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(ppm) ICP-MS (Wt %) XRF i3, 4 ol gUadenS D) Suas ailate 13 O gaist ) 515 (s jlodd 4 25 (5o 35 =) sl

sample Sio TiO ALO, | Fe,O, | MnO | MgO | CaO | Na,0 | K,O | P,O, | LOI | Total Ba Ce Cs Cu Dy Eu

2 2
L2-12 66.16 | 0.53 | 1434 | 3.79 | 0.05 | 0.89 | 2.5 1.9 58 1016 | 3.9 | 9594 | 624 | 47 4.8 38 2.8 | 0.77
L1-7 50 0.97 16.6 | 7.25 | 0.18 3 10.8 | 2.9 1.6 | 028 | 6.8 | 93.04 | 310 | 38 23 70 | 3.39 | 1.09

L2-3 6421 | 0.54 | 1562 | 3.46 | 0.08 | 0.65 | 3.9 2.5 56 [ 016 | 3.3 | 96.6 | 849 | 44 6.9 | 120 292 | 0.92
L1-1 6721 | 0.63 | 13.43 | 494 | 0.1 1.2 | 1L.71 1.9 5 0.16 | 3.5 | 96.15 | 583 50 3.7 | 15721293 | 0.76
L3-1 6547 | 055 | 15.87 | 3.63 | 0.06 | 1.37 | 2.18 | 3.2 5 0.15 | 2.6 [ 9733 | 664 | 52 2.6 75 |3.01 | 0.88
sample Hf K La Lu Nb Nd P Pb Pr Rb | Sm Sr Th Ti U Y Yb Zr
L2-12 3.14 | 40825 | 23 0.26 89 | 185 | 559 19 4.7 | 109 | 3.7 [ 1652 ]9.39 | 3087 | 1.8 | 164 | 1.8 118
L1-7 298 | 11337 18 0.32 84 | 18.9 | 1111 43 4.4 26 4 | 587.6 | 4.41 | 5488 | 1.18 | 17.3 | 2.7 115
L2-3 2.11 | 30577 | 20 0.31 9 17.6 | 594 24 45 95 3.7 |269.7| 747 3060 | 23 | 16.1 | 1.9 85
L1-1 5.12 | 41312 | 21 034 | 103 | 17.5 | 593 19 45 | 117 | 3.4 |266.7 994 | 3058 | 3 16.8 | 2.3 190
L3-1 3.59 | 33839 | 24 032 | 109 | 193 | 613 28 5.1 99 | 3.8 [ 4135 | 10.6 | 3011 | 2.6 17 2.1 131

(ppm) ICP-MS 5, 45 ums adlaie )5 (g lim (slaejae Sl ok 4 s (Gladi gai =Y Jgulr

Sample Cu Ag Fe S Sb Pb Zn Al As Ca Co | Cr K Mg Mn Mo Na Ni
BH1-0-5 13888 | 10.5 | 25768 109 1.34 24 45 74462 83 22312 18 | 56236 | 3930 489 1.9 7284
BH1-4-7 3894 10.7 | 24839 50 1.32 25 36 | 73223 6.6 19278 12 | 56052 | 3822 517 1.78 9371
BH1-7-15 7516 8.1 24282 87 1.38 23 41 77328 | 8.1 25802 9 | 59167 | 4017 521 1.89 | 6798
BH1-15-20 15858 | 15.4 | 22440 72 1.4 22 45 | 67149 | 8.7 | 22244 9 | 52911 3672 504 1.63 6663
BH1-20-25 9595 | 22.4 | 23944 58 1.28 26 39 | 71545 7.7 18327 11 | 54990 | 3679 371 1.89 | 9905

BH1-25-28 10932 | 6.4 | 23266 | 375 1.35 25 51 67762 | 26.1 | 16773
BH1-28-31 21419 | 21.5 | 25389 | 3891 1.23 26 44 | 70661 5.1 10482
BH1-31-34 6263 8.4 | 24367 324 1.3 114 | 66 | 72190 | 133 | 25732

10 | 47495 3777 637 1.97 | 7168
40489 | 3703 347 | 2.06 | 25972
22 | 43522 | 5021 479 1.9 9730

BH2-0-4 21342 | 47.2 | 23996 162 1.35 30 36 | 61265 | 15.3 | 13700 10 | 50129 3242 458 | 241 8246
BH2-4-8 18559 | 19.9 | 22908 107 1.41 29 35 61622 83 14661 9 | 49173 3373 433 2.19 7908
BH2-8-16 251 1.8 | 21840 436 1.09 212 | 47 | 72497 | 13.7 | 21691 11 | 42464 5349 476 1.34 | 14620

BH2-17-21 4470 9.4 | 22117 627 1.09 182 | 59 | 70807 | 6.6 | 25432
BH2-21-27 7146 7.3 | 24259 | 1666 1.31 185 50 | 79301 8.9 | 22470
BH2-27-33 8652 12.3 | 18468 | 1232 1.22 532 | 69 | 79033 | 284 | 14930 | 11 11 | 48884 | 3776 442 1.46 | 18344
BH2-33-37 5003 4.1 20500 505 1.4 36 53 | 79098 | 6.4 | 21093 5 10 | 52161 3632 468 1.45 | 17478
BH2-37-43 441 4.1 24250 64 1.52 42 53 81275 | 18.2 | 22601 6
BH3-2-7 9165 132 | 22032 | 375 1.36 61 35 70823 | 349 | 14771 5 10 | 46464 | 4272 933 1.62 | 20335

3

5

3

12 | 63952 3848 524 1.25 7741
13 | 62881 4940 491 1.52 | 12041

[eL<I = N I B VST B NS T B B 0 B0 BV T I N VL T BV =
—_
—_

12 | 52057 3517 513 1.59 | 17090

BH3-7-13 14086 | 24.5 | 21074 172 1.21 24 46 | 69029 12 20186 13 | 52537 3334 462 | 2.08 | 11379
BH3-13-18 8466 162 | 19741 1410 1.34 29 40 | 67830 | 11.8 | 16646
BH3-18-25 9107 14.9 | 24402 93 1.46 31 56 | 70414 17 29199
BH4-0-6 9096 50.1 | 25905 231 1.38 44 53 62478 | 17.7 | 29961 10 | 22 | 41677 6235 897 1.78 8160
BH4-6-13 9774 8.4 | 20553 53 1.24 22 45 69867 | 25.1 | 22501 4 12 | 46807 3608 495 1.74 9217

9 | 47121 3734 311 1.72 | 14914
9 | 49546 | 4184 565 221 11115

»nmnlowlsrlnnluwlunlanflnnflunwianla|lan|l+| |||l |

BH4-13-21 8519 15.8 | 35994 | 2188 1.41 340 | 304 | 67034 8.2 32152 | 22 | 67 | 21787 | 16740 812 1.55 | 20061 | 25
BH4-21-23 21220 | 37.7 | 27919 1111 1.22 40 82 63292 | 11.7 | 36708 9 50 | 32959 8058 779 1.62 | 11849 | 16
BH4-23-25 2342 3.5 43231 1825 1.26 226 | 264 | 75088 | 12.7 | 55834 | 25 | 86 | 14679 | 17379 | 1216 | 1.26 | 23251 | 28
BH5-0-5 3875 20.7 | 22523 193 1.08 19 29 74242 72 12316 5 10 | 59956 | 4388 441 1.56 | 12816 5
BHS-5-10 10581 | 11.8 | 24371 90 1.04 22 42 80596 | 12.2 | 14384 5 9 53782 | 4133 414 1.5 13413 6
BH5-10-15 6637 18.2 | 23707 152 1.04 16 39 77837 7.4 16920 5 11 | 51285 3805 394 1.28 | 15804 6
BHS-15-22 34453 | 48.3 | 23963 962 1.02 253 95 65873 6.5 23192 6 9 | 41832 5051 643 1.67 6377 4
BHS5-22-30 18222 41 22722 202 0.88 117 59 | 73313 5 23191 5 11 | 45874 | 4272 589 1.53 | 10470 5
BH6-0-5 8370 19.8 | 20142 172 1.04 22 43 69716 | 13.8 | 16056 4 10 | 58293 4680 449 1.53 | 13286 6
BH6-5-10 8600 17.2 | 23006 64 0.94 25 35 78683 9.3 13065 4 10 | 52379 3997 382 1.58 | 14232 6
BH6-10-15 6470 10 25464 95 1.1 44 52 77242 6.5 23701 5 12 | 41118 5039 576 1.38 | 16275 6
BH6-15-20 10852 | 21.5 | 21334 809 0.94 27 47 | 63652 4 23538 5 10 | 46011 4661 637 1.52 8390 6
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"Spilitic basalt, keratophyr2

(trachyandesitic basalt, s,
trachyandesite, minor dacitic >
andesite) withe a few beds of ~
sandstone volcaniclastic rocks.
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g L J
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g B Atered rocks e 4
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9 da:Altered dacite and Gacitic- 7
etons
3 mdesteTocky 7 ‘Structures and textures of mineralization:
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a Pes 7 vein-veinlet, open space filling, disseminated, replacement
& % / and radial.
©) g § 9 o4 Quartz giarte, quartz monzodiorite. J/ ) Alteration: )
= ;] 8 2 i L I AT p—— i, ki oo oda obonmts s
; with intgfealations tuffaceous .
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Abstract

Abgareh copper deposit located in 140 km southwest of shahrood and part of a volcanic-sedimentary Torud-Chah shirin belt that has facies
in the northern edge Structural-sedimentary zones of Central Iran. Extensive and numerous alteration and mineralization were formed by
volcanic and Magmatic activity in this zone from Eocene to Miocene and are mainly related to the hydrothermal cycle in this zone. Field
and petrographical studies, deposit area, consist of andesite, basaltic andesite and basalt and contains less includes tuffit crystal that indicate
middle—upper Eocene with with argillitic, sericitic, silicic, carbonatic, chloritic and iron oxides alterations. According to the field observations
and mineralogical studies, the mineralization in the region was carried out in two stages: hypogene and supergene and weathering. Hypogen
zone minerals are generally pyrite, chalcopyrite and bornite. Because of existence in oxidizing-supergene environment , nearly almost Cu-
bearing minerals of the main stage of mineralization have been replaced by secondary Cu minerals such as chalcocite, covellite, malachite and
chrysocolla. Fluid inclusion data shows in the temperature range from 145 to 217 °C and salinity between 3.73 and 9.84 Wt%NaCl and depths
less than 390 m. On the base of a forementioned evidences, the principle deposition mechanism of ore minerals was mixing of two meteoric and
magmatic fluids. The host rocks, ore mineralogy, ore structures and textures, and fluid inclusions characteristics and comparison with similar
epithelial deposits indicate that the Abgareh vein system is formed in a low-sulfidation epitermal environment.
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