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Fig. 1. Location of Irankuh mining district in Sanandaj-Sirjan zone and Malayer-Isfahan Metallogenic Belt
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Table 1. Grade and reserve values of Irankuh mines

Ore

exploited Remaining Ore Grade

Total reserve till 20th Possi

Mines AND promising zones March Proved ossi by 7n
ble
2014
Ton Ton Ton Ton % %
Open Pit 2700000 2700000 0 0 1.0 6.0
Gushfil

Under ground 1029574 629574 400000 09 50
Open Pit 3800000 3502858 297142 0 1.5 35

Tapehsorkh 1 2000
Under Ground 300000 0 300000 00 .5 35
Blind Deposit (Tapehsorkh 3) 420000 126000 294000 - 35 60
Kolahdarvazeh 1500000 1315500 184500 - 1.1 92

1500
Zone 1 Gushfil 800000 23629 776371 000 1.0 39

2700
Zone 1 Rowmarmar 250000 0 250000 00 0.8 29
Zinc Vein 1500000 0 1400000 23 58

Zone 5
Rowmarmar Lead Vein i i i i i i
Total 13900000 8297561 3902013 2010700 - -
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Geologic Map of Irankuh Pb-Zn Mine
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Fig. 2. Geologic map of Irankuh mining district
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Fig. 3. Images of types of texture from the Irankuh. A: Brecciated texture. Fragments of hosted dolostone are cemented
by hydrothermal dolomite, B: Two stages of brecciation and hydrothermal solution activity (see text for explanation),
C: Three stages of fault activity and two stages of hydrothermal solution activity (see text for explanation), D: Veinlet
texture, E: Spotted dolomite around mineralization zones, and F: Open space filling texture in thin section at PPL.
Quartz, galena, and sphalerite are occurred, respectively (Dol = dolomite, Qz = quartz, Gn = galena, Sp = sphalerite
(Whitney and Evans, 2010))
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Fig. 4. Images of Irankuh mineralization. A: Dolomite-bitumen-sphalerite-galena veinlet in transmitted light XPL, B:
Bitumen-dolomite-sphalerite veinlet in transmitted light XPL, C: Quartz-dolomite-sphalerite-galena veinlet in
transmitted light XPL, D: Galena in boarder of sphalerite in reflected light PPL, E: Sphalerite is surrounded by galena in

reflected light PPL, and F: Pyrite veinlet in reflected light PPL (Dol = dolomite, Sp = sphalerite, Qz = quartz, Gn =
galena, Py = pyrite (Whitney and Evans, 2010))
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Fig. 5. Images of Irankuh alteration. A: Dolomite as cavity filling in dolostone host rock at XPL, B: Saddle dolomite at
XPL, C: Replacement of fossil by hydrothermal dolomite at XPL, D: Dolomite-calcite veinlet at XPL, E: Fe-rich brown
dolomite is brecciated and spaces are fillied by calcite at XPL, F: Fe- and Mn-rich dolomite in brown-orange color is
formed after white dolomite, G: Dolomite and quartz in quartz-dolomite veinlet in shale at XPL, H: Quartz-pyrite

veinlet at XPL, and I: Late calcite veinlet (Dol = dolomite, Cal = calcite, Qz = quartz, Py = pyrite (Whitney and Evans,
2010))



Yva

ol Jglono Lot g (oot oy SIS ot (5 jloo SIS o ol s

Y87 Jlo) Y ojles @ al>

Mi I Several Stages SUBETESHEs
mnerals Mineralization
Dolostone Host Rock
Sphalerite L BN BN BN B BN B B BN BN B B B B Q
Galena O OE N N N NN N N NN NN NN N NN s N . -E—’
Fe-Rich Dolomite | mmaamsss maaaass Doassass s s §
Ankerite - e mm S
Bitumen H,OE O OE N N E NN NN NN s E W g
Barite RE— R E
Pyrite = === ==-=-=-- =
Quartz - - - - ="
7=
Calcite e
Shale-Siltstone Host Rocks
Sphalerite N N N N N N N N N . N N E .
Ga|ena - - . ... W ... E e e ... _g)
D
Fe-Dolomite =
. o
Bitumen T N N NN N N NN NNENNN] E
o
i NN . - m
Pyrite @ @ 0 |l e-—-— 0 _________ el -
Quart= o —-——. ?
Chalcopyrite  |[------------ =
Barite —— — |
Calcite e e
Iron Oxides
Carbonate-Pb-Zn —

0555l ) Sdme amb 5318 8 g (658 Gl SIS Cdbpes g .8 Sl
Fig. 6. Paragenesis sequence of metal and non-metal minerals from the Irankuh mining district

SLa LS oSl Hliie as a5 L (Y i) Sl e
u“-f 23 3 s la G5 Js ) g 0SSl 5l s Dl s
Ol e ol 8 Oy il e Lozl 5 ol 595,
a@:ﬁb}l,&fh;ﬁf);d”)@wgi;a

(Y Jgd) Sl o g
b D il 515 5 ke a1 e
Cook et al., ) coul 4§ 41,5 ) 5550 (g3b 5 Oliizes
@Lﬁ .2009; Ye et al., 2012; Frenzel et al., 2016
o3 00 055 O3l Ly il &gl 53 LB YD 4
Ol Gl 0l T¥ g 53 Joi3 8 5 5 5 43 00 ke
Sl iie o 3 O/Y B /Y s s Jlanl s 0T Sl 3
:yiwo.\ia&.é_éfjd)}uuoj_é-iﬁﬂ:&adﬁiﬁﬂ

e 5 o5 53 0 SN BN oy I8 S50 8 Il Ol
(Y Jpior) Sl it 55 53 p S AWV B VRO o O g T
23 0lsesT 50,8 5 R7=0.88) o Sl oo Siurad
AV JSC) 55 n 0s 05Kl sl (655~ O3lae sl JE
Gladlssl ) ydm odasilis Wl s Cote | Staan !
SLa o) 33 dl oS aal JE Jo s 53 Sy -yl 5
Q}lf&,&): OAT Ol g momad (Cowl 0did oy s oulis SIS
,'\J;J%Latc,,uls,l,\_aa,O;,arfwvuwv&ﬁ
)AJ'SJ,Jgdagj&wrxng.g;_Ao_I):r;\n
i glyls s 8 IS glaas gei Lgs 505 o Jliul
35 oo Ol g (Y J)-\a—)-\.&w&?):(ﬁ\'\cﬂ b YL ppeesls”
5035 (553 87 51 2aS) 4 o 1 S IS L
QJ):(:J_?\?VUAo:}.wJ>WQ|J’.:A45}A5v\:?):,}aj.é



RUL O YNy

YA

Ol e sl oy ¥ 51,208 als Jlawl 8T Ol s oS el
93 ey 5l maS 0 e LS 53 55 o Jlawl T
\‘a)‘,.aiiij\‘/b)u\fé&csz\‘ 03 9dmes 43 LS
2 05Kt laco Sl ol ol (A JS2) el s 5
p5:03LS Ol 0S5 AT Oljn o 2l S5l LT L ay e

A S8 Sl

23 835 il 45T Ll g pomsh 002 £ 5 S0
O3lne g Jlial 53 p guslS” Ol jn 23 58 o S Jliel oS3
238 Jper) Sl e (5 0 SN LN oSl
SLasLlS (slacy il psoaslS 5 aT 050 A I
oS 03loe 5 e (LSSl (g (oot 003 S0~

e L Sl LS slad 53 .ol ol dus e

1400

1200

1000
E 800
2
2 600

400

200

0 J—r—r—r 4 1 ——
0 200 400 600 800 1000 1200
Ag (ppm)
0555 5l G 1o lgariil 5 0,8 G Coe (Ko Y S
Fig. 7. Positive correlation between Ag and Sb within galena of Irankuh
2 <+ Irankuh
[ Ozark Region, US
® China
- 6®
Je
oo @5
) + +
+ + 7® + =+
| 1 1 | i
0 1 2 3 4 5
Fe (wt%%)

OhESen 5 5y 5l LSyl pL53) ez 5 Lol (psismisn €55 sloyladls L osSill (slocy Jlanl poenols 5 0] lade dunlin . A S8
¥ Daliangzi :# Qixiashan :4 .Tianbaoshan :¥ .Chahe :¥' .Yutang :¥ Shashulin :\ 53 4 ;o> p55 (Viets et al., 1992)

((Zhang, 1987) 5 ;| Fankou

Fig. 8. Comparison of Fe and Cd values within sphalerite from Irankuh and USA and China Mississippi type deposits
(USA deposits from Viets et al. (1992), China deposits are 1: Shashulin, 2: Yutang, 3: Chahe, 4: Tianbaoshan, 5:

Qixiashan, 6: Daliangzi, 7: Fankou from Zhang (1987)



M ol Jglono Lot g (oot oy SIS oot (5l SIS ol e O JL) ¥ ojleds A al>

053l (Gane 4l I SIS )0 (S rSdlowijlo ) w3od @l ¥ Jgux
Table 2. EPMA analysis results in galena mineral from the Irankuh mining district

SAMPLE  Pb(%) S(%) Agpm) Sbepm) o o L o epm (ppm)
75 86.1 13.4 709 838 338 78 nd nd nd nd
75 86.1 13.5 602 785 329 45 nd nd nd nd
75 86.2 13.4 701 814 341 77 nd nd nd nd
75 86.6 134 106 204 454 49 nd nd nd nd
Z5 86.7 13.4 223 145 1047 86 nd nd nd nd
75 87.4 13.6 408 235 300 36 nd nd nd nd
75 86.9 13.6 300 293 331 78 nd nd nd nd
75 86.6 134 261 358 311 38 nd nd nd nd
75 86.9 13.5 149 392 286 50 nd nd nd nd
75 87.4 13.6 311 274 270 49 nd nd nd nd
75 86.9 13.5 251 272 429 35 nd nd nd nd
75 86.8 14.5 1010 1106 432 34 nd nd nd nd
75 85.9 14.5 949 1085 538 156 24 nd nd nd
75 86.4 14.5 901 1122 442 234 28 nd nd nd
75 86.3 14.5 821 1107 476 64 nd nd nd nd
75 86.4 14.5 809 1068 432 189 19 nd nd nd
75 85.8 14.5 1020 1125 447 25 nd nd nd nd
TS 86.9 14.5 1028 1087 471 27 27 nd nd nd
TS 86.1 14.5 883 1019 490 85 45 nd nd nd
TS 86.8 14.5 1030 1210 464 106 44 nd nd nd
TS 86.8 14.5 1008 1056 473 36 32 nd nd nd
TS 86.1 14.5 978 1124 481 36 32 nd nd nd
TS 87.7 13.7 637 603 277 nd nd nd nd nd
TS 87.5 13.6 519 627 292 nd nd nd nd nd
TS 87.9 13.7 639 613 267 nd nd nd nd nd
TS 87.7 13.6 592 633 287 nd nd nd nd nd

Gushfil 86.7 14.5 886 1179 554 249 167 nd nd nd
Gushfil 86.2 14.5 880 1110 482 138 16 nd nd nd
Gushfil 86.1 14.4 983 878 543 102 9 nd nd nd
Gushfil 87.8 13.7 633 828 283 63 nd nd nd nd
Gushfil 87.8 13.6 541 693 361 28 nd nd nd nd
Gushfil 85.8 14.4 903 1217 408 118 43 nd nd nd
Gushfil 85.8 14.5 920 1090 519 191 8 nd nd nd
Gushfil 85.6 14.5 1027 1015 457 145 8 nd nd nd
Gushfil 85.8 14.4 997 1002 513 134 8 nd nd nd
Gushfil 86.9 14.4 901 1211 452 116 41 nd nd nd

D.L 49ppm 8ppm 170ppm 150ppm 6ppm 176ppm 6ppm 7ppm 8ppm S0ppm
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Table 3. EPMA analysis results in sphalerite mineral from the Irankuh mining district

Zn Fe Cd Ag Mn Cu Pb Sb Zn/  Zn/

@) SCY (o)  ppm)  @pm) (@pm) (pm) (ppm) (ppm) Cd  Fe WMn
75 62.48 33.14 0.29 1010 282 25 11 1402 349 619 212 25325
7Z5 64.19 33.49 0.20 1162 425 14 nd 1049 509 552 326 46181
75 63.68 33.43 0.19 1127 357 3 nd 2719 433 565 344 212251
75 63.02 32.52 1.96 1775 34 6 194 nd nd 355 32 106453
7Z5 61.43 32.78 3.44 1540 35 43 163 nd nd 399 18 14265
75 62.11 33.06 2.70 1589 273 40 841 nd 691 391 23 15369
75 60.01 33.22 5.05 1489 35 28 86 nd 21 403 12 21197
75 61.58 33.23 2.75 1941 92 13 7282 nd 11 317 22 46829
7Z5 63.10 32.83 1.34 1751 63 7 4901 nd nd 360 47 94597
TS 64.45 33.56 0.89 1432 57 76 95 nd nd 450 72 8457
TS 63.42 33.57 3.35 2011 198 41 120 nd 112 315 19 15468
TS 64.44 33.53 0.49 1526 47 63 97 nd nd 422 131 10302
TS 64.29 33.27 0.38 1807 89 202 75 nd 94 356 168 3178
TS 63.43 33.59 2.67 1971 102 98 115 nd 103 322 24 6443
Gushfil 63.05 3345 1.55 1839 121 98 2034 nd 130 343 41 6408
Gushfil 62.41 33.54 3.79 2183 227 30 5930 nd 335 286 16 20592
Gushfil 63.15 33.65 1.95 1739 98 69 1760 nd 121 363 32 9152
Gushfil 64.74 3343 1.09 1426 99 87 89 nd 65 454 59 7441
Gushfil 64.39 3337 0.98 1670 81 112 131 nd 91 386 66 5749
Gushfil 62.20 32.99 3.10 1800 65 81 121 nd nd 346 20 7662
Gushfil 62.40 33.29 3.64 1355 63 9 88 nd nd 460 17 73148
Gushfil 62.01 32.98 3.71 2056 59 83 144 nd nd 302 17 7455
Gushfil 60.99 33.22 4.44 1763 2 45 5 nd nd 346 14 13586
Gushfil 61.01 33.15 3.94 1645 2 41 5 nd nd 371 15 14880
Gushfil 61.26 33.27 4.51 1800 78 60 nd nd nd 340 14 10200
Gushfil 60.40 33.19 5.15 1936 6 32 123 nd nd 312 12 18911
Gushfil 63.21 33.35 2.85 1148 nd 57 nd nd nd 551 22 11082
Gushfil 61.10 33.20 3.91 1750 6 41 143 nd nd 349 16 14866
Gushfil 61.83 33.40 4.06 1329 17 8 559 nd nd 465 15 73343
Blind 62.48 33.20 2.93 1685 78 40 2384 nd nd 371 21 15695
Blind 62.23 33.31 3.55 1422 31 51 512 nd nd 438 18 12202
Blind 62.60 33.46 3.14 1279 59 7 795 nd nd 490 20 93852
Blind 62.17 33.21 3.78 1484 33 59 528 nd nd 419 16 10609
Blind 62.31 33.54 3.50 1363 9 2 1120 nd nd 457 18 311539
Blind 62.33 33.40 2.99 1430 72 41 1850 nd nd 436 21 15202

D.L 6ppm Jdppm  4ppm  10ppm  10ppm Sppm Sppm 4ppm  10ppm
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Table 4. Chemical composition from different types of dolomite of Tapehsorkh deposit, Irankuh (Boveiri Konary and

Rastad (2016)) (Oxides in % and elements in ppm unit)

Type of Dolomite CaO MgO FeO MnO Sr Ba Si Al Na Ti P
Dolostone 33.45 20.82 0.19 0.14 0 100 600 300 500 100 0
Dolostone 33.04 20.21 0.23 0.14 0 300 0 1000 0 100 100
Dolostone 31.16 13.15 0.63 0.18 300 0 9600 18900 1500 0 100
Dolostone 34.96 19.91 0.09 0.01 0 300 2400 700 900 0 200
Dolostone 34.51 19.40 0.15 0.03 600 0 6200 1100 700 200 300

Hydrothermal D1 26.50 12.73 9.74 4.61 0 0 0 1600 200 0 0
Hydrothermal D1 27.13 13.23 9.63 4.09 0 0 2900 1300 400 100 0
Hydrothermal D1 26.64 13.11 10.07 4.74 0 0 500 300 0 0 100
Hydrothermal D1 26.69 14.21 9.31 4.71 0 200 3100 400 0 0 100
Hydrothermal D1 26.46 12.67 9.78 5.65 0 0 300 400 300 0 0
Hydrothermal D1 27.06 13.16 10.31 4.21 200 0 0 100 0 100 100
Hydrothermal D1 27.18 12.45 10.62 2.88 0 0 0 0 400 100 200
Hydrothermal D1 27.25 12.77 9.89 2.70 0 100 0 0 300 0 100
Hydrothermal D1 28.40 15.87 7.77 3.25 0 1700 400 400 0 200
Hydrothermal D1 28.34 15.17 8.34 2.89 100 300 0 300 0 200 0
Hydrothermal D2 29.09 18.64 6.20 2.08 0 2300 400 0 0
Hydrothermal D2 29.52 18.88 5.05 1.92 0 200 200 0 0 0 0
Hydrothermal D2 29.95 20.58 4.11 0.99 0 5000 1300 0 0 100
Hydrothermal D2 29.57 19.42 6.34 1.63 500 0 0 100 300 100 0
Hydrothermal D2 34.09 22.30 4.66 1.87 300 0 4000 100 700 0 100
Hydrothermal D2 34.33 22.95 6.41 2.30 200 0 0 200 0 0 0
Hydrothermal D2 31.95 21.21 5.29 0.67 300 100 0 300 400 100 200
Hydrothermal D2 28.40 18.12 5.08 1.43 500 0 0 1500 700 0 200
Hydrothermal D2 28.41 17.71 4.88 1.28 400 0 4000 1900 500 400 0
Hydrothermal D2 31.27 22.35 4.44 0.62 0 100 2200 200 0 0 0
Hydrothermal D2 31.11 22.02 3.18 0.45 0 0 200 200 0 100 0
Late dolomite 29.56 20.06 3.93 1.32 200 0 1700 100 100 0 0
Late dolomite 29.56 20.21 3.07 1.87 500 0 0 0 0 0 0
Late dolomite 30.86 22.43 2.51 1.11 0 0 600 0 500 0 0
Late dolomite 30.40 21.50 2.08 1.29 0 0 2000 200 100 100 200
GO}:_MJ)J)JQ_:A}J):c&AT&_m‘)Jb)_?}AC_:o)bb fM‘F'SO%:"Gﬁ;%’SSHi'
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Fig. 10. Chemical composition variations of Tapehsorkh four types of dolomite in Fe vs. CaO diagram
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Table 5. C and O isotopes results from Irankuh different types of dolomite (according to Ghazaban et al. (1994))

Sample Type of Dolomite 83C pp (%o) 380 smow (%0)
IR-35 Limestone 2.7 24.1
IR-36 Limestone 3 28
IR-37 Limestone 2.4 22.5

GIR-30 Limestone 3.7 23

GIR-43 Limestone 5.8 22.1

GIR-46 Limestone 4.6 22.2

GIR-49 Limestone 4 21.1

GIR-50 Limestone 4.3 21.8

GIR-52 Limestone 3.7 20.5
NO-1 Host dolostone 3.3 26.1
1K-7-4 Host dolostone 2.5 20.7
1K7-5 Host dolostone 2.2 21.8
1K-3 Host dolostone 3 21.8

BM-5-4-2 Host dolostone 3.1 23.7
1K-7 Host dolostone 2.2 21.4
1K-14 Host dolostone 1.8 20.6

BM-21-1 Altered dolostone 1 18.1

IK-13-1 Altered dolostone 3.2 17

1IK-13-2 Altered dolostone 3.1 17.6

1K-1 Altered dolostone 0.8 17.8
GS-2-3 Altered dolostone 2.6 18.4
GS-2-4 Altered dolostone 2.4 17.4

BM-7-7-1 Altered dolostone 3.7 18.2
1K-7-1 Sucrosic dolomite 2.7 17.6
1K-7-2 Sucrosic dolomite 3 17.4
1K-7-3 Sucrosic dolomite 2.6 18.6
IKI-A Sucrosic dolomite 1.9 18
IKI-B Sucrosic dolomite 0.9 17.9
IKI-C Sucrosic dolomite 0.6 18.3
IKI-D Sucrosic dolomite 1 18.1
IKI-E Sucrosic dolomite 0.6 18.3

1K-10-1 Sucrosic dolomite 1.7 18.6

1K-10-2 Sucrosic dolomite 2.1 18.7

BM-21-2 Sucrosic dolomite 2.5 18.7

BM-I0-1-1  Sucrosic dolomite 0.9 16.5
BM-11-8-2  Sucrosic dolomite 1.8 16.8
BM-10-1-2  Sucrosic dolomite 1.2 17.2

IKI-F Sucrosic dolomite 2.1 18.2

IK13-1 Sucrosic dolomite 3.1 17.3

1K13-2 Sucrosic dolomite 3.2 17.4

IK13-3 Sucrosic dolomite 34 17.8

NO-2-1 Saddle dolomite 3.1 16.4

NO-2-2 Saddle dolomite 1.8 18.8

1K13-4 Saddle dolomite 3 16.8

IK13-5 Saddle dolomite 2.9 16.8
IK-13 Saddle dolomite 3.3 16.7

1K-10-3 Saddle dolomite 2.3 17.1

1K-10-4 Saddle dolomite 2.5 16.7

IK-10-6 Saddle dolomite 1.8 18.8
1K-10 Saddle dolomite 2.9 19.1

IK-10-2-1 Saddle dolomite 2.5 17.9
IK-8 Saddle dolomite 2.4 18.4
1K-14 Saddle dolomite 3.3 18.1
WSD Saddle dolomite 2.5 18.6
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Table 5 (Countinued). C and O isotopes results from Irankuh different types of dolomite (according to Ghazaban et al.

(1994))
Sample Type of Dolomite  8°C ppp (%0)  8"°0 sviow (%0)
IK-1 Saddle dolomite 2.4 18.7
BAL-2 Saddle dolomite 0.7 17.4
BAL-2-1 Saddle dolomite 0.9 16.1
BM-5-4 Saddle dolomite 34 17.6
BM-7-7-1B Saddle dolomite 33 17.9
BM-7-7-2 Saddle dolomite 34 17.9
BM-9-6-1 Saddle dolomite 0.9 16.2
BM-9-6-2 Saddle dolomite 0.8 16.2
BM-I0-1 Saddle dolomite 34 18.1
BM-I0-1 Saddle dolomite 34 17.4
BM-11-1 Saddle dolomite 2.7 17.4
BM-11-2 Saddle dolomite 3 16.6
BM-II-3 Saddle dolomite 2.8 17.1
BM-11-7-1 Saddle dolomite 3.1 18
BM-11-8-1 Saddle dolomite 0.9 16.2
BM-11-8-2-1 Saddle dolomite 1.1 16.7
BM-11-8-2-2 Saddle dolomite 1.1 16.8
BM-12-2 Saddle dolomite 33 17.8
BM-12-1 Saddle dolomite 3.6 18.2
BM-55-2 Saddle dolomite 0.7 18.1
L3-1 Saddle dolomite 34 17.8
L-5 Saddle dolomite 3 18.1
GS-2-1 Saddle dolomite 3.1 17.4
GS-2-2 Saddle dolomite 33 17.3
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Fig. 12. Comparison of ore-fluid temperature and Fe values from Mississippi type deposits of US and Irankuh mining
district (data for US deposits from Viets et al. (1992)

20000
18000 +
16000 £
T 14000 £
(=9 E
£ 12000 £
= E
© 10000 £
8000 £
6000 £ )

4000 +
2000 + Irankuh
: CE——
0 F

0 50 100 150 200 250 300
ThC

SIS el sla ) LuilS Sledbol) 0SSl ) oo b o G pol g gwamiso 55 B0 50 jl0alS Jolone pgaosls g Los jlade anlae I S5
((Viets et al., 1992) ;|,Ken 5 305

Fig. 13. Comparison of ore-fluid temperature and Cd values from Mississippi type deposits of US and Irankuh mining
district (data for US deposits from Viets et al. (1992)
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Table 6. Comparison of ore-fluid conditions for generation of Fe-poor and Fe-rich sphalerite from eastern US deposits

(Newton, 2013)

Sphalerite Salinity (NaCl Fe (%) Ga (ppm) Ge (ppm) Mn (ppm) Pb (ppm)
wt%)
Fe-poor 20-25% 0.7% 300-420 <10 1-3 8-14
Fe-rich 10-15% 2.3% <50 150-200 7-13 5-14
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Fig. 14. Oxygen isotope variations vs. carbon isotope diagram from Irankuh different types of dolomite rocks with

continental crust and mantle values
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Introduction

The Irankuh mining district area located at the
southern part of the Malayer-Isfahan metallogenic
belt, south of Isfahan, consists of several Zn-Pb
deposits and occurrences such as Tappehsorkh,
Rowmarmar 5, Kolahdarvazeh, Blind ore, and
Gushfil deposits as well as Rowmarmar 1-4 and
Gushfil 1 prospects. Based on geology, alteration,
form and texture of mineralization, and
paragenesis assemblages, Pb-Zn mineralization is
Mississippi-type deposit (Rastad, 1981; Ghazban
et al.,, 1994; Ghasemi, 1995; Reichert, 2007;
Timoori-Asl (2010); Ayati et al., 2013; Hosseini-
Dinani et al., 2015). Geology of the area consists
of Jurassic siltstone and shale and different types
of Cretaceous dolostone and limestone.

The aim of this research is new geological studies
such as revision of old geologic map, study of
different types of textures and mineral
assemblages within carbonate and clastic host
rocks, and chemistry of galena, sphalerite, and
dolomite. Finally, we combined these results with
isotopic and fluid inclusion data and discussed on
ore-fluid conditions.

Materials and Methods

In order to achieve the aims of this work, at first
field surveying and sampling were done. Then,
200 thin and 70 polished thin sections were
prepared. Some of the samples were selected for
microprobe analysis and galena and sphalerite

minerals were analyzed by using JEOL- JAX-
8230 analyzer at Colorado University, USA. The
chemistry of dolomite and fluid inclusion data are
used after Boveiri Konari and Rastad (2016) and
stable isotope is used after Ghazban et al. (1994).

Discussion

The Irankuh mineralization is hosted by carbonate
rocks (dolostone and limestone) and minor clastic
rocks as epigenetic. Mineralization has occurred
as breccia, veinlet, open space filling, spoted,
dessiminated, and replacement (carbonate hosted
rock). The mineral assemblages are Fe-rich
sphalerite, galena, minor pyrite, Fe- and Mn-rich
dolomite, bituminous, ankrite, calcite + quartz +
barite within carbonate host rocks, whereas Fe-
rich sphalerite, galena, pyrite, minor chalcopyrite,
low Fe-dolomite, quartz, bituminous, * barite +
calcite are important primary minerals at clastic
host rocks.

There is positive correlation between Ag and Sb
values within galena mineral. Sb/Bi ratio in galena
is up to 20, which is an indicator of low
temperature deposits (Malakhov, 1968). The
Irankuh homogenization temperature (170 to 260
°C) is higher than that of US Mississippi-type
deposits (80 to 120 °C). Based on comparison of
Th and Fe and Cd contents in sphalerite from
Irankuh and US deposits (Viets et al., 1992),
homogenization temperature of deposit has a
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positive relation with Fe values and a negative
relation with Cd contents in sphalerite. Fe content
in Irankuh sphalerite has reached up to 5% and Cd
value is lower than 2000 ppm. In addition,
carbonate hosted rock hydrothermal dolomites
that are Fe-rich and ankrite have formed at some
places. The evidence shows that Irankuh ore-fluid
is Fe-rich. However, clastic hosted rock
hydrothermal dolomites are low-Fe due to
reaction of Fe and S resulting in pyrite formation.
Based on O isotope (16-19 %o) value from
hydrothermal dolomites (Ghazban et al., 1994),
ore-fluid has been derived from continental crust.

Results

Fe-rich sphalerite and dolomite and ankrite are the
most important characteristics of Irankuh mining
district. Temperature and Fe-rich nature of ore-
fluid and mineralogy signatures of Irankuh area
can be used for exploration of this type of
mineralization in Iran and the world. The Irankuh
mining district is MVT type mineralization.
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