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MEMB, Malayer-Esfahan metallogenic belt

CIGS,Central Iranian geological and structural gradual zone; E, East Iran ranges; K, Kopeh-Dagh;
KR, Kermanshah Radiolarites subzone; KT, Khazar-Talesh- Ziveh structural zone; L, Lut block;

M, Makran zone; O, ophiolite belts; PB, Posht-e-Badam block; $5Z, Sanandaj-Sirjan zone;

T, Tabas block; TM, tertiary magmatic rocks; UD, Urumieh-Dokhtar magmatic arc; ¥, Yazd block;
Z, Zabol area; Za, Zagros ranges; Al, Alborz zone; SZ, Sabzevar Zone
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WO-1
(White ore)
WO-2
(White ore)
WO-3
(White ore)
WO-4
(White ore)
WO-5
(White ore)
RO-1
(Red ore)
RO-2
(Red ore)
RO-3
(Red ore)

WO-1
(White ore)
WO-2
(White ore)
WO-3
(White ore)
WO-4
(White ore)
WO-5
(White ore)
RO-1
(Red ore)
RO-2
(Red ore)
RO-3
(Red ore)

WO-1
(White ore)
WO-2
(White ore)
WO-3
(White ore)
WO-4
(White ore)
WO-5
(White ore)
RO-1
(Red ore)
RO-2
(Red ore)
RO-3
(Red ore)

Ag

<0.1

<0.1

<0.1

<0.1

<0.1

37.7

455

35.6

Hf

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

Pr

3.21

151

2.75

2.52

1.98

0.99

0.76

0.55

As

2.9

1.8

13

0.8

27.9

345

24.3

<0.5

<0.5

<0.5

<0.5

<0.5

7.93

5.45

6.34

Rb

<1

<1

<1

<1

<1

<1

<1

<1

Ba

2

18

12

70

24

32

45

22

210

187

194

Sb

6.3

51

5.7

43

4.7

110

134

96.1

Ca

>10%

>10%

>10%

>10%

>10%

88731

>10%

>10%

La

Sc

0.7

0.8

0.9

0.7

0.9

0.9

0.8

Cd

41.4

78.4

64.3

47.2

67.3

111

21.7

9.76

Li

<1

14

1

13

Se

<0.5

0.68

0.82

<0.5

<0.5

<0.5

<0.5

<0.5

Ce

19

12

11

Lu

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

Sm

2.75

1.65

2.28

1.23

0.52

0.34

0.43

Co

17.1

19.7

20.3

16.9

225

2.3

3.1

1.9

Mg

168

191

139

206

104

<100

135

<100

Sn

0.9

0.9

1.2

0.7

0.6

5.7

6.4

3.8

Cs

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.6

<0.7

1602

2574

2352

1481

939

30

43

29

Tb

0.37

0.18

0.32

0.23

0.15

0.11

0.31

0.16

Cu

8

18

12

23

217

245

156

0.5

0.7

0.4

0.4

0.3

0.3

0.2

Th

0.54

0.55

0.47

0.35

0.65

0.62

0.52

0.45

Dy

1.45

0.57

0.96

1.35

0.65

0.21

0.32

0.25

Na

454

130

274

253

349

236

211

207

Tl

<0.1

<0.1

0.2

0.19

<0.1

0.38

0.23

0.32

Er

0.19

<0.05

0.11

0.15

0.19

<0.05

<0.05

<0.05

Nb

<1

<1

<1

<1

<1

<1

<1

<1

Tm

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

<0.1

Eu

2.92

1.19

2.43

1.43

2.65

0.52

0.43

0.34

Nd

14.1

6.6

12.7

11.6

8.3

4.4

35

2.9

3.4

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

<0.5

Fe

982

2163

1548

2205

1647

48290

53430

45359

Ni

Yb

0.1

0.1

0.12

<0.05

0.14

<0.05

0.14

<0.05

Gd

1.73

0.62

0.76

1.54

0.76

0.3

0.4

0.6

Pb

373

63

214

54

102

22633

26543

19757

zZn

>3%

>3%

>3%

>3%

>3%

10778

13232

98754
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1
-0.33666 1

-0.26945 -0.04859 1

0.530995 -0.59631 -0.59346 1

-0.52904 -0.20569 0.749818 -0.18637 1

-0.51177 0.482357 0.660615 -0.49602 0.726977 1

-0.49604 0.674023 0.471776 -0.98858 0.049037 0.424649 1

0.422192 -0.40885 0.446183 -0.26357 -0.11047 -0.3285 0.224562 1

0.678853 -0.69255 -0.56161 0.963475 -0.30498 -0.65633 -0.94932 -0.0101 1

0.786195 -0.8164 -0.25409 0.818584 -0.18773 -0.60286 -0.83905 0.329214 0.92467 1

0.397464 -0.83813 0.114869 0.232045 -0.08335 -0.64842 -0.2785 0.789306 0.444612 0.661133 1
-0.46706 -0.12126 0.961931 -0.55261 0.861838 0.658743 0.420804 0.317877 -0.55767 -0.30203 0.115892 1

Er 85 3535 EedlS DS 5 2 p ol polie Saan oK 5l Y Uy

1
0.988361 1
-0.74765 -0.63793 1
0.994997 0.968219 -0.81026 1
0.747653 0.637927 -1 0.810256 1
0.991458 0.99976 -0.65465 0.973469 0.654654 1
0.861889  0.929  -0.30764 0.806918 0.307637 0.920665 1
0.986549 0.999934 -0.62904 0.965284 0.629043 0.999442 0.933188 1
0.990408 0.957862 -0.83224 0.999257 0.83224 0.963928 0.783556 0.954501 1
0.972937 0.996765 -0.57397 0.944986 0.57397 0.994764 0.955738 0.997622 0.931679 1
0.987199 0.999972 -0.63216 0.966327 0.632164 0.999568 0.931735 0.999992 0.955693 0.997337 1
0.835727 0.909539 -0.26015 0.776686 0.260153 0.90021 0.998774 0.914251 0.751836  0.94  0.912614 1
-0.64558 -0.75424 -0.02449 -0.56606 0.024491 -0.73967 -0.94368 -0.76173 -0.53387 -0.80457 -0.75912 -0.95891 1

3 3l G g i SIS ST (6l 55,6 5 01l ST 5 Jaa] 53 Py polie —F s

Atmospheric log P, * Soil log P_,* Avrid soils log P, ** Minimum log P_,-Smithsonite***

Actual log PCO,(g)=— 1.5 kPa ~0.5t00.5kPa <-0.2kPa 0.4 kPa (298.2)
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Abstract

The Ab-Bagh Zn-Pb deposit is located in the central part of the Sanandaj-Sirjan zone (SSZ) and at the southeastern part of the Malayer-Esfahan
metallogenic belt. This deposit is hosted by Upper Jurassic-Lower Cretaceous sedimentary sequence. Zinc and lead mineralization occurred
within two horizons. The ore horizon 1 is hosted by Late Jurassic-Early Cretaceous black shale and siltstone. The ore body displays a wedge-
like shape and is located close to syn-sedimentary fault. The ore horizon 2 occurs in lower Cretaceous carbonates and includes a massive
ore facies that is concordant with host rock layering. It is also underlain by a stockwork facies. Weathering processes led to a supergene ore
stage at Ab-Bagh deposit in parts toward the surface. Based on geology, mineralogy and geochemistry, two types of non-sulfide ore were
distinguished: the white ore and the red ore. The white ore is a wall-rock replacement mineralization that contains high Zn, low Fe and a very
low concentration of Pb. To the opposite, the red ore formed after the direct replacement of sulfide protore and it typically contains low Zn, high
Fe and medium Pb+ As concentrations. Supergene ore consists of smithsonite and hydrozincite. Minor cerussite, Zn-rich clays, greenockite,
covellite and Fe-Mn oxides were also identified. The supergene part of the Ab-Bagh deposit formed as a consequence of long time weathering
of a SEDEX-type sulfide protore. Oxidation of sulfide minerals (mainly pyrite and sphalerite), carbonate buffering reactions and precipitation
of secondary Zn-bearing minerals are the main geochemical process involved. The REE patterns of the white non-sulfide ore are similar to that
recorded in the host rocks but REE patterns of red ore, is similar to sulfide ore. The comparison with other major non-sulfide Iranian deposits
suggests that Ab-Bagh deposit is very similar to Kolahdarvazeh and Mehdiabad deposits; it also shows lots of similarities with other worldwide
examples (e.g. Moroccan non-sulfide ore deposits).
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