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Extended Abstract

Introduction

The Ab-Bagh Zn-Pb deposit is located in the southeastern part of the Malayer-Esfahan metallogenic
belt (MEMB). A large number of Zn-Pb deposits in the MEMB (approximately 170 deposits), are hosted
by early Cretaceous carbonate rocks, and few of them are hosted by Jurassic detrital and organic matter-
rich sedimentary rocks. In this study, we present the results obtained from fieldwork, ore and host rock
petrographic studies, main oxides, trace and rare earth elements analysis and chemistry of sulfide
minerals.

Materials and Methods

This study focused on the geochemistry of both of the two ore-bearing horizons that constitute the Ab-
Bagh deposit (12 samples). Trace and rare earth elements analysis were conducted using an Agilent
7500ce ICP-MS instrument, Zn and Pb were analyzed via ICP-OES and main oxides were determined
via XRF in the IGME central laboratory, Barcelona, Spain. To determine chemistry of sulfide minerals,
four polished thin sections were studied using EPMA in IGME central laboratory.

Results and Discussion

Ore-bearing horizons of the Ab-Bagh deposit are hosted in the late Jurassic-early Cretaceous clastic-
carbonate sequence. The northeast-trending, steeply southeast-dipping rocks have been subdivided into
five units. Based on position, there are two zinc- and lead-bearing stratigraphic ore horizons. Ore
horizon 1 is hosted by late Jurassic-early Cretaceous black shale and siltstone. The wedge-shaped ore
body is located close to a synsedimentary fault. Petrographic studies indicate that mineralization
comprises three sulfide ore facies: stockwork, bedded and massive ore facies. Ore horizon 2 occurs in
early Cretaceous carbonates and comprises of massive ore facies that are concordant with host rock
layering; it is also underlain by stockwork facies. Textures include framboidal, laminated, breccia,
replacement, massive and vein-veinlet. Due to alternating pulses of hydrothermal fluid (zone refining
process), temperature and redox condition changes, SEDEX deposits are chemically zoned.
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Based on geochemical studies, metal zoning patterns are well developed in the Ab-bagh SEDEX type
Zn-Pb deposit. Both vertical and horizontal zonation is present in this deposit. In SEDEX deposits,
moving outward from the stockwork facies, ore bearing horizons display decreasing Zn/Ba, Zn/Mn,
Zn/Fe, Pb/Zn, Pb/Fe, Pb/Ag, and Cu/ZnpPb ratios, reflecting the oxidation control on mineralogy and
the temperature dependent solubility of the base metals. Vertical and horizontal chemical zonation is
well developed in ore horizon 1 of Ab-Bagh deposit, in a way that Pb/Ag increase from base to top and
Cu/(Zn+Pb) and Pb/(Zn+Pb) increase from top to base in massive ore facies. Also, horizontally,
Zn/Al,03, S/AIL,O; and Cu decrease and Ba increases from massive to bedded ore facies. There is a
significant positive correlation between Cd/Zn, Co/Zn and Ag/Pb in sulphide ores from ore horizon 1.
REE content of massive sulphide ore is very low, however, REE content of bedded ore is more than the
massive and stockwork ore facies. Fe and Cd content of sphalerite increases from margins to center,
which reflects drop in temperature of ore-forming fluid over time. Also geochemical features of
sphalerite and pyrite suggest that they are formed in anoxic environment.

Conclusion

The Ab-Bagh Zn-Pb deposit is hosted by Late Jurassic-Early Cretaceous black shales and Early
Cretaceous limestone. The deposit consists of two horizons of Zn-Pb sulfide and oxide lenses situated
at the different stratigraphic levels, each with an associated stringer vein zone. Vertical and horizontal
chemical zonation is well developed in ore horizon 1 of Ab-Bagh deposit. Lateral zonation away from
the center of fluid discharge is controlled mostly by zone refining in the vent complex and is typically
accompanied by a decrease in the thickness of the stratiform body.

Keywords: Ore facies, Geochemistry, SEDEX, Zn-Pb deposit, Elemental zonation.
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Sample La Ce Pr Nd Sm Eu
(ppm)  (ppm) (ppm) (ppm) (ppm) (ppm)

5265- = 341 525 6 2399 515  3.66

01

5265- 109 156 162 625 119 1.8

02

5265- 085 111 011 038  0.11 <LD

03

5265- 115 15 177 708 124 189

04

5265 039 079 008 037 0.1 0.1

05

5265 354 627 078 341 071 104

06

5265 338 477 054 209 045 083

07

5265- | 698 113 132 5.1 0.84 094

08

5265- @ 466 109 147 596 125 161

09

5265- | 4.33 7.3 0.84 347 068 127

10

5265- = 204 318 3.4 133 238 598

11

5265- | 0.82 182 023 09 024 027

12

Gd

(ppm)

5.15

1.16

0.13

141

0.1

0.75

0.49

0.95

1.26

0.72

2.48

0.2

Tb Dy Ho Er Tm Yb Lu
(ppm)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
071 413 079 215 029 187 0.28
014 079 015 041 <D 041  <LD
<lD 014 <D <LD <lD  0.04 <LD
018 098 019 054 <D 042  <LD
<LD <LD <LD <LD <LD 0.02 <LD
<lD 0.8 0.1 031 <D 026 <LD
<D 028 <D 0.1 <lD  0.08 <LD
011  0.59 0.1 025 <D 019  <LD
015 083 015 036 <D 027 <LD
<lD 036 <D 011 <D 007 <LD
024 116 018 042 <D 034  <LD
<D 019 <D <LD <lD  0.08 <LD

ooy oM sletag
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