Ore-forming fluids associated with Pb-Zn-

Ag-sulfide mineralization of the Rogozna
and South Kopaonik metallogenic belt
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Geological setting

Triassic metamorphic complex (argillic phyllite, phyllite,
meta-sandstone, crystalline limestone, marble and chlorite-
mica-schist)

- Ophiolite mélange unit & Jurassic ophiolite unit

Upper Cretaceous Unit (reef limestone; marly limestone;
and flysch).

Tertiary volcanics (Oligocene basaltic andesites, latites,
quartz-latites and associated pyroclastites)



. . - Schist (Upper Triassic)
Stari Trg mine/Trepca — host rocks

Longitudinal section
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mestones (Triassic)
with sulfide mineralization, surface (+850m)

Host limestones with dev}é:fdped palaeokarst
(Triassic), level X. (+75m)




Stari Trg mine — volcanic

The deposit is related to intensive
Neogene magmatism within the
Western ophiolitic Vardar zone, in
the easternmost part of Dinarides.

Contact quértz-latite-breccia
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Stari Trg mine — volcanic Jc‘\ks”‘
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Stari Trg mine — Ské
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Stari Trg mine — Hydrotherma FulliCIc:lir< ;
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Crnac mine — host rocks

1. Level 995m
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QuartzLatite dykes (Tertiary )

Sphalerite-galena-pyrite-calcite-gtz vein Lol B0

XIl = vein number

Amphibolite

Llstwaemte “’g;equik‘ st g pas ‘ Host amphibolite with sulfide mineralization, Level V.
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Crnac mine —mineralization

Listwaenite mineralization



Belo Brdo mine — host rocks

150°— Section 1 90°— Section 2

Andesite (Tc

Pyroclastics (Tc)
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Andesitic dykes

Gli orebody Level 1055

Metamorphic rocks (schist,
marble, amphibolites)

Cretaceous limestones and marls

Chloritised andesitic host with intense stockwork

\ are cutting hyarc quartz-calcite veins. '
volcanic host X



Belo Brdo mine — volcanic rocks

Phase | volcanism: Andesites

hasé Il volcanism: stockwork of pyrite veins in
contact of quartz-latite dyke and ophiolitic
melange



Belo Brdo mine — mineralization

Hydrothermal breccia developed within a quartz-
carbonate stockwork structure at serpentinite and
carbonate contact.

“Rhythmically” banded mineralization from vein ore body.
Pyrite-sulphides-pyrite-quartz.

Replacement texture. Fine-grained and coarse-grained
granulated pyrite (brass yellow) replaced by galena
(grey). Also quartz and calcite vugs




Stari Trg mine — fluid inclusion data

Mineral Composition Th (°C) Salinity (wt. % NaCl eq.)

Hedenbergite (skarn) NaCl-KCI-H,0 385 -410 14.8 - 16.5
Sphalerite (skarn) NaCl-H,O 295 - 315 7.6-9.6
Sphalerite (hydroth.) NaCl-H,O 240 - 300 * 7.6-14.8
Quartz (skarn) CaCl,-NaCI+KCI-H,O | 305 - 350 8.1-12.0
Quartz (hydroth.) CaCl,-NaCIxKCI-H,O | 295-310 45-7.5

Carbonate (breccia) CaCl,-NaCl-H,0 235 - 262 22.2-324
Carbonate (skarn) CaCl,-NaCl+KCI-H,0 Sl 9.9-11.1
Carbonate (hydroth.) CaCl,-NaCI+KCI-H,0 >T gecrip 45-7.5

* Negative thermal gradient of approximately of 20° /m between level X. (+75m) and V. (+375m) is
estimated according to Fls data from sphalerite.
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_Stari Trg mine — fluid inclusion data
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Crnac mine - fluid inclusion data

Mineral Inclusion Composition Th (°C) Salinity (wt. %
generation NaCl eq.)
Quartz P NaCl-H,O 249 - 324 29-6.7
(listwaenite)
Carbonate P CaCl,-NaCItKCI-H,O | 247 - 325 51-7.0
(listwaenite)
Carbonate PS CaCl,-NaCl-H,0 219 - 250 43-4.9
(listwaenite)
Carbonate PS NaCl-CO,-H,0 268 11.7
(listwaenite)
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Belo Brdo mine - fluid inclusion data
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Conclusion
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Applied methods

e

Host rocks %4 Ore minerals

- carbonates = - Ore microscopy

- 080 vs. 61°C ®& - Microprobe Gl
- 875r/86Sr =% -SEM/EDX & SEM/WDS

- geochemistry ! 534S

- amphibolites
- geochemistry
- Ar/Ar dating

Gangue minerals
E - fluid inclusions

¥ Volcanic rocks  —480 (silicates)
- K/Ar dating -geochemistry
- Ar/Ar dating - 80 vs. M3C and 87Sr/8eSy (carbonates)
- geochemistry

Fluid inclusions studies
- microthermometry

- chemistry of leachates

- LA-ICP/MS

—oD vs. 60
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