PAL 1V o280 1 || o losks cidisd 9 oy Jlw <A Jlgy

& * * - * 9 & -
cwd g 39l (0 )L (D L 4O LAl Sl Lio 9 uwlod
B0 ;B 8 5w 5 9 " oo wosmo (" j g9 i aedtuns ¢TS5 ! il ¢ I WIZG (i
Ol 0l e o 5 ol ey pole ouaStils galaal oo e 6,8 Lsbenl
Ol Ol e a5 o8NS carly p oo 0aSCisls galamdl wlid pno 05 S bl
Ol Ol ¢ ol s o&ils (ol a0 S alzal
Ol Ol wote o 5 o821 sl oo eaSals el 058 Ll
s WS Nl‘ oKl (S sl s o (_9)& 0y skl

WS A/ S gl WAB /N /¥ il s

23 gums 53 48l O gty (S (gladenly )03 )l 5 Ol o~ it 48 85 aigy b Sl 53 a3l (65 5hS WA L3 AL (o 5) M 1 (22 (sl 5 ool o SLSIS
Bl argy 3 Ol Sl e 33 31l Ll s 4al S a5 5 S 3T bl (s ol ods 0.8 Ts g gy = SL25T (sla S ) slas gommn IS5 51
U N O P = e P FA PO JUU N AR W JUPP PSCL O g [ C-CA U g WL ERT IS 2 P TPV N | " P PRSP G PRV K @)
ol s (Kol i) 5,158 lakiped 65 p Jhw by ke Sllllas olal sl 4 8 513 Ko ol gy 635 2 20 Yo BV (6l 9300 35 b 4 e S5 [SC8
SYAY GRS slaojl 53 o5 4 Cusb 5 508 55 (V) 58 - mle (656 53 adsl Jlw slaslke 1 SLeslS” VL S Ken slos (L LIS s (Olasir $KeilS)
Ol andllas cpl sl 3 ST ()58 4 655 & i (5,8 o3IUINACT Uslrs 555 4o p3 V/F B+ /F 58/8 6 V/F o350 53 5 4 T (658 5318 5o a5 YYF B AYY
Sl (S lS” (51,3 BHS ke ol 03 5 S5l (5a SRlST et 55 e slacis) b 51 (S —esls 5 L ST b BBkl 1 55 45— 15wl gl 8 SV s 5 o a3 e
S LT G g (6L, LadlS” 03 guden 13 5 ms oo OLES 1y 5138 53 40/8 B+ /A 630 13 (63 sdome ik ¢ Ko il digy Caliben (sl idu 55 35 30 (JE 5 o Jiwl o2 )
oS 5T sla e 51 (s g SIS 0i3l 3,8 E (55,8 5 31 LEANT (Gl )lils 2y alie o dns oo DL BHS DS 3 51 alie ol iomen 3,8 0 13
Slllas 51 ol glales b 48 i acnlous 31,8 5l dom 55 YAY B YFF 03 5uoms 55 S o~ JE 5y il = JE ol jan 687 iz 033155 (5l g 555 50) glales .ol a8 § Lo

el Gt e

i e S50 3 £ 8 sl el 5k ol 5LaaT los 5 ad) s 5L 200 §1 gulS

E-mail: rastad@modares.ac.ir

ol g3 el odss JS8 Bs 5 5555 Jamta cosls 3 gl = UL anl S
AL LS L1587 5 ol e gl (S s 5l gl 1) ans dlis
88 a5l s b bbb Slalas s 5l eslizel b Sl ok ar
353 3l (OYL) Jlw ol 5S4 55 Coale 5 ot Kl S5 sles

sl g 30 T Il i

ol oy —Y
Gladle g 3 5 Ol —pdie wg L Jld s KL LS
s Azizi and Jahangiri (2008) .s,ls L3 (Mohajjel et al, 2003) oT
Jld y adl Ogeis SlaassT W& Azizi and Moinevaziri (2009)
Corle b gloyl8 Jled laasil b 5 (w8l 4 ) Olr o — i 4y 2L
Aledd S5 SV - Sle anl ST 0l 53 4 Llosls i JITESIS
SLeSis I (glas gamn (L o3 goen 53 4Bl Osait) (S gladly
ST ske Jold canls S o b ods 08 85 (g3 25 (e — SlkssT
oplesty 53 &5 Wtd Sl 5 Sl (g oy 5T (S5 5T S S L
bbsanigs 31 5 cal o plonit sl ey ol ok 08 85 o o
() Ji.':)m.wJ:iuﬁjdu»|};|.g4?9ﬁu@;1L,u\an S3do (gl
O steiaw 0 08 S5 ST 51 ol YObe boals 5 okl Joli KM oty —
ol Kails
5 TS5 2S5 asaT e S5 L slaejlu8 51 K™ watg —
RN ESNY]
s 3y Kl gy 5 Ol SalS

M}),&j@&iﬂfjulf QL,:& .J;-‘) gﬂ‘ RGN PN -

VY

Sl ol 2] 3 g Ok g8

Sbgi i —
ablo p e ((Sealiys 55 b gn Blod 4 Ol o gt 0d2 05 S iy
(Sheikholeslami, 2002; Azizi and Moein Vaziri, 2009) sl (glo 6 Jlas
Sddl g 5 215858 b (bl 51 (6ol ol Ol g 4y 035 0l &S
(Kerrich et al., 2005; Goldfarb et al., 2005) & 54 o < smee (VMS) (glos 55
odd B me 5 LSO slust 5 g HLudlS Vb (s o — a0 gdoee 53 O S G
Sl 158557 5 51 8 slos 5 el g 5 53 15 LT Ol g5 on 457 el
L LS s s 51 (8 glos 5 il g £ 5 2500810 p I 26) 587
A alax 1) o3 gdoue 53 Vb slaslisy 5 balilS s 5 348 0 i I,
T ol & dts 015855 ¢ 5 51 (0158 5 3 0ja ez 5la5 0L S

Spbr IS b oS s sleng ks
L) g s, LlS 31 o 5 (Au- VMS) b 1 8 (slo3 5 ] gor (5l 5LudlS”
g 3l i (5 930 8 oo )Mo Jlie LT 53 oS iz sl 5L2223T (glos 8
aws ol 330y ol NGl (Ao s s ) (S35 9 o ¢ r ol o olis e
.(Poulsen et al., 2000; Dubé et al., 2004) Col ol 515 Ol 20 4 Mo La LSS 5
PN (o )Mo 31 g (slos 5 ]y HLlS g 5 sl o7 Sl 5 LS
i3 ol (6 e skSTIA 3 COYAF (O 5 ghameasb) Sl Ol T 3 0kl
5 (OYAD) (stasmasly sl 15 Ol s — it 45 55 ag L iy
b Sl e a3 L1 KL LGS VAV 5 VWAF) O, 5 (gutaes b
> 9 Huston (2000) 5 Large et al. (1989) Lw 5 o b ,as Au-Zn-Pb-Ag
)5 (Hokuroko Basin) 55, 55 sa 45 s 33 pwses G by 55 9555 o 0,53
S30laaT glos 5 ot g HLslS &K &y som s LS ol bl azals s lie 6
2 S ol @S Gl B 51 55 e 5 o IS (ST, )



S pw jgl S5 U sUb JLuslS 5> jLweslS Jluw Liko g iwlos

(D2) pgd Al yo IS 53 .Y —Y

Sl 5y S he aibie s JSB S de e e @y 5o
e 5 ol Sl o S ds ( JSE T e ol 153 oS CnlS L
gh3 4 D) SIE 5 pal 5 ske sle s (So 5o
Sl LSl o arg sl o IS8 B Sl el 550 4 sa oSl s 5
2l Il (g )3 Ve GO o s (N20-35 W) 5l Oy — il Jled
sl 0 Gaate IS0 L Ll Cmb gy aS 03y

(D3) pow o g0 IS 59 .V —Y

3 Jeol glaslistle Sy gon S 035 L0 e3sdus 3 K o 50l
L.)L_Lu'lgijla.aéjwj;ndub‘j‘)b(‘;d.ﬁa})bj%)&éﬁf—:;:

Sl

el -y
Ui 33 3148 035 (0,8 5) Wb 5l b (glod 5 A g LS &K (KL LS
Kl oSS (Kol atgy) @185 KadlS 5 Olway Keils”
35 & o35 K™) 258 63108 doly e tdm 93 o 53 dSCLL HLslS Ol

O JSK8) sl ot 08 85 s s o)l

s 08 55 ST 5l laa¥o,s b (S obys ) O K sty —
el ok ol 1y (K™ o) 5T (glao 38 5 cKimamle ekl
S 5L sbaelaE K™ K™ glolaE gladatg b alie K™ Ul -
ROMPRT-R KSRt

sl J;L Cos Ol e N sl i Jip Ales KL 05 gden
o S ety 53 = Cl T 158 8 5B 1ET o Joge S 5855 St
5 Shas ol 45 8 15 lab adir sla JS8 s 3E v 5otz 08 55
5 S om (Sl (SHIE skl 4 b JSE S Ll ol
el 0l e aslllas 3550 03 5uee e 5 Calises L_;Lakfa)_,s-‘}.f
e3gdome 53 0313 5 sla K8 85 Calisne ol o st le Slalllas ol
el 5 A L
(D1) Jof 4> yo S 53 ) —Y
g JS s 4L UL en gz 53 1S & 5 Lol Sl 58 T L Olesen
(Mohajjel, 1997) 5 55 oo oy > Olor oz A

555 0 0L (S) Ul Jus SIS szt L e IS8 S5 5l al jo ol H6T
5SS a sl G S S ity ) (SBL e A 5o S

Al 0 s | g e

| Legend

200-400m

l
T

>1000m

|

Fault

K'"vs: Green to grey andesite - trachyandesite

K'"V% Interculations of green to grey andesite in tuffite
Tl Light green to grey tuffite

K' "' Green to grey andesite - trachyandesite

K" : Grey phyllite and black shale

Az : Cream to white highly alterated zone (mainly sericitie and quartz)

Barika gold - rich stratiform ore

Stockwork quartz veins (stringer ore)
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Au (ppm) 4.70 3.70 9.30 0.48
Ag (ppm) 318 165 1210 21
As (ppm) 1479 298 1101 217
Sb (ppm) 1215 470 1320 73
Hg (ppm) 214 59.2 850 12.4
Zn (%) 0.05 0.48 0.08 0.10
Pb (%) 0.08 0.41 0.12 0.16
Cu (%) 0.14 0.11 0.07 0.02
Zn+Pb+Cu 0.28 1.00 0.26 0.27
Au/Ag 0.015 0.022 0.008 0.023
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BA-22.a Py 53 190 34
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BA-23.a Py 5.6 180 3.6
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BA-23.c Sp 3.7 180 3.2
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BA-27.¢c Sp 2.6 200 2.1
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BA-29.a Py 3.6 240 2.1
BA-29.b Gn 0.3 240 2.8
BA-29.c Sp 2.5 240 22
BA-30.a Gn 0.2 210 3.0
BA-30.b Sp 3.8 210 34
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BA-21(a,b) sphalerite - galena 2.8 240
BA-22(a,b) galena - pyrite -4.9 187
BA-22(b,c) sphalerite - galena 4.8 146
BA-23(a,b) galena - pyrite -5.4 165
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BA-28(a,b) galena - pyrite -4.1 224
BA-29(a,b) galena - pyrite -3.3 288
BA-29(b,c) sphalerite - galena 2.2 293
BA-30(a,b) sphalerite - galena 3.6 179
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Abstract

Barika gold (and silver)-rich volcanogenic massive sulfide deposit is located 18 km east of Sardasht in the northwestern Sanandaj—Sirjan
metamorphic zone. The rocks in the vicinity of the Barika deposit predominantly consist of Cretaceous volcano-sedimentary sequences of
phyllite, slate, andesite and tuffite, metamorphosed under greenschist facies grade. The Barika deposit is composed of stratiform ore and
stringer zone which both are hosted in an altered and sheared meta-andesite unit. The stratiform ore, approximately 150 m long and up to 20 m
thick consists of sulfide and barite ores associated with lesser amounts of silica bands. Fluid inclusion studies indicate that quartz (stringer zone)
and barite (stratiform ore) samples homogenized between 146°C to 283°C and 132° to 223°C, respectively. Salinities of the fluid inclusions
show a range from 1.4 to 9.6 wt. % NaCl equivalent which are close to that of normal seawater. The study indicates that cooling occurred in the
initial ore fluids, as a result of mixing with seawater, as an important process in the formation of the Barika deposit. The 634S values of sulfide
minerals (pyrite, sphalerite and galena) from stockwork mineralization in the Barika deposit range from -0.8 to +5.6 per mil and fall within
the range of values observed for volcanogenic massive sulfide deposits. The narrow range of measured 534S values from the sulfide minerals
suggests that similar to most Kuroko VMS deposits, the ore-forming sulfur derived from leaching of igneous sulfur from the underlying
andesitic rocks. Calculated sulfur isotope temperatures for twelve coexisting galena-sphalerite and galena-pyrite pairs range from 146 to 293°C
which is consistent with temperatures estimated from fluid inclusion studies.

Keywords: VMS deposit, Fluid inclusion, Sulfur isotope, Barika, Sardasht.
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