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Petrogenesis and Evolution of Panj-Kuh Iron Skarn
(Eastern Iran)
By: Dr. D. Esmaeily*, M. Sheibi * & Dr. A. Kananian *
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Abstract

Panj-kuh iron ore deposit is located in 50 km southeast of Damghan. volcanic and pyroclastic rocks of the
Eocene with composition of andesite-trachyte are the main host of the ore deposit. Injection of quartz monzonitic
intrusion into volcano-sedimentary and volcanic rocks of the Eocene in the center and south of the study area has
resulted in skarnization and formation of Panj-kuh iron deposit.
Pyroxene, epidote and amphibole are the main slicate minerals and magnetite (and hematite), pyrite,
chalchopyrite, malachite and azurite are the ore minerals. Extensive abundances of the sodi-calsic alteration
which is defined by presence of albite, scapolite, and Mg-Ca-mafic minerals (diopsid), and constricted potasic
ateration with minor distribution which is defined by orthoclase and biotite, maor magnetite accompanied with
minor pyrite and chalchopyrit, formation of malachite and azurite within the volcanic rocks are the most
important features of the area. Also, geochemical investigations show that the intrusive rock samples of Panj Kuh
have high MgO, SIO,, Ni, V, Sc and lower contents of K,O and Rb/Sr. The samples plot in the chak alkaline and
dkaline in the AFM and S02-(Na20+K20) diagrams respectively. They show metaminus and oxidation
characteristics. These features are indications of the metasomatic skarn minerdization which formed by
metasomatic fluid. Major and trace elements comparison of the Panj-kuh intrusion with other intrusions
associated with skarn mineralization of the world, indicate some features of the gold and copper bearing skarns in
the Panj-kuh skarn that recommend new exploration projects for the copper and gold in the Panj-kuh district.
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Simplified Geological Map of Panj-Kuh
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M M M.. M M Py-Sy  Py-Sy  Py-Sy Py-Sy Bio—Sy Bio—Sy Bio—Sy
S$ 1 2 3 4 5 6 7 8 9 10 11 12
Si0, | 56.36 559 55 551 56.04 54.39 53.83 54.92 5466 56.91 56.98 56.06
TIO, | 07 078 075 067 067 07 075 07 05 045 05 048
ALO; (1899 19 186 182 1826 1854 17.79 17.6 1846 1652 182 18.16
Fe,0, | 087 095 117 093 135 259 258 254 259 137 234 227
FeO | 121 129 166 121 192 271 278 259 221 145 202 206
MnO | 01 008 008 009 005 006 008 006 003 003 006 009
MgO | 265 285 263 268 275 242 282 255 082 117 128 135
CaO | 829 906 858 7.99 867 55 519 469 279 256 238 263
Na,O | 675 73 6092 768 693 468 448 435 445 528 531 512
K,O | 099 064 07 065 059 576 571 628 785 49 671 652
P,0s | 038 045 04 038 04 038 043 036 024 021 021 024
Total* | 97.28 982 965 956 07.64 97.73 96.45 96.63 9458 90.86 96.01 94.99
Cr | 54 80 60 87 120 67 49 47 52 95 52 68
Ni 8 5 11 11 23 16 21 20 19 8 14 10
Co | 55 59 57 56 65 94 118 106 5.1 3.4 83 79
Sc 12 12 12 12 - 11 11 11 11 6 5 6 6
v | 105 90 142 93 171 143 145 134 98 83 68 71
Rb | 229 97 119 129 97 937 120 108 121 789 167 156
cs | 08 09 11 358 07 17 25 23 21 0.7 3.8 36
Ba | 182 141 164 146 110 658 676 773 1300 868 579 471
Sr | 1830 1870 1790 1770 1700 1180 1160 1110 1130 1090 651 633
Ga | 22 21 21 20 21 20 19 20 18 22 21 21
Ta | 08 09 1 12 07 08 08 08 07 08 1.4 1.2
Nb | 14 16 14 14 13 15 14 14 13 14 24 20
Hf 4 4 3 4 3 4 3 3 4 3 6 5
Zr | 138 158 100 131 108 102 978 118 145 108 221 172
Ti | 042 047 045 04 04 042 045 042 03 027 03 029
Y | 223 219 234 189 179 20 204 201 154 127 222 202
Th | 107 108 98 111 79 112 91 114 73 96 211 157
U | 218 176 163 165 135 253 214 262 192 228 493 365
La | 317 327 307 296 278 327 371 278 244 248 511 487
Ce | 788 758 734 705 66 733 774 612 508 591 957 903
Nd | 391 357 364 317 317 32 345 306 234 297 356 354
Sm { 69 67 69 55 56 63 64 61 44 57 6 6
Eu | 208 199 209 18 179 146 16 157 15 174 129 1.38
Gd | 635 603 651 504 531 573 573 531 392 463 542 541
yb | 23 22 23 2 1.8 2 19 19 16 1.2 24 23

2wl LOI 544 Total *
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