[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

FEF YD dmio 51 A0 line) opylez 5lad opylez 3 S Jlo g

G Jol) poegs (295 o sailio Cu-Au-Bi il 355150 9 b SE
Sl 21558 ae oo (yliwws )|

T ol @b aadl ol ol oo 300

Ot w52l LR s e sl UKLy o canidpl 09,5 )
Lo ey olSisls qogle oty o aolidy o 03,5~ F
QONITE s g5 asend AT/ 110 sl 2Ly )
Sgamy 3 1 Glachie o5 cudl hsS 0)li plardsised o (Sesluogey O¥olsi slie  oads el slagjlo s s00ss
50 p0sS 9> o (Sdilaie gt (pl j0 0SS (Scavenging) wgyl> Clie b Jolss jo sle S go,li 5 b 51 oYL ol w5,0l8
* Coilea 35155 S5l S 9 IOCA g5 (oS 213 5l slaigas Glgie 4 (S 21338 (sasgomme Jlod (250) liws )| 3,5l
o> oIS ke 095 (wgilgus o I (lon (il 53 A8 E sas 2 9590 Dgamer Mo s (0] polis degazea b dpilsus
oD gy Mo b ol Bl 5 aland oS5 4 ol Baa b (pg xSl 5 Sgeny Db B ) Gl i3l 5 Sgany
(BirsS29 (2,25 Jsep b) Coigamnn i Jols allate )3 b gl 50 F5e GG nete Olye 4 Dgemas 095 Sl S
Sy oo 5 s aled pls axies (CugiaBioss 0,75 Jgo,8 L) 03] Sgams g (CugseFennBii 28216 (025 30,8 L) caiSloy!
s Bi' & B o ammie ()l (5eeST Gl o] wge @1 g Sy el 008 Lol slo IS 51 ous SlT (glagyg iUl oS
AU 590 o ayy2xe 00 ST slacg 2SI lanly 3 56 lsie 4 cutiSo olad ) Loyl 5l ol 0 Lane 10 Doy (1025

Sl 00 O gt )13 641....»54.: Q—l g.)..\} 9 o)u 5o Auo 4
00535 Mb gl gy iy £ Coilat = 15065 (65l T 4 anlsd 1 goadS ol

516 e olpl ,o (Anarak Metallogenic Complex) 5 ,ul
ot G5 55 poosS (970 saibie ol bap] salex
5 OY7 OY b OV FO' 3,5 s b S, L1558 sacgeme
SreskS WV alols o XF7 N b YYO OF Jlsose
T s )l 8 (ledal Gl Gles )l 58 e
VAV sla o b poosS dilaie owliiiipes) 5 2570 Sl
SN0 e olidipme) boacd 3 oolizal L VAAY
ES 15 wyy ololid )5 Lawgs [Y] asegs VYo v e s Dl

el o ploul (JLiegss) & ganST5iSS

o e Qi laan oS s Sl e g 2alS
9 o)l S b 11y o)l (erdgSiid sla Sy J S
ols e LiSly s &y pbitle glheans S
(e lorlisSind Ll s ojlss Saw s gl oS
5 b 5 (Bl Sl looed - (lS G Sl s
Glize ot ;o o)l gabiwgy S O 2lee ol )0
S oAl 4 e a3l acgemme Bgd g0 0SS
b 5 —deng)) 0 yeS 090 oo adlaie Sy ) goite (g3l
Olies (515 olasS sliwl, jo G0 g et st

tale.fazel@gmail.com : Sog mSUl Cany e AYFAYANIVY 2l e AVYAYAN P+ 2l ¢ Jofne o0 9%


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

Olpl (bt G g (ol jols alomo

ol Al ¢ ol ge FYF

b
s e ol Sl 25 5o SO 238 (Cdlow) asgee
madhie 4 (98 O gy JuS g8 (i adlsl 4 Jled
SOl (Sobdlsd 4 o 3l g o)lsy — ol (Sudsdl
(@il oSy b slns 5l S sadhie gb oo Sgume
S ghoe ALl (pol> (S5550 9 (e ensleSle
plst ol (59, (0] g (oo ulidiine; laisms)
—dilaie ) o | & )0nSToSs &S 18 gy lolid S ol o
15 po0sS dilais 45 WoS wpe aihite Lid 4 ) S, o
op 090 sadhio 358 o0 )13 dsgere (pl Jled Sib
G035 &S oo yiBd-dreg )l (6358 - Jlasas] an oS 5l i
Voo (S5 9 oy gl o 4 p305S (9095
B9 e wgacne dilate cpl (S3led (n e @ SeskS
LA-ICP-MS 5, 3l oolaiwl L U-Pb s Jlw (glo sy
Faxef U OFxeF o oS sboS oS p) sloyok s,
5 pd0sS (3985 (go0g (sl (Ypresian stage) Jlo cygukeo
GlaSiw ol 5 oodle IN] cul T & ady slacils
loamly 5 auliS slaal «Sigjs5eSgiealy (15,5
ailaie (S gloazly ;S0 5l 528 gl dgiiang - Slaas]
sl sh g5, K-AT o nw Jlo (olol 5 () JS8) aizs
S W55 s g ol glosly p3 o g Jgesial
Loy T gl (Vb Lol Jobee) Jlos cygakes YYY B YA Jolao
Olgie 4 basly cpl el coge a5 U] Wl cansa
Slasxly Wgd Cguons dibie (Siw slaasly (n Fsed
(O JS8) W)ls geis) poosS Syl 08 50 el w8 5o
2 4l S S5y slogid B pyS aY e b s glacSal
SS9 (50095 4 S35 Sl ASu )3 il (w2 9 90 (sailaie
S ol el G g plend oS i Shgsiws pdogS
@ o0 $3l50 55 5 sk Sol S o Kl S5 g
oS ol oad poosS Codgil mpir i 45 olis
S JSene dilate o g gl Ssiians - Slaads]
S galigay a5 Ceul Sl g ol (S slaasly
0y Alwgnll jobay Lo paiSSl g By (awldg, oy,
SlsT aldas aly 0 po0sS 292 o adlaie o .ol ool
2l aihie aw DAY ous sl gloiagi 5 [1Y]

Aoy B yme (idu Sl

SS9 Gy 5 (owlidize) Gy olel
po0sS 0 iudal saihie dw (D)5 S19SS S50 oy
ool polie 5l o3l aix (slags g sl)ls 45 wad (Bya
L3l lagle jo il (aadse 5 0)8 cDgom (o b
ol 0 G pSerre il e Ver Sl Gl G gsz g (sl
O ST B ke UMb (5 00 5L aS ol plonl adlaie
g (ol 0D (mmr gmy 2 ol 3 IYT a0yl T 6l
LGl ol § Sl B S b SRy 5 2l
oz )0 Faemmn Slo A g o)l enlisSo 58 sla S
JPB swyp 9y50 po0gS (gaikie Cu-Au-Bi Sils o Wb
2,5

I O89)
o255 5 S ok (2l3al Sla il (o) olate 4
celie slahyy Sl esliil byl paiges I llS
S50 ool Cewddy glaosly g a8 )3 (13 LUl 0,00 2w
B saw Bloal ol 4 oliws @y bS5 lels
L as o cuby bas, 5 S5 alixe glo sy 5l diges
oS3 s o alaie Fr olas cenlie sladiges e
S e s eopls oKy o Sakie oSS o ladiges oyl
235 )13 silweslel 8)50 (lnl (Gane Slge (559l B DlasioS
ool b Sb5b 9 (sy9e loygi colainl b ablie ]
oiole;l ,o Axioplan2  Joe wl; il gSius,See
e se 5yl 8 Dlankos S50 g a8 o0yl oKl
Sl 6598 Slaemyp 3 o WS 3 () 9590 Ol
oz 5l slwoslel 5l gy ahaie VO legas a5 3,50 sla S5
Sws slaybg, 4 (carbon coating) oS s
3 LEO1450 VP Joo (SEM) _ivg, (59,5 g8y So
3,30 Cameca SX100 Joo (EMPA) g 2SIl oS5, o500
-l g b g Sl ol 4 Gialojl i S 18 L5 )|
pormSSl gl Yo g b, (KV) ClogkS YO U Y+ soins
bogio Oloj Geizmen ol pldl (9,500 O 95 SlE 5 (MA)
Cowlas v 5 4l T BV (o ate jo ol gl K2
03y yolic gl (WE%) (Sjs doys <0V dga> jo oKl
oleaS LS clagl Llulis Gun b by ol e
Fe jolie 4 (olotws 9 Vb (ol b (S9S polad (s
sl S5 g laisl By > a plxl Te Sb Ag Au LCu Bi
el ooy olesl [F] Whitney and Evans 5 oy ;s 08,6


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

svy .. gaihie Cu-Au-Bi Sils 351,00 o bl S

VWAO (liene; oF o,lad YF ol

WEI hyodaci . igni
EOCENE -. e desite-basalt, andesite tuff,
tff-breccia
E Limestone, marl, shale, sandstone
CRETAC
EOUS | s totad
| “— |
PALL-:UZUlL'- Kuh-e Dom Metamorphites. Greenschist,

phyllite, crystaline limestone

u"n Dom
d Prospect

V/ 44 Homfels

RXXA stam S - Drimge

-_- Granite porphyry dykes

- Granodirite, granite, diorite,
quartze syenite

% Ignimbrite _Irachﬁ‘dacitc, ryodacite,
tufﬁle.ryollletu 5

LATE EOCENE

(] Sl s L) ailoas eols lis )] jo ol5al5 dblaie du CunBye a5 po0gS 9o (dilate ol - cwlidyae; (sadd ) S

Cu-Au-Bi Susls ‘swla.&&ua ) ‘swl.u'b‘s’lf

Fo o 5 b S, o S oslls oy 558
Pl Gl Gl 3o Gl L oS eads JSE5 (il
ashie sy leS o oul cdalin lacdl § cole 04d oo
«(colloform) s,s86lS" «(crustiform) (¢,:3 locdl « folis
IS S o (WY S cl a5, 5 B
JoSis S oy yilgl 3 lgie 4y Ve Sl b (glass slacailon
o Ve o8 g3 L 55)lsS ol e 4y Ll aaT ) sonias
gl oo Dgmite ol o318 galS laiea kas, o o>
25 yen (Al 5 0asSTy lajsl g0 4 Eulen (s5la S
S SE (CF JK8) cadl oolas ) (565 i slagiyleS L
b Al oty > 2y Yo o S8 b suilse
Obwe 0 Cuslen (5)sb sbewlsl b o|,¢.® el ‘5‘495)
Sl fnge Mord JS corlS 5 555 slalS
a9 SameSIl ol SlglE 5 aaS) o sudlgn
oyl el slael b sled 095 lugily slo IS
(o V JS8) el cozils

po0gS s g lorigu ¢ Jolds Coel (o5 i a4y o15alS 3blie oyl
Sl ¥ p00gS (Olbtuslon— 35,18 las, wils) )
¥ poegS 5 (odge xSt el Slils ladl 5 (sl a5
(Al (Koo gloosly a4 s ool o5l Kels)
i DML g5l S e 5 e o i () USS) aiies
) poesS sz gl jo (Wged Sy 0 05 4o p)5 00
e 423;);9 P Oy90 ij U’i‘ » FLERW odud

Sl by

baF ) cawan

SalS” gadlaie Ve S92y (sbsS S SIS g (i bl
O slaws coles ol 3DV sl Y psegS Sl5alS (g0,28 yo
e b 6ldS,; &0 4 gt cslen 515 Jaxe 3
Ot 0 NE-SW b)) L g (s0l35, coale b JSo
03ls Laseis oS (ol slacajusl g cdlib (S5 sl S
G OUL)Y bas) Saxe ool ddhais cpl jo (Y JS3) 0l
Vo bFe cud s (008 (500 o bl b S0 Sljlse
%JBB'QLQK)UJW‘OMMUJCUPWQQ)Q
Culses g yio Vo @B Goc e Yoo B ¥ oy il ljls
oSk e b (e 0 (Siho) 50 10 (s b 10 (5845

RESUIWE 1 FeOmtal M)O AR


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

ol Al ¢ ol ge YA

133°58'N

ViV YV v
VV VY
YV VYV

D Quaternary sediments \ Fault
E Porphyritic granodiorite %
Inferred fault

\
% Microquartz diorite
L. Hematite-

Kuh-e Dom granitoids 6N sulfide veins

Diorite and monzodiorite Bore Hole no.
Trachybasalt and andesite (BH)

D Rhyolitic tuff and ignimbrite

ot S by b ol £ Coilen - 5,155 110.5 510.1) Same 3310 ] j0 45 ) po0sS (sailaie oo ool cwlidi o) gaids ¥ JSi
el oy 53 S 50 BH) (g le> bl o les [VF] wlowss |Sa5 K00Ss Sljlge 0 e Coow 4 s g

g ComalSE 55168 slafos 3l ISCice (g 8 Bl () Jolss poogS (gadlaio Cu-Au-Bi Klils 5, K Kw Sy, palal VS

S S jpax (o (JSKaoss loyi)leS b adjen Ojse @ lans cuslen (60l Ol ( oyl ol jo lars coslen s,
Gl )0 CowgSIS il Oy 0l5 05 (g3l S (D g 35,195 0aiSTy slaails 5 (glasd Cuslen of jod oy 5 oy SIS (gadlgu
Bn 55,55-Qz wwuslen-Hem o ;0-Py a0 s5I5-Cop : ol L¥] 5l a3 55 g lais! By o oSS 50, L3 L ol e oty

i wladggS WamgSIE Jolls 55 S, o oliegy
lleyg Sla Sl (D ¥ JS) Cenl 2S5 g g5l SV
e ) S olie ol 5 b, oS wenSe
oSy 30 2oy3 ¥l a8 (oo Slol 3 b 5 (¥ g 2ajlge

ComlS=Cal s gSIS=Cet ooy g0

Slaewyn b2l ke @ 58 0S5 Sgen DS
TP Z R W AV A T-PX S P | BT GRPYL W9
)\) uﬂ)i"" A Ja.o.u}..a (_go)‘\.b‘ L’ ﬂ.b )Ua \)‘)] ul)\) ‘IQGM)JJ
slaals PR D odolive Cuiled g CopeSIS ol


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

#Ya ... gablhis Cu-Au-Bi ity 500 g ol SIS

VWA e F ol FF ol

Fire ) o3 3l oolicil b oadsalls aigas Sy (53, oddd
S e vgam o olals )l ise o b JLe (assay
PR R IIPRCHONAIT < IO I R} | IO PRVINS SR
ey (Fig w3 B g 05 35 Ve plp o 4 al e
Sy S 5 63l salsn Sl bl
Sl S=53)lsS (Gl ySo olpe o s 5 o Cadndlye
2 Al 39 Gla Sl asgerme el oad S5 (S0 )l5)
) il conle b agl sl 35 Sliosy il Ll ps
o S asgazens (lgi oo o] abo 5 a5 Sl St

(F US8) 0,5 0 )Ll (456 coilon) Zodylo g ZadsS ¢ o

L“gs'lsgs“'“‘
sy g oS P g9 wage ol B 5 (leestl WOgennn
aihais auilge tilon5)lsS slaas, o dilike sl S
Glow Sl I gl (al jo Sl sad pdosS 257 o
9 Do 095 Sla ) SleS (a5 CosmsSIE) Lo
9 S gomnn s)'ua) é‘)—l g_)‘)lﬁ o‘}o& L ()91.65 05; 6%&@
0575 0,90 o] pliand CoS 5 4 gliws Baa b (pg xSl
5 L ol S 4 pliws jslie 4 e85 15 glabais
Empirical formula ) lool o6 Jsed  ilejl
olyor a4 (EMPA) SgsSUl 4S5, 4325 (recalculation

Sload 03,91V Jgo 48 ol sy lo as wl plodl

STAGE 1:
Iron oxide

STAGE 2: Cu-Au-Bi sulfide

Early veins

Jolis Sl 3o g9 anw cpl p oodle Wl ool asis
LS o el el IS L) S 2 Sy slo il S0
el a5l gla IS L) Snslry (oalls claggdl 5 boaS,
“FlsS s (LaS, 5l Glalols o cedS g Bl ekt
SS9 (so3g5 g 84S, ;0 0aiS 1y yobody) wdlgar g SIS
[#] was sols QRS oy O,y90 (sadlaie 13 ((ylime
546 Jol e

do 5" ablite Lalg, 9 (2islojl (ol o dalys 4 axg b
ST gl yo ol i 5 a4y pl5alS el yo s 05 oo
S s Gl sl (oS tioilen l5alS)
5 (63 5 adsl ool el jo s 93 5l JS200) Sgons
waibie o (et (20 ogn Gl sal> e
GounST gal> o SlalS (F SS) ol anseid ylgi oo poogS
aS ool by 5 s YL Lo b Sl S5 L olen
o) S el yele il wuiSe togilen sla il
b el oas LS5 ol elpen 33 s 5 (Cajlise 5 Y]
kb ols asgerme (a3l Sl
5 b REE 5 (adse gann (o) 5 M) sledlS
Silgr il I > pep; unl 0ad LSS sl 500
e S Glagile 5 olad, o ters Glgie 4 ]
9 Sgoman 09,5 GBS acgerme Joli) 0,8 5 b (g
5 SomlS Glloygi b olyen LN (kb 09,5 (slacdlugdlyes
ool ICP-MS cloais sl sl o0l ¢, oty ol

STAGE 3:

Late veins Supergene minerals

Hematite
Magnetite
K-feldspar
Albite

Quartz
Chlorite
Pyrite

Chalcopyrite
Bi-minerals
Native Bi
Native Au
Electrum
Molybdenite
Fahlore-groups
REE-minerals
Tourmaline
Muscovite —
Rutile
Barite

Carbonate
Goethite
Cu-supergene

p03 237 2 stilaie 3 SIS S Gloj Jolye s Sl Jg F U


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

Olpl (bt G g (ol jols alomo

ol Al ¢ ol ge AL

@75 92 b 5 CosmsSIB 09d oo At (S 5 paaslly
Wt% B YVY G ome ol polie o> 5 CugosFer 00Sa00
polic ejb polie 5 o TV W% b YAY o cyal 5 VEO
Mo (¢ A Wt% B V) S, (- NE W% B 20 V) O gomnnss
WD o 5 38 2l polie 5 (oA WE% b o))

(O Jgoo) 09 0

Lol guadlaw gl 5
2 Gxlg oSS G lel Lo SIS 5 Sy Sl S
posS (297 il ddlaw = Clea- 3l slaaS,
O o2l Glgize 5 FeoooSios (o) Jseyd b Cupm it
Wi% b+ 0) Mo e polie oLl FV) W% b £5/F
LS (o ozl polie o (A WE% B0 YY) 1K ()0 A

L poosS (sadhaie SloS g Lol (souilgw la SIS oS 5 10 odel Cund 4 polic (WE%) Sj9 doyd (puSilee g dieS i polio ) Jouo
{53k KT pae =ND toas 4320 blas slaws =n) (EMPA) ¢ xSl oS5, 4520 5l ool

porsdl R Sy | Skl | Ceidgens | sk 0gS ) S S e
(\=n) (b=n) (A=n) (\b=n) () \=n) () +=n) (\+=n) (Y=n) e
\ . YOO [ AVEYAVA | Yooy [ arYaraxy | e f | TAYeYEae | e
/ Y QAR ¢ (Y V) ¢% (YYA0) (onSils)
RN N B B R S A N
ND ND ND g
0 ¢ () (£5V0) FF) | (S
Ve T s
ND ND ND ND ND ND ND B
(CRD) (SSk)
VoY YA psolils
ND ND ND ND ND ND )
¢ o) (oSke)
CeYoe .9 ceoe oY e
ND ND ND ND ND ND Y Y )
Q9] ¢rY) (Q-&L*—")
Ve Y ¥ 05-Y50 DNemeae | Sl
ND ND ND ND ND )
V) (AR ¢0+) (Q-&L“')
LY. AY Yoo8 Y FO-VFY Ve Y
AT FY e Y ND ND e ND Y °fm
(CNas) ¢ (D] ¢ (ko)
R A Yoo N0 \NAEAENAY gen]
¥y Y o ND ND / ND ND o
¢ ¢ ENY) (5:Ske)
VY=Y SS9y
ND ND ND ND ND ND ND ”
OFY (ko)
N AR o
ND ND ND ND ND ND ND /
¢ (5:Ske)
oRT
N0 ND ND ND ND ND ND ND i
(ko)
. \_./.Y’ ula.d
ND ND ND ND ND ND ND )
¢rY (5ilo)
L Y-AEY | FYEFOY | VOYT-AYY [ - evoe vy 2T
ND ND / : ND )
@YY EYA) MO (CAD) ¢+ (=Skw)
AAFY-RY,YY YN IR N
Y YY ND ND ND ND )
AYA) %) (/- 0) (oSke)
N N JNE
ND ND ND ND ND ND ND 7
¢ (5:Ske)
. Vo | ey VBT [ AT [ VABEYYYY | OYAOYY | YAY-YOY- | o5
/ ¢ o) (V) (VYY) V) oY) YY) | (eSike)



https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

148 ... gablhis Cu-Au-Bi ity )_,)1)[_, 5 Ls"“l"""gs’ls

VWA e F ol FF ol

oaly uw LQA)}N » CU()_55(FC,MH)0A11Pb1_43Bi3A3S5_5
A eols eV Jgam ooyl cuS 5 aS (- g £ USE) o
5 Sgomas 0,565 polie Yeo doyd (sdmlxe  oolaiwl b
Cowds (gladads gloas o5 0 CutPbtFe g3l olc Egome

) Lb@ls Q”‘ L5>la=\...u )‘\)5.4» suw 05; 6L®‘5>l5 )‘ o..\.,o]

Cizg «aiShios] (niSgon sla 5 T o a5 [VA] 0

o3l (5348 polis
oy bowsd sb gla g g SlSF » epdle
5 Sgomay Mo Jed 51 olil 5318 polie oG iUl 5Ky So
Wl glolis adgutccslon5)leS sleal; jo 15 pg 2SI
@ Jeed s GaSee P B Y oy olal b g Sl
ools asis ladiged 1o Wb ol e S lgie 4 AgorAuUgs
ol o) Allgog (2)25 Jgo,d b s oliT (oMb (0 £ JS5) ol
be LY ‘5..:).% QL’U‘ 9 (u‘}o....j 9 o).ii.; u&:.i.w)—‘ jﬁ}l—, )JQLD.A
Somssll g Cuslon la S (e ;0 05Ty jobar (49,50
‘5.4).0.: Ql:u‘ l.a \)‘)] O g g_)‘)d (C5 & J&u) A oo live
s9a> 9 Cug1aBiogs (2,25 Jgo b b 5 (9,50 Yol jieS
Gl S L 5, L O W% b ¥YY) s b ol
S ygohs 31 Sgomms oopl p odle ol canlive olgd 0g,F

(@ 7 JSD) Sl od oS85 gy Sl s (o3l

oS 5ol b (olozr 50 (J e Ol i

(oolaidl bl goie> 0 mie slocd i dlex>
£ bS8 polie alonss oy lie S5 enlis 4 s
L (Low Melting Chalcophile Elements) ol wsd
S0 Wl e 38 dapieaw opl yo IVVNA] el LS
9 o0 ‘..\? L:La)f W )‘ 6)l5..\.~_‘> u‘..\.o ).:‘ e o)lgﬁ\) J}?U
Sy 0gdh anigs lame olierdish 5 (ld I Dl b
Slaptans 5l leslS polie s b Gl o iliuiz jolie
3 e a1 Glie 4 Ogons ASb Gl ole)S
Sy e 0adlin Mb ol jer 4 S S pld kel o LMCE
Seeldge s ool ulul p 485 &jp0 slagludas
8,08 Sgony 58 Slie a5 Cansl LS VY (¥e] Lawgs
o Jlo b ol 8 ey Jlows 511,50 5 (Yl ppoli
Aog5 Scavenging b ol oMaol jo o 4 a5 oS 75

LS guadlguw o S
poogS sadhie ;o Ol sandlsw sl I g DloS 5 alex |
B dsep D skd 0F Hlesdlsn S e
Jsays b o il ol a5 ol sliael 5 (AnB,S,
sl (Cuy7sFer26AL13710,65)12A84Sb4S 13 )
o ol yolie onds plovl (glalaii slaayjs pliy g
St )] (EOF W% b ¥YY) ool (YOYY Wi% b 1OYY)
Sloesl (VEY W% B Y)FO) 0,8 (VO W% b F0%)
15 G5y 3wyt 3 S 5zl polia 5 (VoYY WI% B YY)
LaO) o) wiad pluled sled 093 (lugilpn la S5
055 Sla Sl sasie (38 4l 5 G DLS 5 jga> 4 4z
Hlogilyes oS DIV jael, (slaw, saly sl
3eslatal b oas culs el g e 09,8 cpl 5l (goaxine
Sy 1y bl i pais a5 Sbss (slaloges
Sb/(Sb+AS) (s yaie slacans obss b loges 5,5 S
Ag ) S5 Jeeyd o Ag polie Llae o Zn/(FetZn)
@ arg L a5 cul b loges ol salex 5l [VA] (atoms pfu
ez s Coytelin wonils legilse sla S

(o9 IO JS2) Wglh oo SIS K08y
Coiigomn kol G aw jpa> b Sgons 09,5 S S
s Jsed) ceShal  (BipsSry o Jsed)
oS Jsed) ol Sgewws g (CugseFeosBiiaSa e
i adlgn tilea S saS ) s (Cug14Biggs
b Coidgonny G (7 JS2) wad Qlulid poogS (0920
olie g AV Y WE% B YOXY y Srgamny shol yolic jga>
a3 b5 SiSleall G 090 4l ol 5 s 52l
B YE oy Syamt VYD W% B VY)Y s s ool olic
ol A W% b oY) oal )b polie o FOY W%
ab JSET lagl S5 0 3o peslly szl polie 45 wad
@ Jep b Ceizny G nl poedle (Vo)
sl s Koo olpea 4 b b a4 CuppBigssSin
Lo S0) as ool ddhie lodgems (soudlgu
Jslo slacily (BSE) 248, SgyiSHl pglas I oolitd
9 Dgoma 09,5 S (e SIS0 )5 b (uSen e 5 el
yoodle (F USS) Wl olulils joled 09,5 slacdlugalgu
S (oSl S, e, p S eslaad Ll
e dep b R ches sadlse


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

7 * 7 *
6 — ::ﬁ I 6 — ‘gﬂ L
5 Freibergite ." - 5 Freibergite ,'l -
2 4 N Lo
0 31 . e 3] oL

< . Tetrahedrite <

2 Tetrahedrite O
[ ] o089

(@)
L 1 - » T.enanntite (D%@*

(]

] ] o O (@)

I I e i A B R B B
0 0.1 0.2 0.3 04 0.5 0 01 02 03 04 05 06 07 08 09

Zn/(Fe+Zn) Sb/(Sb+As)

Jlio ;o SB/SbHAS (s paie coni (Gl i ol VAl Lawgs j5led 09,5  lugilgm slo b5 Lais lp g slajloges & Jsio
(apfu) S5 Jseo,8 ;0 Ag polie blie jo Zn/FetZn ¢ paic Cod (o g @pfu) SIS Jso,d 0 Ag polis

9 Gold

Pb,Cu,Bi,S,

PbCuBi,S,

CuBiS,
h—

Cu;BiS;

MyrmekKitic txt. E

Cpy

B: phaw

r

h\mBngp '-|l OUI“ ”’ "\‘"v

/ /

A,,B,S,-groups JBU pm ,- ‘f;?'}‘/' #;-4 10 pm
Mo
58 5 BS3) Cisony (il j9kkd 05,5 5 Do (il Sla S 5| SEM) (c2g), $9750 5 598 usfwsﬁm sk £ S
9 ;}4 )Q MW (g.) ‘(PbCU.B1386) WIS.»S; 9 (szCllzBl4Sg) W)LOLQ QL).>) (g_) ‘(Au53Ag47) PS}‘Q‘ o‘).o.m LYl Q‘)l 6)“0 (u “_,’JL:)L:
Sz 5 T (b (7 «slars glacwilen Jlsls jo ol (b olas ) (& @il » (CusBIS;) cuizyg 5 (CUBIS)) cusslal slo 5
el 58T 4l 50 BigssCugis) ol Sganncs 1 (gladlo S5 (E ysled 05,5 9 Drgomas 518 oIS Gy (Koo b (2 5 @ oSS

e 09,5 5 CuiSgemn sla SIS



https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

Y .. gaihie Cu-Au-Bi Sils 351,00 o bl S

VWA e F ol FF ol

N

(2]

3>
& &
3 [

& 2
Sy ek %
L \ Witchenite L] P o

& N L P D
k- S
& et N

Native Bi

\
\
\
\
\
9 -~
v .- N
’ kY
b L
~ v

+Pb+
Cu+Pb+Fe 25

! [ B
50 75

Bi (mole %)
U"’L“"‘ > aS aglais )‘QQM LngL;’lS BLNE i —U.Q] J,aL& Eyore 9 Ogaum ‘o)f,f ).AL».C (mOle %) )YBA oy LE’LM )]Q}oi \' JS.w

(V) STy
3FeS+0.50,+3H,0-Fe;0,+3H,S  AV=18vol%
aoyd VA Jlade 4 STy cpl (b gl oo csalin 4SSl
‘5119' 6[..4':5 ‘Q] (54.7_:.,.’;.3)&5 4..3[) u,..@lf).ku dy90 ‘5315@.7_9
3 YO N sgio Jal Sgonny Sl sakimgay Coiie
Cogams ke )0 255 als b Sy ool o [VF
Sy b Sgomy 9 0D JAM Bi1) Ogommn 4 B1,S3)
P LFF IR 0gb o0 LS Koo sl 5 GlLbl s gldle
2 HoS e s & wlpss obgs slojloges A S
pH U‘)’“‘“‘"’ Ls.’.lsi‘b )bﬁ"’" 9 (AIA Jg“’) fOZ r“—*—’)li] J‘L“
a8 was al) [ve (o A JS) O v 8 Jlas o

el 00 00ls iz alisle;] Layl s yo
“FlsS $raS, s5) )l slylils Glagyy 4 4z L
YV PC LY sloo poosS o9 o ddlaie dudlgw islon
G baS, ol gy, plab Soi Jolro o0 YO U O (5,55 g
nS Cewd IV oo @l sla Jaw o [V0] el oaal cans
90 ool A USE [0 (5,050 Sy a4y aS 0l il Y C L

A ool lid Jowe

DAL 855 S8 %00 511 Sgonns 03,5 sl S5 s oo o]

lo STy cnl oo ) oy (nl &5 (o) (Sl 5
Y] el @y oo sla S jpa> 4 ol 9l 4o
JoDsa Slo SIS 5 5 Sl 1 s Mo g5 ey [YY
3B oMb s g Lo lad o)l sewd Jod 5l lelge 4
Oz Bl S 0] 50 8 el il (35T 56 50 M 4 e
gaz o Ver o b oli2eS g6 (b lapiunsw jo vy 3
b & Sgony Mo 56> @i [VV] 0l & Joleo pH
el Mo =g ilisee slojls ales (sl canlio JT oy
Ceigile 5 Doy Mo slo3lé 51 IS jsbo &y s (] 53 45
s § Sgany Fis do 0 VY SiSSg (galais b (AupBi)
30 Ogomes 9 b yolie [YE V-] 505 o LSas YFVOC
Bi'" 5 Au/AU" Glacud,b b ey 4 obe)S slopinnw
AU 50 4y 5 S 38,5 LSS plSan o b oo JUid
S SEaS Lol osas cul 5 g aties 5 BIC

Sl oage 41y 09 SN onels s S g g
Gl M 5 Sgenny ol 05enST 5l (28 Jolne SO
b Joloeo oy5emST ()5 Bpan LYo e °C L YO i Lo
DSy Azl 0 CuiiKe alm e ol j0 4 sall ol (sl

Dedicr JSET 55 O a0 4 Culg


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

i

-28 rer ' . : .
29 : Hematite<'v> 5 g':_:ls_g » <
b\ pyrite! g log aBi 108
3k ] -8

(T |_—___-t —_— B> log aAu 10

— 32 . — ]

S . gk | 33

i 331 3 N4 L& O SN Pyrite 1

R Magnetite e Graphlte K \'

D -asp w o ! D P -ssF fCH -

= %l log H,S -2.2 10 = = 3l 4 = J |

Magnetite ZAE
=37E — —37 & (=
log H,S -2.5 1
38} St —s8f g k.
= Pyrrhotite 1800°C 2 _ag 1_ FeO(aq) Pyrrhotite 300°C:
4 5 6 7 8 9 —5 -5 -3 -2 -1 0 1
Acetate buﬁerJ pH |og a HQS(aq)

oges (ll [ysovy] v .©
5 CuiiSe sl IS g0 4o 8L PH U Ogemnr bl g lsks

P S (8 O o,

C slos g oy Lol jo ol ‘_gL:aG;lS A S M- SOgamy olie gl Sl Hlgo slojloges A Sl
K lie o (Joloea) HoS any 9251 o &

LS

i S0 S bt gl 5 Sl o 8 ST S ] S s 55 83 e o s o 5 il 455,55 i
‘5‘53.7.4 uaL.J‘ » as lOg]Ozpr Lsit’.ﬁ‘) )|.>3_o.§ » )Lb)Ua 9 u!bi ‘_gL:bLgilf ‘_g].a..\.sJ)bu‘ 9 ‘_g)L\g.lg: S0 (@ 9 99 0 J/...S &/-:Jﬁfd/&/-buin
0}5‘50))9 (11) w.«ioj(l) ga:.vs).u Lgo).:.mf)ést

| Two step process: Au scavenging by Bi melt |

242-300 °C

242-300 °C @

Fluid @

3e”

FeS
substrate

| Au-Bi melt precipitation |

242-300°C| f1yig <o
Below solvus Above solvus
Fe,0, } }
FeS substrate

S0l 58 Sgomn 9 Mo slacys loyod e 55z sl Jow (o 5 Gl VY] 5 &l L) Sgnor Mo Slike L5025 (6 o sla Joe 4 Ui

e Jdo (& 5 O o leiiXe Ji> glad o

O Cetigd g ST (S5,5 Gl b e G5l 51 il Mo gy Ll g oo S

poe 4 4295 b uaglam (Sovie 1) g agdow Vb Al e 90 (b Codg g akiwg 4 Ll el 5 Jlw 0 Wb 5 Sgenn slaog Glojes S
el 55035 poogS dilaie (g 3lu S5 aul i b cens e Yot cdilate 1 Cag s ooalice


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

Y0 ... gablhis Cu-Au-Bi ity )_,)1)[_, 5 Ls"“l"""gs’ls

VWA e F ol FF ol

293 ekl o 4 aBl axdls )18 Sordsens (5)lul adg>
Sealiasgas g lwl @ss> cnl o Q71 °C) Sy ol
Olee 2alS b csl San )l cpl o oo lis (g i
0T b 85 52k oen bome LT 5l 5 5558

B Sl Caid g Blybl 4o Glaals> &g A Sigouns

&=y
[1] G.S.I (Geological Survey of Iran)., "Geological
map of Iran 1:100,000 series", Sheet 6557, Kuh-e
Dom (1981).

[2] G.S.I (Geological Survey of Iran)., "Geological
map of Iran 1:250,000 series", No.G7, Anarak
(1979).

CllzST lelllas’ o) Gare Slge adg g s =S (Y]

OYAN) 20055 dilaio o 3 Mb (slo Mogil L
[4] Whitney D.L., Evans B.W., "Abbreviations for
names of rock-forming minerals". American
Mineralogist (2010) 95, 185-187.

5 basT (o e wgf odljiieder e o (0]
~ Sl dibie (slocKiw 455,50 wilidej jf olo Shzmy
Caliiine) sl L Asg 0 (6550 Ol Gz s
QYY) (Jlagss) & yaenSTois 5,

Ol 5 Oy it 5ty pisish oy il (7]
2558 eobidieey Glosle )l (ol )lS Al < s
AYYY)

ety « ol il slocdb] 5 il v Sl [V]

QYY) 5988 (olidime) Glosl maipsle (lons S
[8] Bagheri S., Stampfli G.M., "The Anarak, Jandagq
and Posht-e-Badam metamorphic complexes in
central Iran: New geological data, relationships and
tectonic implications", Tectonophysics (2008) 451,
123-155.
[9] Zanchi A., Zanchetta S., Garzanti E., Balini M.,
Berra F., Mattei M., Muttoni G., "The Cimmerian
evolution of the Nakhlak—Anarak area, Central Iran,
and its bearing for the reconstruction of the history of
the Eurasian margin in Brune"t, M.F., Wilmsen, M.
and Granath, J. W. (eds) South Caspian to Central
Iran Basins. The Geological Society, London, Special
Publications (2009) 312, 261-286.
[10] Technoexport, "Integrated Geophysical Studies
in Anarak Area, Central Iran", Ministry of Mines
and Industries Geological and Mineral Survey of Iran
(1979).

S Cagye 5l oads bl (glagg Ul ciunss Jao o
it g Bi' 4 Bi'T o amie o)ls (ST Gl
Rl 3B plgie 4 cotiSe LS5 L o 5l ey 19900 Do
SAC QAU g s @i ol jloas ST g S0l
(A JS5) 09 g0 Dgomn 3B (galwgay o iz g o)l
Lol jo Mo g Sgenn Slags plopen joa> pgs Jow 5o
~ails STy (3lo S5 51 o5 (FES) gy 36 b s ol
bz 4 oS oads plol Cudgym ol pop 4y Sgann 9 b (¢
Sgomer Ao 5l (28 gaY otiSe oS85 5 (5eS] Giol
b @ ol 5l o s oSty cpife Jb glad o
ool 5 oo 0 chame 955 (dlyime g Lo ials
S9ds o0 S (ABI) codgalle ol o 4 Sgomnn slojle
§ Dgamen @il 0aiSTyy gilw S pae @ axgi L (0 4 JSD)
aihio o Cuigalle (gosrline pas ju g Cudgym olen b
Lot o)l Cas Jao &5 dwjoe Sl 4 poogS
Culgd 2] B g 4B po0sS dilaie 1 Sigamny 5 b (g3l S
el 00 ploml Sgomny 3B 51,0 dalaie ;oMb
el g
o G5 olaz, Jolpe g alBiolejl o gl oo walsd 4 axgi L
o e il cgenST 2o Jals S al> po an
pogS 9xg adhie ;o (i) Sy 5 Sgemnn
Olye 4 iadlom (oS (e cnl 5o b edls asuis
0 9 Wb Sgomnn (e SilBiz polic Bz oS (et
rdlo,5 slo IS ol pan Ul 5 030 o555 Vb aanl
i syt ool 51 el 0015 & oty SleaslB 5 CopudS
9 2 sDgemnn pola (ol 098 5L J3SIE polie wilise
@ oS S QL S e srate B SS Olie b
rols ool ;5 age A AT Wigl e Dgmme Mo ol en
2 (O 093 polie 5 o) Alb ki) clale o 5 Ll S
2485 Ojse sildae W)l ongs p (plo ) Sl
< slachie &5 cudl GbsS (Sealnsgey sla ol ol
Joles yo ole,S Jlews 51T M 51 YL oolie 0i,0l8 oy
0diSly (G5l G5 0929 pac w azgi b oS )l Ol L
50 Codgille canlive s s g Cudgm ol e Wb g Sgouns
R
syt ki il 00 plonl Siganany 36 galinsgay ablaio
285l e S 9 eiiSa b Joles 55 (50,5l cond plox]


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html

[ Downloaded from ijecm.ir on 2025-06-25 ]

[ DOR: 20.1001.1.17263689.1395.24.4.2.0 ]

Olpl (bt G g (ol jols alomo

ol Al ¢ ol ge F¥5

[19] Frost B.R., Mavrogenes J.A., Tomkins A.G.,
"Partial melting of sulfide ore deposits during
medium- and high-grade metamorphism", Canadian
Mineralogist (2002) 40, 1-18.

[20] Ciobanu C. L., Cook N. J., Damian F., Damian
G., "Gold scavenged by bismuth melts: an example
from alpine shear remobilisates in the Highis-Massif,
Romania", Mineralogy and Petrology (2006) 87,
351-384.

[21] Tooth B., Ciobanu L.C., Green L., O’Neill B.,
Brugger J.1., "Bi-melt formation and gold scavenging
from hydrothermal fluids: An experimental study",
Geochimica et Cosmochimica Acta (2011) 75, 5423—
5443.

[22] Skirrow R.G., Walshe J. L., "Reduced and
oxidised Au—Cu—Bi iron oxide deposits of the
Tennant Creek Inlier, Australia: an integrated
geologic model", Economic Geology (2002) 97,
1167-1202.

[23] Acosta-Gngora P., Gleeson S.A., Samson .M.,

Ootes L., Corriveau L., "Gold refining by bismuth
melts in the iron oxide-dominated NICO Au-Co-Bi
(xCu£W) deposit, NWT, Canada", Economic
Geology (2015) 110,291-314.

[24] Ciobanu C.L., Birch W.D., Cook N.J., Pring A.,
Grundler P.V., "Petrogenetic significance of Au—Bi—
Te=S associations: the example of Maldon, Central
Victorian gold province, Australia", Lithos (2010)
116, 1-17.

[25] Cockerton A.B.D., Tomkins A.G., "Insights into
the liquid bismuth collector model through analysis
of the Bi-Au Stortmont skarn prospect, northwest
Tasmania", Economic Geology (2012) 107,
667-682.

[26] Tooth B., Brugger J., Ciobanu C., Liu W.,
"Modeling of gold scavenging by bismuth melts
coexisting with hydrothermal fluids", Geology (2008)
36, 815-818.

iz obae! o st i eg oS i olde e V1]
0 0330 slogMTT g Lo Gl ip0 055 (3547 0097 | i Syan

Ad (\Y‘c\\c) O ﬁslc dolilad ‘”9’)“"_/‘}«"6}/ uﬁj) LY uf
ATAA SRR A
[12] Technoexport, "Report on detailed geological
prospecting in Anarak area (Central Iran), Kuhe
Dom, Rizab-e Maryam, Chah Alikhan Locations",
Ministry of Mines and Industries Geological and
Mineral Survey of Iran, (1981) Report No 9.
)'—'j‘;*“j):'}/"‘)"}f‘tr’["u:’wyj oblesT I ey [\Y‘]
il oKl i)l el I8 ALl o oMb ]
oY OYA) o)y

S o5y 5 loSlogisiT Condps o) Jobb &b [V¥]
aibio (o).o—uwﬂé—u.»o) ‘jéi ).4[4: .)Ll:>') )L.nolf
oli;l;.ilo sé/.'lsd 4."....:) s”gr)b‘/ ‘_;’L..@ 4.:2}0.7:0 :/0.)0}_(&}.?&

02 YYY (WYWAY) o8 o)l
[15] Tale Fazel E., Mehrabi B., Tabbakh Shabani
A.A., "Kuh-e Dom Fe—Cu—Au prospect, Anarak
Metallogenic Complex, Central Iran: a geological,

mineralogical and fluid inclusion study". Mineralogy
and Petrology (2015) 109, 115-141.

e o8] Sl Flb ol dlb wo e [P
slol s S 5 aulls sliio 4 S Ko ol
(i Gl poesS Olbt) e 2] a5z ailaio loyS
VEBEOA Y (YY) bt 6318 clih (e alone
[17] Ramdohr P., "The ore minerals and their
intergrowths", Pergamon Press, (1980) 1205p.
[18] Cook N.J., Spry P.G., Vokes F.M., "Mineralogy
and paragenetic relationships among sulphosalts and
related minerals in the Bleikvassli Zn-Pb-(Cu)

deposit, Nordland, Norway", Mineral Deposita
(1998) 34, 35-56.


https://dor.isc.ac/dor/20.1001.1.17263689.1395.24.4.2.0
https://ijcm.ir/article-1-61-fa.html
http://www.tcpdf.org

