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Pre Triassic

Ultramafic rocks(hornblend-gabbro, serpentinite)
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Fig. 1. Geologic map of Nakhlak Mountain (modified after Alavi et al., 1997). The quadrangle in the map shows the
Bagoroq deposit area. (Pb: Nakhlak lead deposit; Cu: Bagoroq copper deposit; Fe: Buteh-Alam iron deposit)
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Fig. 2. Aerial photograph of Bagoroq deposit area with geology and mining effects.
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Fig. 3. North-south profiles a-a’ and b-b’ of Baqorog deposit and mineralized zones (the position of the profiles is

shown in Figure 2).
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Fig. 4. Field pictures of textures in Bagqoroq deposit. A: Breccia texture (altered host rock fragments cemented by ore),
B: Crustification bounding texture in open space, which ore mineral (Chalcopyrite and chalcocite Converting to

malachite) in the first stage and gangue mineral in second stage were formed, C: Cavity filling as geode associated with

schematic figure.

1- Cockade texture
2- Disseminated texture



185 v 0,595l ©ggnl g 2550 SV (cardgl (3l SIS Dlalla

(1394 JL2) 2 o jless 7 al>

A oy boo e sl )Ldls’ (ol ailgesilsalses o YL
(CusAsSy) s bl (Malakhov, 1968) ol oo azs,5
Sl b g laS & jg0ay by S5ya5 5 S K, L
Syl ygmam (LT L ol pad (0l 00 O g0y (59,50 i
ol 5l e 8 polie alilg e SLS ol (D -5 Jsiz)
Conner and ) aas sl 555,01y ool g 0,5 «ylgens]
S S cpsolgld olgieas oYL (Anderson, 2013
oy lasln S il g Jo JLad oaiS p &g
A lsg> 8l aS ool J.:bLB Lg‘ooj_? [ ngL,.i;;;Sl Lgl.e(liw
Ol 5l askoles by o JSb (i 325 sl sk 5555
o2leS slarygy bl il (E -5 K)ol alos
JoSis Sely s g9l 0l009 0 Sldglone awgs lacaglg
il DS b sladiges [0 CodgeS i ewl 0uld o SYL
30902 Sl Db Gl b g andls jpa> o5 oljoy 0
2 05bige o e ol S Coled )0 5 oIS &
CamssSIS s S JsS SLS Lae e EN g pH _al5 8l 51
ol o Sy 79,2 L anlyd ol aS sl hos agl
5 > p 4> ,o (Sikka et al, 1991) sy o_alys
ygam 5l aS ails 0> oS SIS 6,61 B slesls
o Dl ColSs B yg50 cuily — o junl 5 sla Bl
) O0g2ge uLﬂJH l_) = GLQA.,JL’W )LA}L&.AJ )‘ ol C)L>
Spd o dggS LSS ) Dot g 0dd oS 5 s
((Guilbert and Park,1997)
53 G St o3

PbS+CuSO; ———> CuS+PbSO,
9 Sosm o n (Gedilr 5l (AU el el snST EseS
(larg 8l g oaiSly g lazdS ) Ohgods oSS
5 <o, (F -5 JSa) conl ovalive JB o 34lS o (glasios
g, Sk wlbide jo ol albl slydlS lgiedy codS
S b (oK Sn ol 1o 5 (55l ghooss 50
2 (A -6 JS5) 25 e sanlive (5,550l abgs 5 (slas
5 051 addsl (5318 (S35 Cetias Sl am Sl
3 el o3gas |y I slalad S e 6,28 bl o
9 Sl Ceniid adiged I (B p 0 oSy See )
aS 5, 9bas el ools 7y e b giloj alold Sl L conds
Soll byl lawgs oad JSas ol gla sl 5 boars
dyoo S 4 (B -6 JSa) el o leses oS

1- Galena armoring
2- Fahlore group

3309y sasl b 0, Shos iy 3l309,0 Somaosls
= D09 Skl a5 59bar 4385 )13 b cow casa,
SVl oli9,m (S ket 0l adde oliy9,0 (SleslS
wgsS w93l b 5l ohosn ledlS Ses b oS
{9) S s g iiaral (39 ammsgSIS VS5, S
C595) o] oS g it ~ (59051 SlelS g (rb e
YL sty Sy sSIS (B JS) sl ol o (slon
B ol bagi el olg 0 (il D oy
s oDt el 00 il CeSYlo 5 EdgsS s SIS
s e 13l iSs S 0a STy (slaysly &jg0s ol
oSy SVl SLoilS bgline (izman .09 o0 sl
Abl oad (A gl S o oSS Sy 5l Wl o
(A-5 sz)

Gl &g oliyg 5 913005,0 Djge 99 A ZamsSIS
2 el g 03 )Ll ganilsn SIS (n 50l loss
3 S o=l olygm Al jo el oSV 4 Lo >
3929 ol wld &5 ol JSAS Cu oSS S90Sl
JS) ol CpmssSIS (90 Sy 1 alonile 3L,
SIS 5o sl 55 (B -5 JS3) oo i (A
S a0 Slism sleai T b cos olg,0 sasilse
e Ly olal b o cosl oi o Cusgjanan
Sy Slas 31 jo S alils jga> ol5ys,0 (Gaseosle b ol o
Shobas ol glaoest 5l b8 L slipsn slasnlyd
L JSbio g 0oy ©jgots Q5 abboo Cosm j9a>
Aaislaeys L s st he wiz U (9,50 iz o5l
(C -5 Jsia) ol oad oSy Samaosle (9,0 Jlgl,
SE Oml 55 sk s g (edilr b sl diges o
Niosr il anld £9,5 Loyl jphm ol o)50n
e 69, 4 Sujgm asslol o g 2o ISl S5 (cadgy
oS 35 e M i emlanST 5l aile g oads slog! I
Szczerba and ) cul Gy yxe LIS s 4 JE S ol
-0l lwgilgw slgls . (Sawlowicz, 2009
4 B alox 5Ll (550 JBol &jg0; (slald) ol
Ol esaline S5 See wiz slal 5 (509, 5 S B K,
S5 5 o (3 pme 55 % 9lals 03, 6 Ll 5
Ramdohr, ) wie sloaoes bs olo s Joo )
Lod (sla)LuslS s (o5 ariSgomangiln Ll (1970



oolasdl owlispny aloes

C)‘)M 98> 186

fpd oo i gyl a0 g gl po sl Fu e
Ol o i St b g b cele Gl S izren

cel QL»—».MS“ | la e ) SO, 9 CO, du)lf A '593

o u_g‘)b ‘SJLS ! 00 ‘5»‘._5 90 w‘ QL‘)"‘Q Comidinds
1 =3 . & & .

b Cell g ghlae Al 0l Sy S ulide

Bl Beoliign ComsSIE 9)0 CasmsSIE Sl (plboule SLIA L5 8L L Gaxe ols )3 S92 9e SlS ) (B p pslas S JSB

BB L satyes ©ypon 03 )l SITID ddssS g (ol Sl 50 Sl a0 )lasl g JEIC g il 5 S
Sopel slaaipn (totilr I Jol> glaSs <ol b cossS IF wlingn 095 50 caSVle lawg Cunglys 016S slagg) (irdil>

'SP (S IMIC o358 1Gth (JLS 1 BN o, Ul EENG cunglgs t DO wedgsS  CVecamgSIS ICCL g 045U 1 COP oo, 1Brt)

((Whitney and Evans, 2010) < Jlawl

Fig. 5. Some images of minerals in the Bagoroq ore deposit. A: Residues of chalcopyrite within supergene chalcocite,
B: Accompany of galena and sphalerite, C: Disseminated galena in barite substituted by covellite, D: Intergrowth of
enargite and galena, E: Replacing of low iron dolomite zones by malachite in supergene zone, F: Goethite with a
network texture produced by iron bearing sulfide oxidation (Brt: Barite, Ccp: Chalcopyrite, Cct: Chalcocite, Cv:
Covellite, Dol: Dolomite, Eng: Enargite, Gn: Galena, Gth: Gothite, Mic: Malachite, Sp: Sphalerite (Whitney. and

Evans, 2010)).
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Fig. 6. Gangue minerals in Baqorog deposit. A: Feather-like barite and space filling with malachite, B: Dessiminated
barite crystals within staining calcite by red Alizarin and ferricyanide potassium according to Dickson method
(Dickson, 1996). (Brt: Barite, Mlc: Malachite, Cal: Calcite (Whitney and Evans, 2010))
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Fig. 7. Paragenetic sequence of Bagoroq deposit.
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Fig. 8. Microscopic images of dolomite alteration in Baqoroq deposit contains: A: Dolomitization in rim of copper vein,
B: Saddle dolomite associated with barite and calcite (Brt: Barite, Cal: Calcite, Dol: Dolomite (Whitney. and Evans,

2010))
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Table 1. Elemental composition of Bagorog samples and mean value (All values are in ppm except for Cu)

Sample B1 B2 B3 B4 B5 B 6 B7 B8 B9 B 10 Mean
No
Ag 155.8 17.1 1.2 303.8 16 212.2 93.8 114.5 30.2 33.2 97.78
As >10000 >10000 >10000 5731 >10000 >10000 >10000 >10000 >10000 >10000 >1000
0
Sb 6473.1 5553.9 7832  137.7 30816 55741 6528.2 47584 99324  8900.3 5172
29
Au <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Zn 13181 6111 3768 3005 5596 17919 13311 16386 8854 11949 10008
Cd 582.9 285.7 234.9 42.4 150 340.4 317 314 181.1 289.5 273.7
9
Pb 478 813 880 43 188 342 546 744 417 668 511.9
Cu (%) 338 26.9 7.0 20.5 7.6 15.0 25.3 20.0 24.3 22.4 20.28
Bi <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Mo 9.1 7 7.8 1.14 1.89 5 6.1 8.5 4.4 5.6 5.653
Co 127 63 12 42 68 169 66 82 34 57 72
Cr 13 19 6 14 3 13 10 18 10 9 115
Ni 35 25 6 19 19 24 22 30 23 21 22.4
\% 846 1051 90 51 24 36 178 17 85 185 256.3
Ca 71576 36877 37409 >10% >10% >10% 49625 42154 26791 44438 -
Mg 863 1290 587 1449 900 1276 3010 1743 4247 3652 1901.
7
Fe 6687 11809 2967 1012 6246 2735 4043 4180 3055 4999 4773.
3
Mn 28 22 18 703 633 314 57 74 28 53 193
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Table 2. Correlation coefficient values for each pair of element in Bagoroqg deposit. (+ + + High positive correlation, +
+ Medium positive correlation, + Low positive correlation, - - - High negative correlation, - - Medium negative
correlation, - Low negative correlation, n.c: Not correlation).

Ag Cd Co Cr Cu Fe Mg Mn Mo Ni Pb Sb \ Zn
Ag 1 n.c ++ + + -- - ++ -- + -- -- n.c +
Cd -.027 1 ++ + ++ + n.c .- +++ ++ ++ ++ ++  ++
Co 453 .623 1 + + n.c - n.c n.c ++ - + nc ++
+
Cr 395 257 .302 1 ++ + n.c - + ++ + n.c ++ +
Cu .208 538 .229 591 1 + + -- + +++ nc ++ ++ +
Fe -487 .366 .097 .297 .343 1 n.c - + + ++ + +++ nc
Mg -214 -146 -266 -054 .353 -.197 1 - n.c n.c nc +++ - +
Mn 512 -611 .052 -238 -435 -321 -330 1 --- n.c --- -- -- -
Mo -284 799 193 .363 .366 .351 -.132 -.852 1 + +++ + ++  ++
Ni .298 624 639 .600 .754 .346 .093 -.189 .329 1 n.c ++ ++  ++
Pb -615 395 -217 223 .078 .416 .020 -.845 .817 -.096 1 n.c + n.c
Sb -326 417 216 .096 568 .236 .762 -583 255 501 .194 1 + ++
vV -148 547 174 473 650 .834 -232 -405 472 454 343 203 1 n.c
Zn 203 .649 752 317 317 -071 219 -364 446 628 .138 541 -067 1
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Table 3. Microthermometric data of primary fluid inclusions in Bagorog deposit.

Sample  Mineraliz Host Fluid Number Number  Thrange Tpice Salinity Density
No. ation stage mineral inclusio of of (°C) (°C) range (glem?)
n type heating freezing (wt.% NacCl)
B 61 Main sulfide Barite LV 14 - 305-354 - - -
mineralization
B 61A  Main sulfide Barite LV 14 14 259-330 -5.4to 8.37-10.97 0.803-
mineralization -7.4 0.836
B 139 Main sulfide Barite LV 12 14 215-316 -7.4to 10.97-13.18  0.856-
mineralization -9.3 0.911
B 135 Late stage Calcite LV 18 9 78-112 -2.1to 3.59-6.07 0.987-
non sulfide -3.8 1.004
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Fig. 9. A: Two-phase (L+V) fluid inclusion in barite, B: Rod-shaped single phases (L) in calcite.
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Fig. 10. A: Homogenization temperature histogram of Baqoroq fluid inclusions, B: Salinity value histogram of Bagoroq
fluid inclusions.
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Table 4. Sulfur isotope values for barite in Bagoroq deposit.

Sample No  Mineral Sulfur Content  8>*Sy.cpr (%o) Th (°C) (fluid 1000 In o (Ohmoto 89S 1125 (%o)
(%0) calculeted) and Rye, 1979)
B1l Barite 11.09 +13.23 304 21.8 -8.57
B12 Barite 11.03 +13.10 329.7 20.5 7.4
B13 Barite 11.71 +14.21 306.9 21.6 -7.39
B14 Barite 12.25 +13.87 306.9 21.6 -7.73
B15 Barite 9.37 +14.37 306.9 21.6 -7.23
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Fig. 11. Frequency Histogram of 8*S values in Bagoroq barite minerals compared with 58S values of marine sulfate of
Cretaceous age (inset). Shaded area is the estimated precision of the curve (modified from Claypool et al., 1980).
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Fig. 12. Salinity vs. Homogenization temperature diagram has shown isothermal mixing for ore-bearing fluid and then

surface fluid dilution with ore-bearing fluids (Wilkinson, 2001).
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Table 5. Classification of selected deposits hosted by siliciclastic and carbonate-bearing rock sequences (modified after

Foley, 2002)

Metal suite

Clastic sedimentary > Carbonate

Carbonate > Clastic sedimentary

Pb-Zn-Cu-(Ag) Irish type
Silvermines, Ireland
Navan, Ireland

Lion Hill, USA

MVT Type
Southeast Missouri, USA
Upper Mississippi Valley, USA

Cu-Pb-Zn Sediment-hosted Cu type Kipushi type
Kupferschiefer, Germany Brushy mine, USA
White Pine, USA Ruby creek, USA

Kamoto, Zaire Apex, USA
Kipushi, Zaire
Tsumeb and combat, Namibia
Zn-rich Balmat-Edwards, USA Appalachian type
Pb-poor Austinville, USA
Copper ridge, USA
Pb-rich Laisvall type MV Type

Laisvall, Sweden
Largentierre, France

Viburnum trend, USA
Old lead belt, USA

S Ll g 3,80 ,LslS LSy analio 6 Jguar

Table 6. Comparison of Bagoroq features and Nakhlak deposit.

Main features Baqoroq

Nakhlak

Host rocks

Upper cretaceous carbonates

Upper cretaceous carbonates

Ore structure

Epigenetic vein, ore zone

Epigenetic vein, ore zone

Ore texture

Open space filling (Breccia,
Crustification) >> replacement

Open space filling (Breccia,
Crustification) >> replacement

Alteration

Dolomitization, Calcification

Dolomitization, Calcification

Ore Paragenesis

Chalcocite, Chalcopyrite>>Sphalerite,
Pyrite, Fahlore, Enargite, Galena

Galena>> Sphalerite, Chalcopyrite,
Pyrite, Fahlore

Gangue mineral

Barite> calcite>> dolomite

Barite >> dolomite>calcite

Ore chemistry Cu >>Zn>As>Sh>Pb>Ag Pb>>Ag>Cu>Sh>Zn>As
Fluid Ty, range (°C) 259 to 354 86-188
inclusion  Salinity range 8.37t013.18 10.97 to 16.45
(sulfide  (wt.% NaCl
Stage) eq.)
Barite 5°'S +13.1 to +14.37 +10.95 to +13.71
Igneous activity Absence Absence
Reference This paper Jazi and Shahabpour, 2010

Jazi et al., 2015




fSen 5 32 198

8 Ll j5057 5o fay S3bl SlepsS 3 cragm LS
Cu-Pb-Zn-V ;Lw S5 600 51 i LaasS cpl j0 .0l
Al ool i S S go A a S oo b el
Sl—ogas L (Berg-Aukas type) Zn-Pb s, Losls
Sy 2050l 5 30 o ssmsr o 3l
a5’ (Tsumeb type) Cu-Pb-Zn-Ag sle Luls § glass>
539555 Laa L Yo 5 awals (508" (5598 5 YL sleo
o g 2l (Pirajno and Joubert, 1993) wiloas Sis
aslsl ,0 g PB-ZN 5L SLS pois L Sloj 0,90 90 50
215055 (SHFSS Sndga o 5 CUPD-ZN-AG (5L SIS

loass olsw|

S by e sl )Ll 45 (3,80 )Lils” caalids o iy
Ol i 0081 Glez haw 50 45 009 G5 Gbras
Ssple (339 oS aez wile LeS g (S 50 by Lils
pos g 0,8 il ol Glenly,S (9,0 slas wlj s
Frimmel et al., ) o5l STpil eusilSle L LS|
Sl ls lghs s —BsS e sl Lils (1996
63 cale s sy g5 sl Lusls s ZN>CU>Ph
L ptee 5laslS g0 L 3,80 ,Lusls .ozl o CU>Pb>Zn
loelis JLaslS ol a8 sud dslie il e Sons

(7 Jgaz) amo co ylis cang ,LuslS b (5 i

95 5 g S S b 5,3 JLlS SleeSg aslin 7 Jyar

Table 7. Comparison of Bagoroq features with Tsumeb and Kipushi deposits.

Deposit Baqoroq Tsumeb Kipushi
Host rocks Calcareous sandstone, Dolostone, limestone, Dolostone, sandstone, limestone
sandy limestone, sandy conglomerate
dolostone, calcareous
conglomerate
Carbonates Shallow marine platform Shallow marine platform Shallow marine platform
type carbonates carbonates carbonates
Ore bodies Vein + fracture zone + Discordant pipe + breccia and Discordant pipes in Nguba
berccia sandstone carbonates and breccia +
stratiform in hangingwall
Sulfide Chalcocite, chalcopyrite, Tennantite, galena, sphalerite, Sphalerite, chalcopyrite,
minerals sphalerite, pyrite, fahlore, pyrite, bornite, chalcopyrite bornite, chalcocite, pyrite,
enargite, galena arsenopyrite, tennantite, galena
Gangue Barite- calcite- dolomite
mineral
Ore Cu, Zn, As, Sh, Pb, Ag Pb, Cu, Zn, As, Ag, Cd, Ge, Ga, Zn, Cu, Pb, Fe, Cd, Co, Ge,
chemistry W Ag, Re
Alteration Dolomitization, Dolomitization, calcification, Dolomitization, silicification,
calcification silicification chloritization, kaolinization
Homogenizati 259 - 354 212-275 221-339
on
temperature
Q)
Salinity (wt 8.37 - 13.18 22+3 30-43
% NaCl eq.)
5*'S (%o) +13.1to +14.37 (Barite) +13.1t0 +26.6 -2.6 to +19.2 (Massive ore)
Source of Evaporites Evaporites Evaporites
sulfure
Igneous Absence Absence Absence
activity
Tectonic Foreland basin Foreland fold-thrust belt Foreland fold-thrust belt
setting
Reference This paper Chetty and Frimmel, 2000 Chetty and Frimmel, 2000

Kampunzu et al., 2009 Kampunzu et al., 2009

1- Otavi mountain land
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Introduction

The Bagoroq Cu-Zn-As deposit is located
northeast of the town ofAnarak in Isfahan
province, in theeast central areaof Iran. Copper
mineralization ~ occursin  upper  cretaceous
carbonate rocks.Studyof  thegeologyof  the
Nakhlak area, the location ofa carbonate-hosted
base metaldeposit, indicatesthe importance of
stratigraphic, lithological and structural controls
in the placement of this ore deposit. (Jazi et al.,
2015).Some of the most world’s most important
epigenetic, stratabound and discordant
copperdeposits are the carbonate hosted Tsumeb
and Kipushi type deposits,located in Africa. The
Bagoroq deposit is believed to be of this type.

Materials and methods

In the current study, fifty rock samples were
collected from old tunnels and surface
mineralization. Twenty-two thin sections, ten
polished sections and four thin-polished sections
were prepared for microscopic study.  Ten
samples were selected for elemental analysis by
ICP-OES (Inductively coupled plasma optical
emission  spectrometry) by the Zar Azma
Company (Tehran) and AAS (Atomic absorption
spectrometry) at the Ferdowsi University of
Mashhad. Seven doubly polished sections of
barite  mineralization = were prepared for
microthermometric analysis. Homogenization and
last ice-melting temperatures were measured
using a Linkam THMSG 600 combined heating
and freezing stage at Ferdowsi University of
Mashhad. Sulfur isotopes of five barite samples
were determined by the Iso-Analytical Ltd.
Company of the UK. The isotopic ratios are
presented in per mil (%o)notation relative to the
Canyon Diablo Troilite.

*Corresponding authors Email: karimpur@um.ac.ir

Results

The upper Cretaceoushost rocks of the Bagoroq
deposit include limestone, sandstone, and
conglomerate units. Mineralization is controlled
by two main factors: lithostratigraphy and
structure. Epigenetic Cu-Zn mineralizationoccurs
in ore zones as stratabound barite and barite-
calcitet wveins and  minor  disseminated
mineralization. Open space filling occurred as
breccia matrix, crustification
banding,andbotryoidaltexture. The host rock has
undergone dolomitization alteration

Hypogene minerals include chalcopyrite, pyrite,
sphalerite, galena, enargite, barite, and calcite.
Supergene minerals include malachite, azurite,
covellite, chrysocolla, chalcocite, cerussite,
smithsonite, native copper and iron oxide
minerals. Sulfantimonides and sulfardenides are
abundant in low- and moderate temperature stages
of the deposit, while bismuth sulfides generally
occur in higher temperature ores, according to
Malakhov, 1968.

Analysis of rich ore samples indicates copper is
the most abundant heavy metal in the ore (average
20.28 wt%), followed by zinc (average ~ 1 wt%)
and arsenic (average ~ 1 wt%), respectively.
Thepresence of many trace elements in the ore,
such as Sh, Pb, Ag and V, are very important.
Element pairs such as Ag-Cu, Zn-Cd, Zn-Sh, Fe-
V and Pb-Mo are correlated with each other. The
Bagoroq ore minerals are rich in As, Sb and poor
in Bi. Highamountsof antimony usually occur in a
low temperature stage (Marshall and Joensuu,
1961). Malakhov (1968) suggested thata high
Sh/Biratio in the ore indicates a low temperature
of formation for the Baqoroq deposit.
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Sulfide mineralization fluids were found to have
homogenization temperatures between 259 and
354°C and salinities  between 8.37 and 13.18
wt% NaCl eq. Surface water apparently diluted
theore-bearing fluids in the final stages and
deposited sulfide-freecalcite veins at relatively
low temperatures (78 to 112 °C) and low salinities
(3.59 to 6.07 wt% NaCl eq.).

The 6*'S values of barite of the Baqoroq deposit
range from +13.1 to +14.37%cfrom which534S
values of ore fluids were calculated to vary
between -8.57%0 and -7.23%.. Sulfur within
natural environments is derived ultimately from
either igneous or seawater sources (Ohmoto and
Rye, 1979). Barite **S values of Bagoroq deposit
lie within the range of Cretaceous-age oceanic
sulfate values. The reduction of sulfate to sulfide
couldhave been caused either by bacterial sulfate
reduction or by nonbacterial sulfate reduction
through a reaction with organic materialin the
sedimentary  rocks  (thermochemical sulfate
reduction). However, the narrow range of *S
and positive values indicates that they were not
produced by bacterial sulfate reduction.Partial
thermochemical reduction of sulfates has
apparently produced light sulfurvalues (~ 21%o
lighter) and it has been effective inthe deposition
of ore minerals. Organic matter occurs as graphite
in the Bagoroq formation in proximity of Bagqoroq
deposit (Cherepovsky et al., 1982).

Discussion

Epigenetic, stratabound and discordant Cu-Zn-As
mineralization in the Baqoroq deposit occurs as
open space filling of upper Cretaceous rocks. Host
rock is partially dolomitized by ascending warm,
saline fluids. Seawater sulfates were the source of
the sulfidesulfur and the sulfate in the barite. The
reduced sulfur was generated by partial
thermochemical reduction and it was effective

inthe deposition ofthe ore minerals. Based onthe
evidence of carbonate host rocks, the absence of
igneous activity, the open space filling texture,
mineralogy, dolomite alteration, ore geochemistry
(As and Sb high content and absence of Bi),
microthermometric data of ore bearing fluid and
sulfur isotope values, the Bagoroqg deposit is very
similar to the carbonate hosted copper deposits in
Africa and in particular the Tsumeb deposit in
Namibia. The Bagorogdepositmay have been
produced bymetamorphicfluids during
orogenyrelated to theclosureof the Neo-Tethys
ocean.
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