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Sample | Au Ag Al As Ba Be Bi Ca Y
Ash 01 5 0725 | 25960 | 172 | 170 1 0/37 | 15171 | 14
Ash 02 6 0/33 | 16064 | 725/1 | 130 07 | 0/62 | 10727 7
Ash03 | 52 0727 | 7292 | 653 | 228 0/4 0r7 9040 4
Ash04 | 17 0/45 | 12623 | 72/8 72 07 | 0/45 | 2858 9
Ash 05 | 163 | 0/41 | 22407 | 320/4 | 149 0/8 | 0/65 | 3098 15
Ash 06 7 0/31 | 21857 | 7514 | 177 4 0/64 | 1424 14
Ash 07 | 17 0/36 | 24629 | 54/9 | 341 09 | 0/44 | 2857 21
Ash 08 | 4416 | 0/43 | 45346 | 49/9 | 245 1/5 | 0/76 | 2058 30
Ash09 | 23 0/3 | 33390 | 40/3 | 160 3/6 0/6 3193 19
Ash 10 4 0/32 | 32129 | 18/5 | 3857 | 06 0/36 | 13291 | 16
Ash 11 6 0/34 | 23195 | 6/5 422 07 | 0/62 | 5272 21
Ash 12 5 0/23 | 19724 | 7/8 | 1567 | 11 | 0/35 | 61882 | 27
Ash 13 4 0/26 | 22490 | 22/4 | 230 04 | 0/36 932 6
Ash 14 4 0/17 | 72072 | 14/4 | 998 1/3 | 0/40 | 1687 14
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Sample | Au Ag Al As Ba Be Bi Ca Y
Ash 15 19 0/25 | 40482 | 2/43 444 019 0/49 1446 14
Ash 16 14 1/4 | 13839 | 66/51 62 11 0/49 2341 8

Ash 17 29 0129 | 24972 | 49/86 127 1/6 0/68 2252 11
Ash 18 5 0/19 | 69294 | 9727 460 1/4 0/46 | 19143 | 17
Ash19 | 47 0/19 | 17452 | 114/66 50 0/6 0/47 2958 3
Ash 20 5 0/22 | 63716 | 5/85 390 1/5 0/43 | 18494 | 15
Ash 21 5 017 | 56127 | 2/52 318 1/4 0/42 9975 16
Ash 22 58 0/2 | 33748 | 117 333 113 0/58 2862 9

Ash 23 7 0/25 | 27805 | 8/37 52 1/3 0/48 3138 12

Sample | Cd Ce Co Cr Cu Fe K La Li Yb
Ash01 | 0/26 13 7 7 5477 | 12980 | 11993 5 15 | 139
Ash 02 | 32 2 81 14 3944 | 134127 | 885 3 21 | 1317
Ash 03 | 0/26 1 113 7 348 | 170569 | 538 2 12 | 1313

Ash04 | 0/4 8 37 13473 | 89020 572 5 20 | 1255
Ash05 | 1/6 18 74 26 25014 | 140979 | 1211 10 22 | 212
Ash 06 | 0/28 5 106 634 | 155634 | 1318 5 20 | 18/6
Ash07 | 1/5 8 83 4267 | 81927 | 5109 6 19 | 15/9
Ash08 | 22 10 97 23 20961 | 125234 | 11776 6 22 | 2713
Ash 09 | 0/26 10 103 6 758 | 138366 | 3637 6 37 | 233
Ash 10 | 0/27 21 14 6 98 23188 | 9237 11 11 | 15/7
Ash 11 | 0/25 18 82 5 2164 | 187431 | 8262 13 9 | 2206
Ash12 | 09 19 7 6 13 15820 | 6775 9 19 | 2713

8

9

8

oo

Ash 13 | 0/25 41 05 38 13788 | 2628 23 7 12/3
Ash14 | 0/4 44 2 19 66364 | 27829 25 3 17
Ash 15 | 0/25 24 20 105 62271 | 16941 13 12 1/9
Ash 16 | 1/6 8 170 20 1988 | 105528 | 2293 5 23 13

Ash 17 | 0727 17 96 8 2002 | 128520 | 7175 10 23 1/6
Ash 18 | 024 43 19 23 122 49777 | 27582 25 15 2/2
Ash19 | 07 6 24 10 1397 | 108717 | 672 4 34 09
Ash20 | 0/25 41 17 29 112 45906 | 26783 23 18 2
Ash21 | 025 47 14 36 46 56028 | 29844 26 11 2/3
Ash22 | 05 43 3 209 282 59776 | 15201 25 20 12
Ash23 | 023 10 40 26 675 | 180511 | 673 6 17 1/9
Sample | Mg Mn Mo Na Nb Ni P Pb Rb Zn

Ash 01 | 1702 | 800 1/12 442 <1 0/5 232 7 127 | 42
Ash02 | 765 | 1753 | 68/7 376 <1 11 894 66 107 | 158
Ash 03 | 696 858 51/4 365 <1 23 284 64 108 | 136

Ash 04 | 540 478 3219 333 <1 5 542 37 111 | 147
Ash05 | 678 | 1197 | 23/4 380 <1 6 708 60 109 | 223
Ash06 | 571 | 3798 22 355 <1 23 379 48 111 | 490
Ash07 | 955 | 5892 | 47/6 372 <1 16 323 25 116 | 374

Ash08 | 2035 | 4085 | 13/4 380 <1 21 896 39 122 | 491
Ash 09 | 2560 | 2970 | 34/4 410 <1 23 936 43 111 | 368
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Sample | Mg Mn Mo Na Nb Ni P Pb Rb Zn
Ash 10 | 5202 | 579 13 11041 12 12 285 181 125 | 22
Ash 11 | 3893 | 2784 | 1/65 2789 <1 05 152 57 115 | 84
Ash12 | 1282 | 1347 | 1/15 1272 <1 0/5 147 24 122 | 76
Ash 13 | 196 18 6/6 448 <1 05 367 36 99 33
Ash 14 | 2539 60 717 1573 <1 3 390 43 120 | 33
Ash 15 | 1343 | 344 20 586 <1 10 299 7 505 | 160
Ash16 | 812 | 14721 | 14/7 328 <1 33 221 8 965 | 920
Ash 17 | 1272 | 3227 | 68/3 326 <1 25 361 9 857 | 841
Ash 18 | 10033 | 1251 | 1/19 9119 <1 25 761 20 614 | 101
Ash 19 | 540 568 20/5 239 <1 5 407 11 444 | 70
Ash 20 | 9827 | 1060 13 8027 <1 30 707 20 616 | 101
Ash 21 | 6566 973 1/33 4797 <1 22 637 37 1196 | 130
Ash 22 | 2279 | 205 20/9 363 <1 5 1153 17 5003 | 13
Ash23 | 734 932 1/14 216 <1 10 408 11 491 | 263

Sample S Sb Sc Sn Sr Th Ti U \Y/ Zr
Ash01 | 2004 | 1/11 57 NA <2 5/4 1184 216 51 | 129
Ash 02 617 11/5 415 NA 3 512 698 413 64 31
Ash 03 | 1222 717 37 NA <2 54 202 51 69 22
Ash 04 | 535 1/14 31 NA <2 4 397 31 40 25

5/3 948 3/5 111 | 42
5/7 953 3/9 58 68
6/3 1004 2/3 45 78

Ash 05 | 916 1/16 7/1 NA
Ash 06 | 447 1/2 5/1 NA
Ash 07 | 1137 | 1/08 4 NA
Ash08 | 3786 | 1/16 | 12/8 NA 6/2 1933 3/6 86 | 118
Ash 09 | 773 1/1 8/1 NA 5/5 1722 3/9 63 62
Ash 10 | 3488 | 1/03 71 NA 218 28/5 1366 2/8 74 23

gIlw|N|Oo1|o

Ash 11 | 105 9/4 5/7 NA 4 7/1 624 4/4 43 63
Ash 12 | 900 0/97 6/2 NA 14 15 784 3/8 19 | 242
Ash 13 | 3677 | 1/03 2 NA 38 6/8 587 1/5 12 | 187
Ash14 | 754 109 | 101 2/9 65 45/5 1449 2/5 103 | 14
Ash15 | 524 1/09 5 2/9 42 713 1023 1/3 27 66
Ash 16 | 658 1/09 31 3/1 181 4l6 422 2/2 33 17
Ash 17 | 684 1/24 3/5 3/8 35 5/6 506 2/1 18 34
Ash 18 | 879 113 | 11/9 3/3 255 12 5109 2/7 181 | 66
Ash 19 | 1035 | 1/03 2/8 3 26 4/9 596 1/8 37 18

Ash 20 | 557 101 | 111 3/3 235 11/5 5000 2/7 175 | 75
Ash21 | 980 0/97 8/8 3/6 164 12/4 7168 1/9 277 | 76
Ash 22 | 2047 | 1/16 4/8 3/1 386 12/3 672 2 43 79
Ash23 | 391 111 3/9 42 26 5/4 781 2/3 44 45

u] c;l.u a5 Cewl 0oy SPSS )|).9| 3% )| oolau! L d)l“’—‘
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Au 214 7 4 5 23 3 4416
Ag 0 0 0 4 18 0 1
As 81 40 2 4 14 2 725
Bi 1 0 0 0 -1 0 1
Ca 8526 3098 932 3 14 932 61882
Cd 1 0 0 2 4 0 3
Co 53 37 7 1 0 0 170
Pb 38 36 7 3 11 7 181
Cu 3649 675 13 2 5 13 25014
Fe 93585 89020 12980 0 -1 12980 | 187431
Mg 2479 1282 540 2 3 196 10033
Mn 2170 1060 18 3 12 18 14721
Mo 20 15 1 1 0 1 69
Ni 13 11 0 0 -1 1 33

S 1454 908 105 1 0 105 3786
Sb 2 1 1 3 5 1 12
Zn 229 136 33 2 3 13 920
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om0 (kg 33 (530 § Jlod S gy (SAbg - (oale 4 4 OIeR 9 (J9s (gimolts B 4o 5o

oo Jlo i srools s sl gl ol by :3 Jguo

oo | 4l oo | Ner | x| Bl | Il
Au 0/01 -0/07 -0/22 0/58 -0/05 -0/32 0/56
Ag -0/54 -0/57 -0/60 2/01 6/50 -0/77 0/15
As 1/47 1/61 0/39 017 -0/24 0/39 2/86
Bi -0/30 -0/32 -0/44 0/13 -1/22 -0/46 -0/12
Ca 3/66 3/49 2/97 075 0/00 2/97 479
Cd -0/33 -0/57 -0/60 1/09 -0/29 -0/64 0/51
Co 1/44 1/57 0/85 -0/82 -0/14 0/00 2/123
Pb 1/43 1/56 0/85 0/02 -0/38 0/85 2/26
Cu 279 2/83 1/11 -0/03 -0/94 1/11 4140
Fe 4/86 4/95 4/11 -0/97 -0/06 4/11 5/27
Mg 3/17 311 2/73 0/33 -0/32 2129 4/00
Mn 3/00 3/03 1/26 -0/93 1/80 1/26 4/17
Mo 0/94 117 011 -0/28 -1/61 0/05 1/84
Ni 0/92 1/04 0/00 -0/80 -0/63 0/00 1/52
S 3/00 2/96 2/02 -0/55 1/13 2/02 3/58
Sb -1/24 -1/34 -1/89 0/84 1/03 -2/36 0/03
Zn 2/12 2/13 1/52 -0/16 -0/48 1/11 2/96
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Au Ag As Bi Ca Cd Co Pb Cu Fe Mg Mn Mo Ni S Sh Zn
Au 1
Ag | 0/353 1
0/53
As - 0/388 1
0/69 0/496
Bi - 01264 . 1
-0/43
Ca . 0 0 0 1
0/46 | 0/496 | 0l64
cd . . - 01257 0 1
0/47 0/59 0/69
Co . - 0/358 - 0 0/319 1
Pb 0 0 0/226 | 0/133 | 0/131 | 0/088 | 0/071 1
0/63 0/56 0/61 0/56 0/488 | 0/65
Cu **k **k **k E 0 * **k 0 1
0551 0/81 0177
Fe . 0/288 | 0/384 . 0 0/208 . 0/099 | 0/508* 1
0/520
Mg 0 0 0 0 . 0 0 0/104 0 0 1
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0557 0/53 0/83 0/61 0/76 | 0/42 | 0/l
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Total Variance Explained
§ Initial Eigenvalues Extractiorr_ gggsg%f Squared Rotation Ii)uargisngg Squared
1 7144 | 43/79 43/79 7144 | 43/79 43/79 5/40 3179 3179
2 2147 | 14/55 58/35 2147 | 14/55 58/35 2/90 17/06 48/85
3 1/83 | 10/77 69/12 1/83 | 10/77 69/12 2/59 15/22 64/07
4 1/52 8/96 78/08 1/52 8/96 78/08 1/97 11/60 75167
5 1/29 7160 85/68 1/29 7/60 85/68 1/70 10/01 85/68
6 0/81 479 90/47
7 0/64 3/75 94/22
8 0/57 3/33 97/55
9 0/22 1/29 98/84
10 0/14 0/83 99/67
11 0/03 0/19 99/86
12 0/02 0/14 100
13 2/53 1/49 100
14 5/63 3/31 100
15 | -3/92 | -2/31 100
16 | -U32 | -7/79 100
17 | -2/08 | -1/23 100
Extraction Method: Principal Component Analysis.
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Rotated Component Matrixa
Component
1 2 3 4 5
Au 0/821 | -0/036 | 0/201 | 0/124 | -0/190
Ag 07771 | -0/006 | 0/218 | -0/035 | 0/098
As 0/336 | 0/098 | 0/869 | 0/199 | 0/116
Bi 0/616 | 0/555 | 0/190 | 0/300 | -0/109
Ca 0/036 | 0/087 | -0/086 | 0/054 | 0/934
Cd 0/511 | -0/069 | 0/606 | 0/048 | 0/179
Co 0/789 | 0/480 | 0/090 | 0/294 | 0/104
Pb -0/103 | 0/109 | 0/023 | 0/841 | 0/137
Cu 0/829 | 0/127 | 0/248 | -0/384 | 0/229
Fe 0/505 | 0/718 | 0/134 | 0/376 | -0/188
Mg 0/149 | 0/035 | -0/759 | 0/256 | 0/427
Mn 0/841 | 0/329 | -0/119 | 0/126 | 0/187
Mo 0/327 | 0/242 | 0/702 | 0/307 | -0/350
Ni 0/541 | -0/031 | 0/197 | 0/729 | -0/122
S -0/017 | -0/916 | 0/135 | 0/104 | 0/046
Sb 07117 | 0/845 | 0/216 | 0/069 | 0/330
Zn 0/812 | 0/270 | 0/246 | 0/121 | -0/378
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Abstract

Alishar index with high potential to Cu-Au mineralization is located in Urumieh-Dokhtar
magmatic belt and in Arak province. Geological units of the area consists mainly of andesitic,
Trachyandesitic-basaltic andesite lava, andesite to basaltic andesite tuff and rhyolitic to dacitic
tuff which is affected by hydrothermal solutions so the igneous rock units display some kinds
of alterations such as phyllic, propylitic, argilic and silicic alterations as well as iron oxide
(hematite, goethite) and copper mineralization. Plentiful silicified and mineralized veins and
veinlets is a favorable environment for gold mineralization. High correlation between Cu and
Fe can be explained by the presence of chalcopyrite and correlation between Au, As and Bi are
attributed to substitutions in Cu, Bi minerals and arsenopyrite. Multivariate statistical analyses
have demonstrated three stages in mineralization in the area. The first stage shows: Cu, Au,
Ag, Bi, Mn, Co and Zn; the second stage includes: Fe, Sb and the last stage comprises as, Cd
and Mo enrichment. The evidences comprising host rock composition, ore minerals, alteration
types, tectonic regime, geochemical analysis results and high correlation between Fe, Cu and
Au and also elevation in concentration of these elements demonstrates that Alishar
mineralization is similar to IOCG.
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