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Element Psa-05 Psa- 19 Psa-09 Psa-04 Psa-06
Sio, 50.94 55.8 56.17 62.39 62.39
Al 0, 15.84 16.78 16.98 15.8 11.94
Fe,0, 8.9 5.93 6.27 5.24 5.79
MgO 3.47 0.75 0.83 0.92 1.38
MnO 015 | 013 0.14 0.11 0.14
TiO, 0.86 0.81 0.83 0.82 0.57
CaO 8.16 5.18 6.15 3.75 5.29
Na,O0 2.74 . 1.53 3.62 0.08 2.59
K,0 2.65 6.22 4.12 4.75 3.08
P,0; 0.28 0.26 0.26 0.25 0.21

SO, 0.07 0.05 0.05 0.05 0.05
BaO 0.08 . 0.27 0.12 0.05 0.06
Olaizke 54°47<16.7" - 54°48<16.2" 54°47<16.7" 54°47°16.7"
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code Ag As Ba Be Be Gd Hr In La Li Lu
Psa- 05 54 15.4 425 1.3 1.3 358 386 007 17 15 0.24
Psa-13| =l 198 15 2807 1.4 1.4 348 4.1 a7 23 12 0,22
Psa-18| =405 | 503 10.8 705 1.2 1.2 35 274 007 9 3l 023
S
Psa-19 =L 3.9 (4] | 589 1.5 1.5 445 6,28 007 23 1l 033
Psa-20 =< 33 g 450 0.8 0.8 22 0.79 0.07 20 27 0.12
J:'-'"-J_-.
Psa-21| -8 1 02 0% 402 1.7 1.7 3.0 2.44 o7 14 45 0.2
ey A5
Psa-23 —Ml 0.8 6.6 TOHD 1.3 13 3046 499 007 14 21 0.35
Psa-24 | = «ls T4 4 750 1.2 1.2 318 464 o7 17 33 0.27
code Ce Co Cr Cs Cu %o Ty Er Fu
Psa- 05 37 79 44 15.6 117 3.41 1.9 111
Psa-13 51 9 47 20.1 0/e8 3.23 1.77 1.39
Psa-18 26 7.7 40 18.3 3/87 3.48 228 1.0%
Psa-19 53 14.3 A8 13.4 WO4E0 4.1 2.4 1.38
Psa-20 34 2.4 a6 6.7 A/5585 1.53 1 0.57
Psa-21 28 21.4 38 23.9 V45 2.84 1.62 .85
Psa-23 36 15.3 40 14.2 393 2 65 1.07
Psa-24 40 16.3 43 5.4 2/0127 3.62 1.93 .55
code S Sb Sc Se Sm Sn Sr Ta Tb
Psa- 05 305 8.8 11 3.07 4.67 2.2 72 0.68 0.56
Psa-13 511 6.5 11.3 0.87 5.2 1.8 80 0.69 0.53
Psa-18 329 13 10.6 1.04 5.23 1.8 86 0.61 0.62
Psa-19 189 7.3 16.3 2.92 5.94 2.3 233 0.76 0.66
Psa-20 445 12.3 8.2 1.76 3.44 1.3 92 0.37 0.33
Psa-21 446 1.6 7.5 1.07 38 1.6 156 0.52 0.52
Psa-23 164 0.9 15.6 3.18 5.09 1.7 144 0.74 0.68
Psa-24 222 1.2 14.1 3.42 4.31 1.8 228 0.67 0.61
code Mo Nb Nd Ni Pb Pr Rb Te Th
Psa- 05 2 92 18.7 9 b} 457 122 0.7 6.03
Psa-13 | 10.8 20.5 10 14 541 134 0.1 6.97
Psa-18 4 8.2 21.7 10 19 5.78 112 0.26 5.08
Psa-19 | 12 222 13 17 6.46 154 0.1 8.96
Psa-20 5 3 14 4 14 3.93 43 0.1 1.95
Psa-21 0.1 0.8 15.2 15 6 391 92 024 4.14
Psa-23 0.1 12.5 18.1 10 | 438 131 0.1 1.07
Psa-24 0.1 10.8 173 12 3 4.69 104 0.19 0.68
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code Tl Tm U \i W Y Yb In Ir

Psa-05 | 058 0.25 21 138 0.75 113 13 33 113

Psa-13 0.93 0.18 17 172 0.75 135 1.5 39 147

Psa-18 0.63 0.2 18 151 0.75 172 19 59 121
Psa-19 0.36 0.33 3 169 0.75 143 19 3 183
Psa-20 0.17 0.1 13 139 0.75 04 1 20 00
Psa-21 0.35 0.21 13 10 0.75 118 13 L 8

Psa-23 0.67 0.32 19 173 0.75 144 1.8 39 116

Psa-24 0.58 0.25 24 150 0.75 138 17 49 168
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Nb/Y — Zr/Ti plot (modified by Pearce 1996)
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sl 5l 380 s (oo byl il S0 j0 wilg o polie o bliie bLS )l cslis (Barnes, Y34Y)
@ ley GLLs S Gose 5n ael bl (e jo (S g abhie Ll e CSLL (olerdsl)
Shsad oyl aslllas 550 dihaie ;o KaS b jleals sloyuite G g lel (Sion (cwyp olaie
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(Y=F Jga2) 26,15 0529 o2 b aslie couisl)

Correlations
Ag Ba Cu Fe Cr Pb Sr Zn Sh
Ag Pearson 1
Correlation
Ba Pearson -0.201 1
Correlation
Cu Pearson 0.632 -0.328 1
Correlation
Fe Pearson 0.157 -0.276 754" 1
Correlation
Cr Pearson -0.334 0.572 -0.679 -0.597 1
Correlation
Pb Pearson 0.467 0.351 0.436 0.372 -0.180 1
Correlation
Sr Pearson .744" -0.025 -0.390 -0.209 0.274 -0.275 1
Correlation
Zn Pearson -0.254 0.047 -0.279 -0.323 0.112 0.104 0.444 1
Correlation
Sh Pearson 812 -0.018 724" 0.517 -0.385 837" -0.575 -0.252 1
Correlation
OIS oy 03995 diged A 40 polie plendgly sboosls o) sl 2 G gy 4 (Ko alp polie F-F Jgoo
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Spider plot — Primitive mantle (McDonough and Sun 1995)
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Spider plot — REE chondrite (Boynton 1984)
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Spider plot — Chondrites (Thompson 1982)
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Abstract

Pirmardan copper deposit is located in 110 Km south of Shahroud in
Semnan province and in the northern structural zone of central Iran in
the volcanic- sedimentary strip of Turd- Chah Shirin. Geometric and
geometric shape of the mineral in these stratigraphic and stratigraphic
mines are the major minerals of andesite basalt Porphyry basalt with
Eocene age. Mineralization in the study area under the influence of
fault processes can be observed in the form of streaks and voids. in
these deposits, chalcocite, borneite and chalcopyrite are the main
copper sulfides associated with malachite. Mineral structure and
texture are in the form of empty space filler, filler grain, vein- sub vein
and substitution. Major alteration in this deposit include carbonate,
silica, sericite, argillic along with iron oxide and hydroxides. Based on
features such as geometric shapes of mineral, mineralization,
alteration, construction and texture, mineralogy of Pirmardan copper
deposit show many similarities with Manto Type deposits in the world.
The occurrence of this type of copper mineralization in pirmardan
region indicates the importance of volcanic rock - related processes in
copper mineralization, in addition to the processes related to
mineralization producing plutonism.

key words: Host stone, Copper pirmardan, Copper mineralization,
Manto type, pirmardan, Semnan, Central Iran
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