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b RD/NDb =1 5100560 jloges jo o oolazwl (Temel et al., 1998) lawss ouls &3] Jlogas
30 Geizd pl 0 dsllae 0590 ladiges a5 > o il o Glaas (9,0 (Sab Jf eaimolis
- Sow 3 Th gRb jolic (Gl F-F IS5) @05 oo L8 slatgy (Siadl b oad 28 42 ongase
9 b ol jeam b sl 15 cou uiomen 5 Wigd oo 0y (slaiieS slacSiw 5l i slatug sl
biye gloSlo (slaloS s )3 0l 9,8 Sligasy (285 sl )3 TH a5 oLl 510525 e )13 O]
Ba/Th jloged 5l oo ouiljg,8 Sligas; (i (nd gl sl Jloy55 50 ol a0 sl 51231558 L
Ld ylpee adllae 5,90 dilate slaaiges (Hawkesworth et al., 1997) i solizwl « Th Llis o
Sas 5o 0wl 9,8 Sligay i 5l 250 Y] a5 aims o yLis |, BAUTh 5l sl cos 3 Th oYL

(o F-F IS0) cul b ol ole S

]

1200 i K Ll
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£ 600 6
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0 5 10 15 20 25
Th 0 1 2 3 4 5 6 7
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.(Hawkesworth et al., 1997) 54 o odalie Th il

AF



B N

Sie &5 0091 DleeS polis 5l SLoS 5 Sllo Wigd oo JSAT (ol S slaailels Lawgs oS ola LS
S 09,5 95 4 SleS polie (plaitis oS sla ol bawg (piids 5 o Ll oS
olie) HFSE 4 (Pb?* 5 EU?* K Ba Sr Cs Rb Pb usils 55,5 udsid yolie) LILE sig o
S ol ole (WA (g 5a)  Ti g Ce Zr Th Nb Ta U Hf sile (598 olae o b
S b yolie ¢ Juli g wiyls lal 3 0 0I5 caniisdy Sldlas jo Slolis § Glo, lgeas (REE)
b yole 5 bawgie ool sae b (MREE) lawgie S ol yolc (ol odl soe b (LREE) S
slSiw slerdsss slo Shy e colid lp ol o YU (w3l sae L (HREE) (S S
S9:55e 6l )logei 5 (S0l polic 4 by ye s jlominds lojloged | dalllan o550 dilaie Jlias]
S b e Rb g K olie Tampson (1982) loges asly 5 .o oolaiwl adgl aiiigS o g jauS 4 s
-0l Rb g K jole Sas & (Wl A-F IS0) wies oo lid 095 3 (S 45 N g Ti jolie
3959 Sgame Dy 4 Slawgs 48,9 0 Ti g Nb jolic ail oo aitwg b adsl sledle Sl snias
S 5 s S5k oo HSDT YL zakaw jo ) yolie cplglatug 48,5 b SlaassT olge (2¥T g &5 ls
Cabrul and beaudion, 2007; ) cwl Sldle S e csmolis ladises (p) Ol s Wg,
Cod dihaie gl (REE) S ol olic ouls jluinay Jloges 4 az45 L (Mehrabi et al., 2012
@ g, yolie el cos HREE ole cows & LREE jsle I (Nakamura ,1974) ¢ ,uiS a
JS5) «OFAY gpl ) Sl SISITSIS sLSle by Sig 5l pol ol Conl S8 @ 3Y ool als
35 5o «(Sun and MCdonogh, 1989) aJgl atiss 4 Cas oads Jlxdas jloges pizes (o A-F
JSs) e o Las Ti g Nb ussle HFSE jolie 51 2ol 55 05 9 K gPb osle LILE ,ole 5l YL
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3 gy B8 L g glaingy Slge aliws 4 Fogll oplogulio gaiisS i o Slu,Fs b yole
g 48 45 595 o 0013 Cons S55UsS Jolee 4 Ti g ND e Jlogil .ol dilae sloKiw oS
a>4 - (Kuster and Harms, 1998) <ol zilyg,8 01,3 b Lad po pasleSle dasein -V 13l ot Le
-¥ .(Rolinson, 1993) cul oldle slaail s o atwg 8 0o 5 lo )8 atws sla S dasin
ol alis by (a5 0sd (b 5o polie cnl ol bl syl oy polie cnl 88 ailas

(Wuetal, 2003) ol 5,5 anls b
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Syge 0 g /o) Gliebl mlaw 98 40 Wools  Siwaed Judou g el condl olowissy Olallas 4o
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a4 azg L.OWWAY (pall,l 5 SU cas) a0 o plid cly b G o 1) st 90 ()l alal,
mod o po b (Sad Jdod ol oolatul gy g, 51 Badod cpl jo Wbools 565 o9 sole
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oo Hlad og bl i lid 0,83 b e 509 ol per aile o S Jole Djge 4 PH Ol s
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Syl adlais 1o dalllas 5 50 polic (PEAISON) (yguw yu (Kiwead il V-5 Jgoo
1
76111 **Correlation is significant at the 0.01 level (2-tailed)
595 |-557 |1 *Correlation is significant at the 0.05 level (2-tailed)
.035 |-.070 |.400 |1
-028/.021 (-553-94971
-804].895|-586(.179 |-125 |1
-133(.168 (269 | 711" |-632 |.384 |1
884 |-.676 |.202 [-.138|.238 |-705)-.331 [1
109 |.029 |.421 | 9257|-867 [.264 |.8527|-.110|1
-290|.131 (-379(.547 |-354 |.346 (448 |-145(420 (1
.058 |-.191|.376 |-501|.365 |-.330 |-.064 |-.128 |-.379|-.705 |1
547 |-509 | 867 |.438 |-498 |[-391|.357 [242 [.523 |-.420|.334 |1
-704| 794 [-779].093 |.057 |9247|.297 [-454|.165 |.498 |-.467 |-541[1
.158 |-.360 (.487 |.563 |-456 |(-.063|.807 [-.060|.659 |.215 |.236 [626 |-.111 |1
-264|.567 (.050 |.080 |-.139 |.548 |.344 |-322(295 (-.387|.210 [.335 [.398 [.111 [1
445 |-465(7317|-.201|-.022 |[-717'|-.284 [.220 |-.250(-.683 |.656 [512 |-8527]-.013|-.014 |1
-474|541 |-892]-263 (469 |.677 [.031 |-156(-.142(358 |-.334 |-624 856 (-.175(.159 [|-865 |1
-559|.442 (055 (510 |-498 |.668 (643 |-661(562 (.092 |.038 |.329 | 478 (487 |.705 |-248 [.132

Fire Assay ;JGT -Y-f-#

Oz 3 (25.5pPM) AQ yaie 5l oYU ke ladiges 51 So dCP-MS o5, L oo plosl sl LT 5o
SUI Mo b ST g 0,85 pate o oloowdssy alaly 4 azg5 b .ams o Lis |, (>100ppm) As
218 56T 5,50 Fire ASSAY (g, s (398 aiged ulasl 0l 2 bl azrgs L8 aigad ;o3 gl 8 )
ods y,135 BPPD digas (! ;o Mb e .l ool ools yLis (Y-F) Jgaz yo o] ass a5 cé 8
2l oo (Hppiz BB g oS )l i 45

Mo jaie gl Fire Assay g, 4 oo ;U1 diges amis :(Y-F Joo

Lab code
96Zr-1222
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S-T5-13

Au (ppb)
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2 0y CU gAg Pb Zn Fe Al .Ce Ni.Co Sh Mn alex 3l yolie b L8 4 aloxl il
a,loals sla@dl )0 s 6le LS (g9, » oad plnil Glo g 4y axgil (A-F JS2) 28518
38l 00 pal axly ;o Crioren 098 oo canliv (YOAYPPM) CU e o yiin ER 0oly ogas
@ S5z ge oy plu o i oo Hlis Fo0G b e (Siaan g pund CU ol o 44 A o33!
o5 i) ablia ity 5 CU olime C8 Gl b 5 sn o0 05 oo AQ (fie VY oy 52
(ol U bwgte PH g GlacaST Ll 0 50 CU o jls saie 99 ol (shie (SKon 5l 0L 5 99000 o5
s ol (o g 023 00 LS 095 5l (6 5aS Pl Lyl ol en 0 FE A4S S g0 0wl se Jolore
Sl MN Jgaijls 560G L olin )L, Mn g Fe .ol ouls yaie g0 0pl o gl e Sien
(PH=6) 048 o cenisas Fe a5 Lyl yo ol plo (PH=8) o)ls zlos! sYLpH Ll b a4 caisas
50 Wlgi 0 CO 5 wylo YU e Ko ;5505 LINT 9 Co g Fe oo & zloe 4y bled o0 MN
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Cu(ppm)  Ag(ppm) Ce(ppm) Fe(ppm)  Mn(Ppm) Co(ppm) Ni(ppm) Pb(ppm)  Zn(ppm)  Sb(ppm)  Al(ppm)

(ICP-MS (gloosls olul 1) (66l o JLlS oliondigiigial abolia ;o yolie 51 solans ol pis olpme 35 S

Pb zmen sl olSle 5,05 anl 3 b o polic ool Giolas 5l Lis Co g Ni yolie alS Wy,
Ag 5Shb aas o L CU L i Siwen PD 1 i 7N g YU e S 55055 L ZN0
G 50 sleazly o5 ol o i E23 a>lg ;0 AQ asles Sb ol g 05l 0SS @ wliw (5,13,
@ azgi bans oo plas CU L oYU Lo i e Sieos 5 Al ol 00l (3,155 05 Jlons & j90

35 505 oYL o5l bie slaasly o ol ol jen jolic 9 CU Cd )5 asel (lgi oo ouls plouil Eols
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a5 (Sorby, 1980) caul 25,0 Jlow dslllas ¢ olalS (slos e 5 Lice adlllas glaol, 51 S
spbee RS ser slacl oflee 5 PH lis ol> b 5 s by sleals
2550 Jlw il a8 5 )18 el s 0 (S5 aiile) del> SO 9,0 45T Jlew 4 (Piranjo, 1992)
al sl G 638 Sl b g S5 e Wi go ol ploay Jlw 33,5 oo Ul Jlow bl L
dod 6, 2l en 4l p o Jlw Jble dcgexe S5 (Goldstein and Reynolds, 1994) o Las
loads JSid (SwSo b gady (95 Sy el (Slej oil Sy a8 8gd oo iy i ol ble
Sy90 03gaze ;0 oljalS L ol er (CoudS 5 35,165) Blas SIS aigad ¥V oS j0 Jlow Slalllas jglaioa
TN ode] Cawdds el 4 ol ools asead Jlew [bole dae Q L@QT asdlao b g cllo Ll
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3 Jrole gl wal adlllas 09,0l Saio oKiils (o ¢ Jao g0 S5 abblie a5l o ddigad oyl
L, 050 ablie 65,0 sles b ol b (6,5 05lasl il ous &Lyl (V-V) Jgaz jo Sladllas oyl
cuai ZEISS oS, Sie (59,2 a5 MDSGB00 Joo  ciole yum iulo,5 (Stage) gl 5l oolazul
G -13% 5l olfiws )l aals (08,5 & )90 09,0l s oBiily 1550 Jlaw oKislejl jo ol
O (LNP) siole s o (TP94) _isle,S )5 ]S 90 4 pome olKiws (ol puioren il oo +7 ¢ -
g Sl (Y slos o olKitws (40,5 St ) ool (35w 5 (el Glp (459,05 coos Cgz) &)

il 0als oolaiwl g sleo laslinl 1 olKiws ¢ gul IS

Heating: +£0.6, Freezing: +0.2
Heating: cesium nitrart, melting point: +414°C

Freazing: n_Hexane, melting point: -94.3°C

alads b o (CESIUM NItrate) o juw <l i b aS o009 az ot /) Cdo b yiole 8 50 il (yguml o JIS
(n-Hexane) :)1;Xa- ol o laibewl oole L g a0 £+ /7 8o b slesel 0 g cd iy &jgo a0 FIF Cgd
28,5 pll ol )3 sl az 0 —AFIY gl ahass b

N) 5,6l adlaio CodS g 35155 sl S5 Jbw slo,bbs 595 5 u:u...)u)‘)} Sladlas =AY Joux

(b i 5 slos Th . SSgy slod Ty s w55 slod T b Jbbeo o, Lacs

sample N Size(u) Type Te(c®) Tm(c®) Wit%NaCl T (c°)
S: 1 4 L+V :X 4 6.71 109
(Calcite) 2 4 L+V -3 5.22 111
1 5 L+V nv -8 12 100
2 6 L+V nv -6 9.48 107
3 4 L+V nv -7 10.77 110
4 6 L+V nv -5 8.06 121
S2 5 5 L+V nv -10 14.26 135
6 8 L+V nv -12 16 139
(Quartz) 7 7 L+V nv -11 15.32 140
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S5l U5 asgs 5339 6 5 035 gite g 8y SVl SIS 2858 YL 5,0l S
es 3l el bbbl opl o g0l Kl (Shephered et al., 1985) wigs oo JyuS be S

ol platels gzgaiz
bogio b oS slaad a3 (S2 551 ) diged 55 50 10 Jlow loslolee sl i Jbw b ,L ko (Sl 10
8 S S8 S5 Galy oo e Vi) 50 (et ke & (D) St wiges 50

592 (555,155 82 g j| i ilye 4 il 5 uSojIl 5 o sanlie G5)sS

Jyere ojlail g aiias (49,800 Ve ol 5SrsS Sl slajbiloe 25T b slo)liylao 9 g 031l
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olig o S5 (sl 5 0 Jlw a5 90,0 (Shephered et al., 1985) coul pdy el 15 Jge,8

420l Sz (ol 51 5l g 485 38 ax g3 0590 ST e ol il il Coglw 5 e
Dol go ookl (590

(Wt% NaCl)= 1.76958 Tm- 4.2384x 102 Trm? + 5.3x 10 Tn® +0.28

S G35 veys Jolae ey (658l dilate 13 (5555 liee ¢ (S5lE oS s Jlosal & azgil

& o9d ol b blie 10 (5,58 loges (A -V SE) sl o )0 VF L0 sg0> «(NACD) o

(o Y-V JS) Cawl 0uls pw, (Large and et al., 1988)
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- 2
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2 1.6
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215 12
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3 51
T 3
B -2
:E 1 ::) 0.8
= 06
0.5 0.4
0.2
0 - — 0 = B
02 24 46 6-8 810 10-12 12-14 14-16 100-105 105-110 110-115 115-120 120-125 125-130 130-135 135-140
Salinity (Wt% NaCl equivalent) Hemogenization Temperature

b boke 53 6559 (e loged () 9 (6ol e LS 3 (sl (Sed (slod (Slgl8 @95 yloged (A -V S
.(Large etal., 1988) (¢ ¢lu o ,LuilS’ jo Jlow
Jbw HLobeo Hlu jLAS 9 JB (i -V-Y

O e sles ¢ (Wilkinson, 2001) jloges 5l Jlow (5,540 blie ;o o Ked slod (i S

S VY B /o5l o eVl JEs .ol eolazwl (Ramdohr, 1980) jlsges 51 (6,80 e Jolie yo

(oo FV US8) el [l B¢ 1 S Jolowa ) jLad 5 (all F-V JS5) (@/OMP) S e il
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Intermediate

Igneous rock

Calc-alcaline, andsite-dacite

Epithermal . S L
High sulfidation . Low sulfidation
Types gh sulfidatio sulfidation ow sulfidatio
Oxidized Reduced Subalkaline Alkaline
Magma Types -
magma magma magma magma
Contorol Influenced by the pressure and reactivity of fluids
Alteration Propylitic-Argilitic Argilitic Argilitic
. Calc-alcaline, alkaline,
Calc-alcaline,

andsite-rhyolite

tholeiitic biomodal basalt-

iti .
composition rhyolite
uartz-
Q. Quiartz-
imal alunite/APS; alunite/APS; | Sericite; adularia
Key proxima quartz- ' ' Illite/smectite- | Roscoelite-
alteration . quartz- generally . - .
minerals pyrophyllite/ dickite at uncommon adularia illite-adularia
dickite at denth
depth P
. ; Principally
(CHEY Malply . andesite to Basalt to Alkali basalt
related andesite to Rhyodacite . .
. . rhyodacite but rhyolite to trachyte
volcanic rocks rhyodacite :
locally rhyolite
} Typically <1-
sulfide 10-90 vol % 5-20 vol % 2 vol % 2-10 vol %
abundance
. Sphalerite, Minor to very minor
Enargite, . .
) . . galena, arsenopyrite + pyrrhotite;
Key sulfide luzonite, Acanthite, . . .
. . L tetrahedrite- minor sphalerite, galena,
species famatinite, stibnite . . .
. tennantite, tetrahedrite tennantite,
covellite . .
chalcopyrite chalcopyrite
. Au-Ag, Cu, Ag-Au, Zn, Pb,
M tal Ag, Sb, Sn Aut A
ain metals As-Sh g Cu g
Zn, Pb, Bi,
Minor metals | W, Mo, Sn, Bi, W Mo, As, Sh Zn, Pb, Cu, Mo, As, Sh, Hg
Hg
Carbonate, Carbonate,
. artz, Barite, Carbonate, Celestite,
Gangue Carbonate, Quartz, Barite Quartz . ' . . !
manganiferous fluorite Barite,
silicates Fluorite,
El Indio, Potosi,
Tvpe example Chile, Bolivia, Baguio, Midas, Emperor. Fiii
v . Yanacocha, Fresnillo, Philippines Nevada peror, =
Peru Mexico

APS = aluminum-phosphate-sulfate minerals
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sequence
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faults
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dikes
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Abstract

Saghari copper deposite in 120 Km south of shahrood, part of volcanic-sedimentary Troud-
Chabh shirin belt has facies in the northen edge structural-sedimentary zones of Central Iran.
Field and petrographical studies, deposit area, consist of andesite, basaltic andesite, basalt,
dacite, tuff and aglomerate that indicate Eocene. The rock are high-K, calc-alkaline in nature
and are formed a magmatic arc setting in a subduction zone. Mineralization in saghari areas
occurred as vein-veintle along the fault planes in a lava and pyroclasric units. The mineral is
formed as veins an vein-veintle, cavities, open space filling and disseminated. Fractures
resulting from operation of faults in the rocks of the region have created a favorable location
for the influence of hydrothermal solution and it is considered as the main controller of
mineralization. According to the field observations and mineralogical studies, the
mineralization in the region was carried out in two stages: hypogene (pyrite and chalcopyrite)
and supergene (chalcocite, covellite, malachite and chrysocolla). The most textures observed
in the occurrence of mineralization include vein-veintles, disseminated, replacement, open
space filling, colloform and banded. Alterations include: argillitic, sericitization,
carbonatization and oxide-Fe and chloritization. In chondrite and primitive mantle
normalizing diagrms they have significant enrichment in LREE (K and Pb) and HFSE (Nb
and Ti) witch is related to the subduction zone. In variation diagrams there is a continuous
trend between the mentioned rocks and indicates that they evolved by fractional
crystallization. Geochemical studies indicate that copper has only relative correlation with
silver. Since silver has not founded as an indepnded crystalline phase. The results of fluid
inclusion studies, frequency homogeneous temperature and salinity fluid in the Saghari
copper deposite is respectively 100-140°C and 5/6-15/7 Wt%NaCl. This system was related
to evolution of mineralizing hydrothermal fluids and their mixing with cold and low salinity
meteoric waters causing in element and mineralogical zonations. Based on petrography,
structural control of mineralization, alteration type and its extention and simple mineralogy,
fluid inclusion and geochemical studies, it can be concluded that mineralization at Saghari
district has characteristics of an individual mineralization system. This system is related to
evolution of hydrothermal fluid mineralization resulted in vein-veintle Cu (low-sulfidation
epithermal) mineralization.

Keyword: copper,Epithermal Vein , mineralogy, Geochemistry, Eocene, Saghari, Troud-
Chah shirin.
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