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G5 b (V) mle 51 28 656 53 V) B L) mle 56 S
B hls sl lile sy 51 gualsd 5 dd el jeseis (VHL) b
byl 5 s Ol i o> (Leg ) mle CO, sl b ol il
(TM) & Sbl o33 sbs Jsde i eslizal L Hall & Bodnar (1988)
e T Cowsa, (Brown, 1989) FLINCOR )l}élps 9 Bodnar et al. (1985)
o plonil 1l ol o 55 PVTX (sl S 550 oy

B dodcr dibiio Jlow 5lo Jlo 1Y

23 FNS GG ¥ 55 2 (G pesm 5 53) ammlasipe ) Slllan pols
el o Bl et adlaie

G b oD 5158 Ol 3 S SIS~y S~ slele ()
4 S s (Kan los 5 (LHV) wle 51 (o (536 53 Il bbb VL
o (TM) f Sl ©s5 slos Sl i YYAC BT o (Thy ) wle 56
plab S Uslee o3 VF B8 (5555 Olin 1 (VT o Sila) -1 0 b ¥
.(wt% NaCl eq.)

(5~ yal 5) o s g a8 same — JE (5 Lal — glan 5 wlole (¥
364 bl (Sas (Kes slos Sl b ol 5158 Olje 53 Sy SIS
b A G (MM s UL pd slos VP L YFYC o (Thy ) mlo
plab &S Uslae doys WA B Y (658 Olje ol (N o KLe) —1F
.(wt% NaCl eq.)

Db 4 mle Sglite Gaa b g 51 Ol 53 Sa 1, sl (v
56 4 oA Ken sles 5 (L) Bl 636 eSS Jlw slabile Slsl 5 LV)
ACE YO o (TM) 5 28 w53 Gl AABC L AFAC op (Thy, ) mle
(Wt% NaCl eq.) plab ¢S Jslan o3 V) BF (5555 Olsn il (07 L)
Jslas 2 y3) 6555 5 (Thy) SbL (Sas Kea glos Kb (glablis (gla 13 g
elodd 0313 OLENO JSU 55 Bl et SLlS (sl sl 3 ol 2 53 (plab oS
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b oS 5l il g B 3 e 5 Vb St 5 SLealS Jlw 55 Bb
G, (bl Sl 5o sois Susis, s les Ltals s Jlw ol o8
5 S spmn Y5 38 s Ll sks S8 50 olS
22 sk sb 4 VL 658 b Jbw e n e TM, 5 Th lalas Ol i
Y JS8) ol s aseneT 5wl (6555 Ldlw b s o 3y 5 b ol slalas
o Steal Yl | (bl ol 53wl Sl il SIS 3 ol 8550

el a8 )55 b slad sl b laaly 52

& —A

Jlow & o7 s o DL (55 plp 5> (SA8 K s pes casds 5b o
3388 Sl ol bl ok 154015 s dilate 3 OLSS (sl 5 555 L
odily opl &S 3,ls sl i i 6555 b b (sl gl 5 Bblaaiar adlate
53 28 g0ls 25 5V (slos 5 (58 b b &5 51 ol )5 e o
52 odal sy sbaesls & a5 b oSl 035 )5 () o 53 55 GbLe
3 i 6855 55 Ml (b — s 581 255 e 015 0 s
ol okt S5 gy 53550058 5 Canpds s il G3sh eag 4 0o
il 5 Ol =0 8 =55 = s — ) Bdlmaaiir HLIE 3 515887 5
oS b, s el Sble faan a4 by 0 b —0 8 — e =59y~ )
Mo o541 5V b 4 5 L g o 1S5 g SVLw L b3l 1 s
1 gle 8 Jlow B3t ) 3 o (slasLke Slalllan ol 43 8 Oy 0 S
S o b s Il L

S 3 s Kas glos ks Sl 4 ax 5 b el YVEC B VF
(Shamanian et al., 2004) Y+ 6 Y¥F -y SLilS 55 cpl o 5o By sl )
Sl 35t Bdlaaior (S 4 gl HLU G Slos 2w b EalS (ol
(6 J )
ol o5 ol slasilelir 53 DIl a8 o i) 93 ¢ Sl 5 i
2 dle YL w5y oS > b s i e (Giggenbach & Stewart, 1982)
Iy Slag s & b 5o cdas o 55 Vb 650558 L alele 0555
Con s Slala slaadlo 5 Ligh o sl oS (6 5 db35i5 L (ST Js 0 o
.(Hedenquist & Henely, 1992) & ,Is
«Camprubi et al. (2006) 5 Cooke & Simmons (2000) lwlae 4l
Jole (ST 5 kil g ol on 5SS L I, gl S sl s
Mo s )3 ol Lamms )3 S EE G058 0l B Dl 5SS
b oSl T b bl 5 6,5 4 555 51 e 130581 ko glaT
3055 8 b pslie 5 05V U8 Ll 5 s HF SHCI I e VL
b 0T Sl e ccatlions @l S SBT ol e 5o e 5 Clen S5
Lo 5338 8 Olrn c05S N  2alS b 5 4 S5 SIS Jl e
o 61485 S o 5 (o 5 ) 0l S5 Db (3l SIS o 5 a8l 1530
Jsbowa pH (e 0 galin 53 o o Lo 3 510t ) 4t 5 b piomad ol
SSEE b S Gl iy i (DOWNES, 2006) ol 035 i lusilS
(S8 51(V) Sl 56T (VAL Sl 5l 8 (53653 b slasbibe
SNt 5100 Yl (Thy, ) e 56 4 s 3 6 Jlw clalils 5

VL—-V

35° p—

30° —

60°

|
[|:|:|:|:|:| Cenozoic Magmatic Rocks
Ophiolitic Mellange Terrains

s se 5 (Haghipour & Aghanabati, 1985) o 1 3 65w oS b seSin FasT, -V IS
45,08) UDMB ¢l olSb 0LS) AMA 01 oSl LS (g5l idu 45 o b ol =355 4l

0l e i 55 55 ) SSMZ 40151 sl 5L 5 pazme) IEMA (55—l 5L
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Occurrence / deposits

] Au-CuxAg
© Pb-ZnxCu
A CutAu
4 FetMn
f2e Plio-Pleistocene
reze2es Conglomerate
Eocene-Oligocene
d Andesitic lava and dacitic volcanic breccia

Mesozoic
Sandstone, dolomite and shale

Precambrian and Paleozoic

Undifferentiated metamorphic rocks

E Mafic intrusive bodies
IE Felsic intrusive bodies
N Faut
X Thrust faut
M -
% .

Oligocene

Road
~ Motorable track

FLSE

b o (0T 3 555 5 e 53 il (gl o8 Cmd g0 5 o e ola =35 5 (63 5= Lt T atg (Landsat TM) glo yl gals s s (CalI-Y [SCs

.Cﬂﬁ;a%—ﬁj_};%5)}BM@MTL§“&M}‘53}EJL§L&A:‘5;QM;%;GKQMB%@M&D

Nay0 + K,0 (Wit)

Subalkaline/Tholeiitic

45

I e
50 55 60 65 70 75 80
Si0, (Wt%)

Na,O+K,0 i » 53 SIO, o Jlaslinal b s o2 53T (slaeSam oSS (gl , TAS (sutivos y (Call cailate 2 )3T (sl o 355 3 505 —F IS

Le Meaitre (1089 L LV SID.Ir
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6 Si0, (Wt%)
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45 50 55 60 65 70 75 80
$i0, (Wt%)

Sample / Condrite

Sample / Primitive mantle

T B ™ M K L Ce r s P N sz Bl T Y La' Ce Pr' Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Lo gin sy 03 g 53 K a5 5 (Le Matitre, 1989) SIO, Lty 53 KGO 53 1l smi (o cailaio oy )3T (sla S o 55 513 505 =F JSCs
sl a8 4 S ol o oty S (5 tailate 93T (slaeSen JSIT &SUS” ala 5 (Irvine & Baragar, 1971) AFM s yos (7 L &
St Lste i gbus g 5 (LILE) &5 5 S glas CgaeSin Bl ole Cote gl o L 5 (SUN & Mc Donough, 1989)
526 Ol e oia300LEs (SUN & Mc Donough; 1989) <y juiS 4 s (REE) GlaS™ ST slic 0 lomtgr 558 (o s(HFSE) YL Ols ot b

HREE sl 5 (5 531 5 LREE e (6 loin

(o3 Jlad S & 3) 700 (50 5 ¥0 ok o e ailate 53 1 S s K0 1 s -0 S50
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Trachy andesite
Andesite tuff
Andesitic basalt
Andesite

F239 Brecciation Silicification

~ Quartz-sulfide vein

/ Fault

Y’ Thrust fault

@ Strike and dip
@ Abandoned mine
(O Tunnel

Ol b & JSK8) 0L 31 I 5o Bdlodaiar ol &) (Gl ¢habltatir JLilS Jool ) 51 ol s slas -V IS

b dled 3 0l S 3T Ol 55 g w8 adkie S48 e &5 Ogeit ) (Ot b Cile 5 2T SIIL

LLablaeiio O

Symi 5 GO L5 S Sor pslal A IS
G145 e S (Lol ¢ Labloann ailaie 51 s
5 SIS elen 4 Jol Jus S5 Dy
SIS, el (OIS
@l Gl (w5 iaT b o
sl o I ol 0 5 Jooi Jls JSCbtns o
bl o S0 55 S G 0] o 1 SIS
o il 5 oyl 5 sladlesl (o 6y g o andil
pame Joi 21551 JE G ps s JE Ol
2 s Al s s b Su SIS ol en 4
(s SU) Cpy (s ) PY 558 0L
Wy el m) Tt ooy Jiwh) Sp ()8 Ga

{55 Q2 K da S h G sy Gor

WY


www.SID.ir

O‘J&oﬁ}&l#b\j’e

Stage 2
(Main sulfide stage) | Stage 3 | Supergene
1 11 111
Quartz e —
Chalcopyrite ——— -
Galena 1
Sphalerite H
Pyrite ————— . ......
Bornite
Tetrahedrite
Tennantite
Chalcocite
Digenite
Covellite
Azurite
Malachite
Cerussite
Calcite
Fe-oxide &
hydroxides

Temperature (°C) | 188-238 243-276
Salinity
(Wi% NaCl equiv) | 614

11-18

.d»,,a,ach,.um.‘5,,.;jmﬁau.“|,..wul’uejutfawL;l,:»‘\Ji.‘z

54°35"
VoY U ~Gd— A VYNV VVVVVV TN -
(& | 2 VMVVVVVVY], soom | 2] Old terraces
[Gd...l Granodiorite, monzonite

Granite

Dacitic volcanic breccia

Andesitic lava & volcanic
breccia

Trachy andesite & andesite

Spilitic basalt (hyaloclastic)

Marble & tallized
fro] dolomite

> Dip and strike
/ Fault

’ Thrust fault

® Abandoned mine
O Occurrence

BERT-Ewi P s1s, Sl Sl gl - Ji.«
Slcsle 5 ol -l gl b gl ik
EN) Sy 3uT (S5 Oljee 55 &S 568 gl 5 b p

(ol dld g sm 4 40)
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5 Gl s @S S ke VY S
st sl (GGl LS pes w5
) 53 CmSa 5 Sy SIS ol pen 4 Jsl
Jisl (7 4ps3 Joi oy slaenS 5 (@ 455,15
3 el Sy SIS Ol 53 sl s
5T Ol e 53 CoelS (6,5 b laenS 5 5850
(e Mg ¢(y e SIS) Cpy (s ) Py

(5,150 QZ (50l ) Tt

1400 =M s N
77 > 4 i Supergene
(//’- ? Late
& h
+
_|| Quanz-caicite Quartz —————— |
1350 vein m0d veoiets i ’ ¢ K-feldspar —— H :
% 'S @ Brecciation Magnetite —— { !
P # Trces [N Chalcopyrite ————EE—— |
il & 5 = ) i & | EEE silicification Bomilew i e — E
D, L Propylitic alteration Pyrite —————— ]
o , | Bl Quartz-itite aeration Tetrahedrite P :
. ~ b i Chalcocite : ———
1250 — P 7 2 T Covellite I | —
¢ 5 "‘\ i & # Slightly altered andesite Azurite E i ——
¢ @ » Quartz-sulfide vein Malachite H 1 T
2 * Chrysocolla ! 1 —
1200 — .« o / Fault Calcite | e R
> - Chlorite ! B, !
e z Hematite ! ———
% = Fe-oxide & ! !
1150 — o hydroxides i ; -
[} 1
1o Temperature (°C) 332-356 i 290-322 i
100m o Salinity ! {
o4 —— * (w1% NaCl equiv) 7-11 ! 3-7 :

Ol s gladsts Ll 5 Lbloacin ool gud g &) slitzal 53wl Ems - IF S

o7 > Calises

[E1Ga-Cpy veinlets and disseminated {n=20)

M Py-Cpy vein and veinlets (n=18)
o [E1Qz-Py barren veins (n=19)

8
Salinity (wt% NaCl equiv)

@ Py-Cpy vein and veinlets (n=16)
K] Ga-Cpy veinlers and disseminated (n=20)
7] Qz-Py barren veins (n=14)

ANSENNASANAAN

B

140 160 180
LT (C)

00 20 M40 260 280

13 305 (Call ¢ dablomdaiom 5Ll Calites a5l SIS Jlw slayLike (5 120 30 555 S 1 Juolm JSC5 (glaln (5l 1 5a5 =10 S

ool Cowsas Gy 5 Lo pslie ol on 4 Jlo SLlS 5 5men LgSI_,;'—\\"’Ji.Z
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33 33 Slan g Jlw slaslile (& 5 VL) wle 56 4 b+ ale 636 35 SVl (Thy) bl SasoSes sl WS DT

ARAs


www.SID.ir

O‘J&oﬁ_’&l#b\}e

T, (°C)

=25
A Cheshme hafez
© Challu A _ ramgt

250
Thyye (C)

27

Salinity (wt.% NaCl)

((Lv.\p&«idabu 33 ded e ) Sy5% plp 5 (Th D SLL ;Mﬂm b Hls s -1V Jg.»

Wlp s aly p bl a5 o LS Calisee Gla 1548 55 (TM) G bl osd sl s

o

wlu.a._a'uiig}.zg '__Hd)ﬁjbbd}?dhs_.)Tb}:

(dilution) Fus;3, 5 (MiXing) Lok

[Py -Cpy diseminatedin=1T
[EPy-Bo-Ce veinstn-20) |

& py-Cpy disseminated (n=22)] @
4 | Dpy-Bo-te veins =15

Frequency
o

.

2 4 [ 8 10 12
Salinity (wi% NaCl equiv)

Gagags S 5 ol IS8 (sl slalages V8 IS
Gl adlee IS, 5 el i 18 b slasbiLe
SEb 3B a4 SV (Thy ) Sl (Ss Kan (glas s yo (Ul

b oSS Jslas (5535 o3 b Jlw (gla sl 505 (o

@@JsTdu&(ppm) &7 2LeICP-MS 5 (Zwt) dwlﬂuXRF@\i‘anﬁ@uJ I

Sample no. Ch-tr1-03 Ch-hs-05 Ch-w1-13 Ch-tr3-10 Ch2-w2-06
Rocks andesitic basalt andesite rhyolitic tuff Trachy-andesite andesite
(Wt%)

Sio, 48.30 57.7 66.76 58.21 54.7
TiO, 1.08 0.95 1.09 0.88 0.80
ALO, 18.27 16.46 15.76 17.23 14.56
Fe,O, 5.72 3.87 143 3.12 5.83
MnO 0.30 0.16 0.10 0.10 0.10
MgO 6.81 2.87 0.42 3.26 2.21
Cca0o 7.78 4.87 4.32 3.45 7.87
Na,0 2.78 2.10 0.10 2.22 2.76
K,0 3.92 3.52 5.02 3.68 4.56
P,0, 0.10 0.15 0.21 0.20 0.20
Lol 487 6.76 3.45 6.76 4.87
Total 99.93 99.41 98.66 99.11 98.46
(ppm)
cr 78 93 140 130 164
Co 15 14.3 12.6 2.8 12.21
Ni 9.9 215 14.6 48.6 328
Sc 42 5.6 12.3 13.1 14.4
Ba 708 630 608 438 500
Zn 129 145 213 167 190
Rb 146 138 223 130 316
i 12 28 33 19 43
Sr 149 168 134 145 124
Nb 1.8 3.9 8.8 15.7 13.8
I 104 17.78 204.7 140 249
v 11.6 13.7 17.9 23.78 34.9
T 0.1 0.1 0.1 0.1 0.1
Ga 9.7 19.9 23 29 48
Cs 10.4 6.6 55 7.1 7.3
Th 10.1 3.2 1.6 3.2 9.1
U 2.2 1.4 1.7 3.9 2.4
V. 102 223 38 54 67
Pr 9.2 7.8 8 7.2 25
Nd 37 18.3 432 43 68
Sm 6.8 48 34 2.3 5.6
cu 240 103 324 34 46
Lu 0.2 0.3 0.6 0.2 0.3
En 1.6 1.3 1.8 1.2 0.8
Yb 2.3 2.3 33 2.1 1.1
Gd 3.2 5.4 3.4 55 47
b 0.4 0.7 0.6 0.3 0.5
Dy 33 2.2 45 3.7 2.6
Ho 0.6 0.3 0.8 1.1 0.4
Er 1.1 1.9 1.0 0.1 1.1 .
o 02 01 02 03 os WWW.SID.ir
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Lilo aatr atlate 1 5LtilS” 3 jme izt A 31isd ICP-MS al&is 4 i =Y Ui

Sample no. Au (ppm) Ag (ppm) As (ppm) Cd (ppm) Mo (ppm) Cu (Wt%) Pb (wt%) Zn (wt%o)

Ch-tu-17 0.06 8.3 120 153 20.7 1.0 13.0 0.3
Ch-tu-18 0.3 8.1 65 17 14.3 2.0 5.0 1.2
Ch-tr-84 0.7 3.4 97 16.5 14.9 17.2 10.0 4.1
Ch-74 0.1 0.3 42 3.6 17.8 3.1 0.9 15
Ch-tr-10 0.1 0.8 98 5.0 0.5 0.9 8.0 4.2
Ch-po87 0.09 4.8 49 64 1.0 3.3 11.7 3.5
Ch-87 0.03 2.0 356 5.0 8.9 0.9 3.0 4.4
Ch-88 0.03 0.9 1020 2.4 1.4 0.8 3.4 0.07
Ch-tr-50 0.002 1.0 678 2.2 2.8 0.02 0.04 0.1
Ch-tr-80 0.008 0.4 37 12 14.9 0.02 0.4 0.3
Ch-tu-90 0.04 0.2 27 135 0.9 1.0 0.9 0.2
Ch-99 0.2 8.5 100 34 19 1.4 0.8 0.3

Mo ailate 31 5LaslS’ O prn paie 8 3l ICP-MS as 4 525 s ¥ U

Sample no. Au (ppm) Ag (ppm) As (ppm) Sb (ppm) Bi (ppm) Mo (ppm) Cu (Wt%) Pb (wt%) Zn (wt%)

Ch-tr01 25 116 1120 nd 185 12 7.3 15 0.4
Ch-tr03 20 21.7 89 nd 503 9.9 0.2 2.8 0.2
Ch-tr13 31 34 57 nd 1.85 7.5 2.1 1.2 0.2
Ch-hsl1 0.8 <1 5.2 20 <10 0.3 3.2 0.3 0.05
Ch-hs10 0.6 0.2 7.8 12 0.3 0.5 6.1 0.8 0.02
Ch-tro1 9.8 9.4 895 41 156 50 0.2 5.7 0.1
Ch-tr02 10.2 23 219 11 38 24 8.1 6.9 0.2
Ch-tr03 8.7 43 321 30 47 43 14 3.4 0.6
Ch-hs04 1.2 0.3 <10 2 0.5 <10 0.01 0.3 0.01
Ch-hs12 <0.1 <1 34 59 <10 0.4 8.2 0.2 0.03
Ch-hs13 <0.1 0.6 17 nd 0.3 3.8 7.1 0.1 0.01
Ch-tr04 25 76 1045 6 3.34 8.5 11 3.9 0.5
Ch-tr05 13 41 1718 12 53 24.5 3 4.2 1.6
Ch-tr06 46 32 229 180 33 32.8 2.3 5.6 2.3

ACho) Jl> 5 (Ch) bl aciar sla LS 55 Jlw (sl )Lk (5 20 50 55 Son slaosls—F J g

. Volume - Th . Te Tm,, Salinity
Sample no. Mineral % Origin n RS C) ) Wt% NaCl eq.
87-Ch-68 | Quartz | 10-30 | P-PS | 13 | 140235 | 205t | -13200 7810175
-19.6 5.0
87-Ch-Tu | Quartz | 20-40 P 22 | 160260 | 2810 8210 471012.0
19.8 29
87-Ch-23 Quartz | 30-40 ps | 26 | 157-285 | 2Rt | -l42t00 6.2t017.9
-18.8 4.0
89-Cho-8 Quartz | 40-60 P 20 | 290-350 | 29210 6210 481095
-19.6 29
89-Cho-11 | Quartz | 50-60 P 30 | 300360 | 221t 6610 3.0t010.0
18,0 19
89-Cho-12 | Quarz | 3040 | P-s | 23 | 200360 | il | 020 5010100

6 S 03101 L& sl AN
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o G AS e gazen 5 Sl (abl daiir Sitme bl 3 Sl s yLile 5 ouilid SIS 1308 olid e sla S 5 5 A lio =0 sl

Sl § GuS > (IT) gig5 4 5~ 9 (I) Lbl>dosi> LSl s T 39
Pb+Zn+Cu (I) .
Pb+ZntAg+Au CuxAu Zn+PbAg (IT) oo o3k
b f s bowlsde claojlS o s LY ) . s ) -
Ghr 2 q;ﬁ }iuix{dh;f’ i sl DL LTS Comls 5 AL~ 5T ey 5T b e
&LJ{}&L\?) df)};‘f};wljd.:}{gsquf) —Af) (a;)w};fjs)slq.f) —Af) ‘5)L¢glfd.ﬁfb
el 5 il oS s S oS palSs O (55l 5 5 oS 88 Sl Sl bl g osle
Ga+Sp+Py+Cpy+BoxTet-
Cpy+Py£Sp+Ga+Gold+TntBo+Clc | Mg+Hm+Py+Cpy+Tet+Ccl+Mal+Az+Cv+Cry TntCer+Mal+ClcCv:Dj
bbb § el  wbid Sb7
Dol+Qz+Cc+Ba+Ep Qz+K-feldspar+Cc+Chl QzxCc
ket 9 (s o St 3 (Sl g = g Sk 5 &S 5T eSS St s | (SIS b s o Sl 570
Early st Stage 1
r gk -
Early stage Tha=213:C
Thy,, =344°C Salinity=10 (Wt%NaCl)
Salinity=9 (wt%NaCl)
Stage 2 A E b ~uSile
Thtotal =287°C Th,  =260°C ; (Lé) ff i
ik 0, . otal SIgw 4 “w
Salinity=12.7 (wt%NaCl) Late stage Salinity=14:5 (Wt%NaCl) ?v“vtgﬁJNaCﬁ
Thlolal =306°C Stage 3
Salinity =5 (wt%NaCl) Thy =167°C
Salinity =7.5 (wt%NaCl)
Depth=600 m Depth>700 m Depth=380 m (M) i S b3
Pb (3.1%) Cu (3.0%) Pb (4.0%)
Cu (1.0%) Pb (2.0%) Zn (2.3%)
Zn (0.8%) Zn (0.5%) Cu (1.5%) oSle sle
Ag (30.6ppm) Ag (20ppm) Ag (3ppm)
Au (14.6ppm) Au (15ppm) Au (0.1ppm)
(Shamanian et al., 2004) SR 235 ol 5 OYM) Gl ol &l

(35 CON 6o Slen HM 6o 28 MY 60 iy BN sl TN ey jial 5 Tt ¢y 1BO oy 1o SIS CPY 0 1w PY 0 Jlinl Sp ¢ JE G 1 laz| e
sl EP e 5L Ba sy IS :Chl e s dgs DO ¢ ndS™ :CC ¢ 54155207 ¢ sSISClC IS 55 S CrY ¢, 53T :AZ ¢ 3 5-Dj 2555 :CV e SYL :Mal
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Abstract

The Torud-Chah Shirin volcanic-intrusive arc, in the south of Kavir-e-Chah Jam depression (SW of Damghan), hosted many Pb, Zn, Cu, Ag and Au
occurrences and deposits. Cheshmeh Hafez (Pb-Zn+CutAg+Au) and Challu (Cu-Au+Ag) polymetallic vein-type ore deposits are the major one located
in the central part. The Tertiary calc-alkaline volcanism and related mineralization occurred along the main Anjillo fault in the north and the Torud fault in
the south with NW-SE trend. The exposed rocks in the Torud-Chah Shirin consist of volcaniclastic sequence composed of siltstone, thin bedded sandstone,
lapilli tuff and volcano breccias and mostly andesitic and andesitic-basalt flows. Main host rocks at Cheshmeh Hafez are andesite and andesitic-basalt,
while in Challu are trachy-andesite and basaltic trachyandesite, hosted polymetal hydrothermal mineralization in the area. Mineralization in the Cheshmeh
Hafez occurred in three main stage includes stage 1) vein and disseminated pyrite and chalcopyrite hosted in quartz with homogenization temperature of
188 to 238°C and salinity of 6 to 14 wt.% NaCl equiv, stage 2) main sulfide mineralization with vein, disseminated and brecciate texture hosted in quartz
with homogenization temperature of 243 to 276°C and salinity of 11 to 18 wt.% NaCl equiv and stage 3) replacement mineralization and vein-type (quartz
and barren calcite) with homogenization temperature of 148 to 185°C and salinity of 4 to 11 wt.% NaCl-equiv. Mineralization in the Challu district with
low expanse and simple mineralogy occurred at two stage composed of stage 1) vein and veinlet pre-mineralization stage includes specularite, magnetite,
chalcopyrite and pyrite (T) hosted in quartz with homogenization temperature of 332 to 356°C and salinity of 7 to 11 wt.% NaCl equiv and stage 2) brecciate
and stock-work post-mineralization stage includes pyrite (IT), bornite, tetrahedrite, vein-type calcite and chlorite with homogenization temperature of 290
to 322°C and salinity of 3 to 7 wt.% NaCl equiv. According to the recent studies, it can be inferred that with distance increasing from Challu district to
Chesmeh Hafez mining area, homogenization temperatures (Th), salinity and depth of mineralization decreases gradually and mineralization at Challu and
Cheshmeh Hafez districts have characteristics of an individual mineralization system that caused by mixing of hydrothermal fluid with meteoric water.
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