollary, the emplacement and crystallization of the Masjeddaghi porphyritic intrusion, occurred in 54.07 + 0.53 Ma. The Masjeddaghi ore
deposit shows geology, mineralization and alteration characteristics comparable to those typical of island arc type porphyry Cu-Au systems.
Masjeddaghi ore deposit shows geology, mineralization and alteration characteristics similar to island arc porphyry type systems.

Keywords: Porphyry Cu-Au, Masjeddaghi, Island Arc, Eocene, Azerbaijan, Iran
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