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1. Volcanic Arc Granitoid
2. quartz-sericite-pyrite (QSP)
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Fig. 1. Simplified structural map of Iran with position of Hamech prospect area (composed of Alavi, 1991 and

Berberian, 1981)

S lae gomn adilate () pboler e ViV v e g
Sl Gl Co g5 5 sl )3T SlaassT slacKen
adlete 45 das o QLIS Jiagh cpl s odplil Sla o
3 Sl e ol i eSin 5 plid e o6 s 51 eat
SIL Gros chaulyde SLAET 5 Grestas U (5358 slaosy
JS8) ol s 5 IT3T (S gladomly ioean

dilain (w0 )
45 5 55 gen (LS 03 gulomn ¢ pulidn; s go L) |
Vahdati-Daneshmand ) d s VY0 v v v alis s
aii 3, 5dled 45 S 53 5 (and Eftekhar-Nezhad, 1991
Vassigh and Soheyli, ) ;& ol ViV e v v e alid e

VYO wlid e gLt al .3, 8 e 15 (1975


www.SID.ir

o) Sen 5 (solosel 1§

Ay i slac b1 5 e dB 5 Oly o (glaSTl
N oty g il de g ol Sl dge slaaal T
U oo s baadl- ladsly pl.tins o a5 1y adbaie
GlacsSin Jold xin 4S o3gdoe o, edld 5 o 8

A5l g a ) Sl odi ol B SlaassT

(G 404) (SD5d5 Sldu>1g (B1579 50
6315 Gras dasi 358 Slros g (gah LS 03 gudoes o
S WUles S 3585 K05 Gaes das 5 SLassT sladsly 5o
S b laes g ol odipls GYL L Sle il e Yoz
A1 (6 ) P U s 83955 5 S o o
g3l g8y S s 2l e A S sl 1 S
T P S RNt C T PRI P A PPy
dad (6555 Sladoly i S BB Calises slaos g
i 038 w4 S L T Sl Bl bl Geee
L olresss &y smoas) OF 5l oy s Olejpa S
s S B (5L 85 D 50,5 (5 S b O sa
Lol jon 03 el Gras 4ed (63585 Slaos 5 b pled Juld
Sboss O 54 o5 b s LA oS
G355 slaes g U g T v YL L PYPREDE
s g lim 5 SLST ke ol o 55 ol joty S35 15 oo
B 5l (6 by 51 CBL (Gl 03 gukome (63 585 (glaes 5 LD
] RO A BN WS K - A PCW- ST PR INWPSYS TR W
5SS g ¢S 5 OIS 2 5 e ST Juli sl s
7o layhldys (Sslp el plaess cpl . Cwl dids)sa
S i gn ddop) s S slapl b asly
S5 3235188 = S 5 g 5l = (1AP) (6,05
— g (D) (§ 55— iy 590 «D.P.AP) (6 25
~ g — iy s D hmp) (6,8, 0 S i)
e (h.b.cp.MP) (6,55 Ty 59355 38 S 3y 5alS

gl o

1. Quaternary terraces (Qt)
2. Quaternary alluvium (Q)
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Fig. 2. Geological map of Hamech prospect area (Scale 1:20000)
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Fig. 3. Microscopic images of subvolcanic units in Hamech prospect area (XPL). A: Hornblende Diorite porphyry, B:

Hornblende-Biotite-Pyroxene Monzodiorite porphyry, C: Biotite-Hornblende Monzonite porphyry, and D: Diorite
porphyry. (Abbreviations: Pl: Plagioclase, Hbl: Hornblende, Bt: Biotite, Px: Pyroxene) (Siivola and Schmid, 2007)
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Fig. 5. Microscopic images of Hamech intrusive alteration. (XPL). A: Argillic alteration, B: Quartz-Sericite-Pyrite
alteration, C: Silicification, and D: Propylitic alteration. Abbreviations: Cly: clay minerals, Py: Pyrite, Ser: sericitic,
Qtz: quartz, Ep: epidote, Chl: chlorite and Cb: calcite and Si: silica, (Siivola and Schmid, 2007)
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pyrite and iron oxide mineralization in surface outcrops, and B: Goethite mineralization in the border of carbonate

veinlets that has filled space in a shear zone
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(Siivola and Schmid, 2007)

Fig. 7. Microscopic image of veinlet mineralization in Hamech study area (Reflected light with 10x magnification-
diameter of images: lmm) A: Galena and sphalerite, and B: Pyrite and chalcopyrite. Abbreviations: Sp: sphalerite, Gn:
galena, Py: pyrite and Ccp: chalcopyrite, Abbreviated minerals name from: Siivola and Schmid, 2007
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Fig. 8. Microscopic and macroscopic image of veinlet mineralization in Hamech study area A: Secondary calcite vein
with pyrite mineralization in the border. Calcite veinlets cut altered monzonite host rock, and B: Disseminate-veinlet

mineralization of pyrite in host rock
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Fig. 9. Classification of intermediate intrusive rocks and mafic bodies in Hamech prospect area (Middlemost, 1985;
Middlemost, 1994), and B: Al,O3/Na,O+ K,O (molar) vs. AlO3/(CaO+ K,0+Na,O) (molar) diagram in order

classification of intermediate intrusive rocks (Shand, 1948)
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Table 1. Major (Wt.%), trace and rare earth element (ppm) composition of Hamech intrusive rocks
Sample 2-1E 3E 16 E 97E 144 E 146 E 153 E
Longitude 58551.4  58°5511.1° 585511.1 58°5431.9 585729.5 58°5732.6 585809.7
Latitude  32246.8  3272350.7 322350.7 32°2312.1° 3224109 322410.1 32723479

Petrology Diorite Diorite Diorite Diorite Diorite Diorite Diorite
Wt.%
SiO: 60.83 58.65 59.29 58.83 60.08 59.87 57.28
TiO2 0.54 0.53 0.56 0.60 0.53 0.52 0.56
ALOs 15.10 15.71 16.10 15.78 15.71 15.88 15.37
FeO! 5.38 6.39 5.96 7.14 5.87 5.62 7.01
MnO 0.12 0.14 0.13 0.13 0.12 0.11 0.14
MgO 3.51 2.94 2.00 3.30 2.97 2.24 3.47
CaO 4.89 6.34 6.90 6.48 5.59 6.31 6.77
Na.O 3.21 3.13 3.18 3.18 3.49 3.24 3.24
KO 3.17 2.48 2.42 2.61 2.63 2.50 2.69
P20s 0.28 0.31 0.34 0.33 0.33 0.33 0.33
LOI 2.74 3.16 2.90 1.37 2.44 3.14 2.92
SUM 99.77 99.78 99.78 99.75 99.76 99.76 99.78
ppm
Ba 779 619 586 576 931 748 655
Rb 68 61 57 57 55 50 59
Sr 777 822 933 1109 945 903 893
Zr 96 77 &3 78 89 79 81
Nb 3.1 3 3.5 2.5 3 2.5 3.1
Ni 7 11 10 14 8 - 22
Co 13.3 13.3 13.0 17.5 12.3 11.2 16.1
Zn 108 99 84 80 82 - 79
Cr 15 23 18 23 14 - 14
Y 15.0 17.3 17.4 18.3 15.4 15.2 18.1
Cs 7.5 16.3 12 7.9 6.5 8.5 4
Ta 0.2 0.2 0.2 0.3 0.2 0.2 0.1
Hf 2.5 2.1 2.1 2.2 2.3 2.0 2.2
La 20.7 21.5 21.6 22.9 22.9 21.1 21.4
Ce 39.2 40.0 40.0 41.1 40.9 39.9 40.5
Pr 4.8 5.1 5.2 5.0 5.2 5.0 5.2
Nd 19.1 21.6 22.3 20.7 22.4 20.5 21.6
Sm 43 4.4 43 4.0 4.2 3.9 4.4
Eu 1.01 1.21 1.24 1.21 1.21 1.19 1.22
Gd 3.32 4.15 3.90 4.13 3.61 3.24 3.95
Tb 0.45 0.58 0.56 0.56 0.48 0.45 0.56
Dy 3.20 3.32 3.29 3.50 291 2.77 3.23
Ho 0.59 0.62 0.67 0.73 0.59 0.56 0.65
Er 1.76 2.02 2.01 2.03 1.73 1.51 2.06
Tm 0.25 0.31 0.29 0.30 0.28 0.23 0.29
Yb 1.76 2.09 1.86 2.15 1.90 1.75 1.91
Lu 0.28 0.31 0.36 0.32 0.32 0.26 0.34
(La/Yb)x  7.93 6.94 7.83 7.18 8.13 8.13 7.55
(Ce/Yb)n 5.76 4.95 5.56 4.94 5.57 5.90 5.48

EwEu* 0.81 0.86 0.92 0.91 0.95 1.02 0.90
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Table 1 (continued). Major (Wt.%), trace and rare earth element (ppm) composition of Hamech intrusive rocks
Sample 19E 50 E 55E 112 E 73 E 74 E
Longitude 585610.2° 585503.4 58°5514.6 58°5457.5 585335.5 585341.0
Latitude 32°2503.2° 322440.1° 3272428.6 32723239 3223212 32723203
Petrology Monzonite Monzonite Monzonite Monzonite = Gabbro Gab. Diorite

Wt.%
Si0; 59.79 58.17 56.62 57.23 45.90 51.80
TiO: 0.64 0.57 0.57 0.60 0.90 1.17
ALO; 16.25 16.02 15.48 15.72 13.88 13.31
FeO' 5.70 6.48 6.48 6.75 8.93 9.03
MnO 0.11 0.14 0.13 0.16 0.11 0.16
MgO 1.21 4.08 5.22 3.05 11.60 8.60
CaO 6.48 4.88 4.83 6.63 14.12 11.15
Na:0 3.35 3.12 3.55 3.85 2.41 2.79
K:O 4.00 3.21 3.16 2.58 0.27 0.15
P20s 0.45 0.32 0.34 0.39 0.07 0.10
LOI 1.76 2.84 3.41 2.80 1.66 1.63
SUM 99.74 99.83 99.79 99.76 99.85 99.89
ppm
Ba 696 593 676 517 13 13
Rb 92.3 76.2 69.1 53.5 8.7 3.6
Sr 959 665 746 1124 191 143
Zr 102.6 70.0 79.4 95.5 33.6 79.4
Nb 4.8 2.4 2.8 3.5 0.5 1.1
Ni 7 9 4 - 111 93
Co 11.7 14 14.9 16.4 39.3 37
Zn 65 80 62 80 31 63
Cr 3 8 20 17 421 286
Y 16.4 17.5 16.8 233 18.9 26
Cs 4.9 14.9 12.3 8.1 10.1 2
Ta 0.3 0.2 0.1 0.2 <0.1 <0.1
Hf 2.7 2 2.3 2.5 1.2 2.2
La 26.1 19.1 21.6 31.1 1.3 3.3
Ce 49.5 35.4 413 57.6 3.8 8.4
Pr 6.0 45 5.0 7.2 0.7 1.5
Nd 25.6 18.9 22.9 30.8 3.6 8.4
Sm 4.9 4.0 4.4 5.7 1.6 2.7
Eu 1.30 1.12 1.24 1.47 0.69 0.99
Gd 4.14 3.68 3.87 5.21 2.52 3.72
Tb 0.55 0.54 0.55 0.68 0.46 0.67
Dy 3.14 3.16 3.31 4.06 3.41 4.46
Ho 0.62 0.67 0.62 0.89 0.75 1.02
Er 1.64 2.06 1.86 2.74 2.00 2.82
Tm 0.27 0.29 0.29 0.36 0.30 0.41
Yb 1.81 1.88 1.98 2.58 1.89 2.79
Lu 0.27 0.31 0.32 0.39 0.32 0.40
(La/Yb)x 9.72 6.85 7.35 8.13 0.46 0.80
(Ce/Yb)x 7.07 4.87 5.40 5.77 0.52 0.78

EwEu* 0.89 0.89 0.92 0.83 1.06 0.96
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Fig. 15. Position of important deposits in the region, which are in connection with porphyry systems (Hamech area

placed at the western end of Shah Soleiman Ali Mountains).
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Table 2. Comparison of important geological features of main regional deposits with Hamech prospect area. Used
references based on the number in the table, 1: (Abdi and Karimpour, 2013), 2: (Angeles et al., 2004), 3: (Malekzadeh
Shafaroudi et al., 2010), 4: (Malekzadeh Shafaroudi et al., 2015), and 5: (Samiee et al., 2016)

Target Name Mmegil}l’llzatlon Alteration Style Subvolcanic Rock As;\(/)lceitaatlion
QSP, propylitic, argillic, silicified Diorite porphyry to i
Hamech Porphyry Cu and carbonate zones Monzodirite porphyry Cu-Au
Porphyry Cu- argillic, advance argillic, propylitic Diorite to
1 s b )
Kuh-e-Shah Au, epithermal QSP, silicified Monzogranite, Syenite Cu-Au
Monzonite porphyry,
Sheikh Abad? Barr.en high-S QSP, pr.o.pyhtlc, argillic, silicified, Monzodloptf{ Cu-Au
epithermal sericitic and carbonate zones porphyry, Diorite
porphyry
Maher Abad®  Porphyry Cu-Au intermediate argllh.c/phylllc- Monzonite to Diorite Cu-Au-Mo
advanced argillic porphyry
potassic-intermediate argillic/phyllic- .
Khopik* Porphyry Cu-Au actinolite-sericite hydrothermal Diorite to Horpblende Cu-Au-Mo
. 1 Monzonite
breccia- supergene oxidation
] Diorite to
Khunik® High-S & Low- propylitic, argillic-silicified, sericitic Monzodiorite Au (As-Cu)
S Au epithermal
porphyry
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