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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, major 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
akaline 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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ALO; | 1899 19 186 182 1826 18.54 1779 176 1846 16.52 18.2 18.16
Fe, O, | 087 095 117 093 135 259 258 254 259 1.37 2.34 2.27
FeO 121 129 166 121 192 271 278 259 221 1.45 2.02 2.06
MnO 0.1 008 008 009 005 006 008 006 003 0.03 0.06 0.09
MgO | 265 285 263 268 275 242 282 255 082 1.17 1.28 1.35
Ca0 | 829 906 858 799 867 5.5 519 469 279 2.56 2.38 2.63
Na,O | 6.76 73 692 768 693 468 448 435 445 5.28 5.31 5.12
K,O | 099 064 07 065 059 576 571 628 785 4.9 6.71 6.52
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Sc 12 12 12 12 - 11 1" 11 11 6 5 6 6
v 105 90 142 93 171 143 145 134 98 63 68 71
Rb 229 9.7 119 129 9.7 93.7 120 108 121 78.9 167 156
Cs 0.8 0.9 1.1 35.8 0.7 1.7 25 2.3 21 0.7 3.8 3.6
Ba 182 141 164 146 110 658 676 773 1300 868 579 471
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Th 10.7 108 98 111 7.9 1.2 9.1 1.4 7.3 9.6 211 15.7
U 218 176 163 165 135 253 214 262 192 2.28 493 3.65
La 317 327 307 296 278 327 371 278 244 24.8 51.1 48.7
Ce 788 758 734 705 66 733 774 612 508 59.1 95.7 90.3
Nd 391 357 364 317 317 32 345 306 234 29.7 35.6 35.4
Sm 6.9 6.7 6.9 6.5 5.6 6.3 6.4 6.1 4.4 5.7 6 6
Eu 208 199 209 18 179 146 1.6 1.57 1.5 1.74 1.29 1.38
Gd 635 603 651 504 531 573 573 531 3.92 463 5.42 5.41
Yb 2.3 2.2 2.3 2 1.8 2 1.9 1.9 1.6 1.2 2.4 2.3

2wl LOI 5450 Total *

08 ojledi cpas sl Jlu Ao g

eigJQOIC

£A




(Jq

SV e (121 3985) 085 T AT oyl oSS gy g (81w
S s
0 S gy (395 0355 > Sty 5 SIS (g O gl AT plo i85 5 (1552 Aol st S AYAYA g Ol cp b g 03 ¢ ol

Pl sk a0 41 5,5
G;ljj LS P (OLsals B -5 O o) 0sS == (S35 0355 4> Ca.:‘ﬁ&_w‘ ol —\VAYD ‘.Cgbl_:ﬂ&lf e o 3 o el
AYAY Q\:.Mw) 9 j_.:b_ 93 D)Lt.:d LVAJJ"): Jl LQ‘,:\ ‘5.»\.13:

‘U_ih,&.;_;u eyl el )T ) (Oals Gt o pr) 05 S iy aT Oyl 5 (3 5i5 0355 b3 5 S5 sds  WWAY Lo (ot
e\ 0l o Ksls

9358 (ol a5 Ol sl DL — Ol | ol e sl el = VW00 (m o 5 0

.HSQ)L...':: U;)b‘? g)}i.f wuwﬁ) QLA)L.« "’)j; LSWL'&U’Z") L;Lﬂw.»\g_u\:f J}>J -\Yov L.t)ﬁ:u;l? ‘fdﬁk G.C.AJUM}.&

References

Arranciba, O.N. & Clark, A.H., 1996- Early magnetite-amphibole- plagioclase alteration — mineralization in Island copper
porphyry copper — gold — molybdenum deposite, British columbia, Econ.Geol, V. 91, P. 402-438.

Barton, M. D. & Johnson, D. A., 2000- Alternative brine sources for Fe-oxide(-Cu-Au) systems:. Implications for
hydrothermal alteration and metals: in Porter, T.M., Hydrothermal iron oxide copper-gold and related deposits a global
perspective, Australian Mineral Foundation, Glenside, South Australia, p. 43-60.

Dilles, J. H. & Einaudi, M. T., 1992 - Wall — rock altration and hydrothermal flow paths about the Ann-Mason porphyry
copper deposit, Nevada. Econ. Geol, V. 87, P. 1963-2001.

Einauadi, M, T., Meinert, L. D. & Newberry, R. J., 1981- Skarn deposits: Econ. Geol. 15" Anniverary volume, P. 317-391.

Einaudi M.T. & Burt D.m., 1982- A special issue devoted to skarn deposits, Introduction —Terminology, classification and
composition of skarn deposits,Eco.Geo.74.No .4.

Forst , B. F., 1991- Introduction to oxygen fugacity and its petroogic importance. In Oxide Minerals: petrologic and Magnetic
Significance. Reviews Mineral. 25, 1-10. [1] Pearce, J. A., Harris, N. B. W & Tindle, A. G. 1984, Trace — element
discrimination diagrams for the tectonic interpretation of granitic rocks, J. petrology. 25, 956-983.

Meinert, L. D., 1992- Skarn and Skarn deposits. Geosci. Can. 19, 145-162. [17]

Meinert, L. D. ,1995- Igneous petrogenesis and skarn deposits, Geol. Assoc. Can. Spacial paper 40, 569-583.

Meinert, L.D., 1995- Compositional variation of igneous rocks associated with skarn deposits — chemical evidence for a
genetic conection between petrogenesis and mineraization In: Thompson, J. F. H.(Ed), Minera. Assoc. Can. Short
Course Series, Val. 23. Mineralogical Assocciations of Canada, Nepean, Ontarion, PP: 401-418.

Newberry, R. J. & Swanson, S. E., 1986- Scheelite skarn granitods. an evaluation of the roles of magmatic source and process.
Ore. Gel.Reviews. 1, 57-81.

Newberry, R. J., 1987- Use of intrusive and calcsilicate compositional data to distinguish contrasting skarn types in the
Durwin polymetallic skarn district, California, USA. Mineral Deposita. 22, 202-215.

Pearce, J. A., Harris, N. B. W. & Tindle, A. G., 1984- Trace — element discrimination diagrams for the tectonic interpretation
of granitic rocks, J. petrology. 25, 956-983.

Ray, G. E., Webster, I.C. L. & Ettlinger, A. D., 1995- The distribution of skarns in British Columbia and the chemistry and
ages of their related plutonic rocks. Econ. Geol. 90(accepted).

Smirnov, V. |., 1976- Geology of Mineral Deposits, Mir Publisher, Moscow.

Vaughan, D. J. & Craig, J. R., 1981- Ore Microscopy, John Wiley.

Ol oBils ple 0aSails s 05 S
*Geological Department, Faculty of Sciences, University of Tehran, Tehran, Iran

£ @%@@E 08 o)lad o35l Jlw A0 g




