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Introduction

The Okoška Gora mineralization is located in the southern part ofthe Pohorje Mountains

in northern Slovenia. The Pohorje Mountainsin its southern part consist ofmetasedimentary

series belonging to the Eastern Alps, more precisely to the eclogite-bearing рап ој ће

Koralpe-Weltz unit, which represents the upper (or middle) part of the Austroalpine

imbricated stack (Schmidetal., 2020 and referencestherein). The metasedimentary sequence

consists of micaschist, gnciss, marble and quartzite, which underwent amphibolite grade

metamorphism during the Cretaceous. The Pohorje series was emplaced by several episodes

of magmatic activity, which can be roughly divided into pre- and post-metamorphic events.

Preceding the metamorphism are Permian (Chang et al., 2020) granitic orthogneisšeš

123

  

 



Geološki zbornik 26    

  

  
  

  
  
  
  
   

   

  

     

  

    

    

   

   

 

  
   

    

  

(pegmatitic gneisses sensu Mioč, 1972) and amphibolites ofunknown age. Post-metai
magmatism is characterised by the intrusion of the Pohorje granodioritic pluton du
Miocene(Fodoretal., 2021).

The Pohorje Mountains host numerous dispersed and localized mineralizati
mineral occurrences in its southern part, of which Okoška Gora is the largi
polymetallic deposits with similar mineral paragenesis are reported from (ће у
Vitanje, Slovenska Bistrica, Oplotnica, Polskava (Mioč, 1972) and in the vic
Rogla ski resort (Mihael Ravnjak, verbal comm.). The timing and genetic conditi
Okoška Gora deposit have bcen hotly debated (Droveniket al., 1980 and references t
with metamorphosed and intrusion-related hydrothermal models proposed. Berce
argued for a hydrothermalorigin ofthe deposit associated with emplacement of the |
Pohorje pluton. Based on the sulfur isotope signature ofthe sulfiđes, Droveniket al
agreed with Berce (1963)on the intrusion-related hydrothermal model, but proposed i
Paleozoic time of mineralization associated with emplacementof the Pohorje "ker:
(granitic orthogneiss; now Permian). Their interpretation was based on petro
observations of cuhedral pyrite and galena, which they attributed to blastic recrystal
during the Cretaceous metamorphic event. This paper presents the first fluid inclusi 1
microthermometric data in an attemptto decipherthe genetic conditions ofthe Око
deposit. This work is part of a larger multidisciplinary project aimed at десрће
formation conditions and establishing fact-based вепенс тодејв Гог Зјомепјав ·
deposits.

Okoška Gora mineralization
Okoška Gorais a high-grade and highly localized Zn-Pb-Cu exploration target:

in the southern part ofthe Pohorje Mountains between the towns ofOplotnica andSlo
Bistrica. Three exploration shafts were dug at the mineralization site, one of which
accessible today. The тат оге пипегај5 аге ругне, зрћајегне, вајепа апа сћаје
whereas the gangueis primarily quartz, sericite and adularia. The predominantminera!
style is stockwork breccia with open-space veins and abundantdruse-lined cavities fill
terminated crystals of gangue and ore minerals. Ore disseminations are minor and.
restricted to pyrite. Ore minerals have not been observedto replace the host-rock. In |
cast of the Okoška Gora mineralization, silica-chalcedony rhythmically bandedsinte:
reported (Mihael Ravnjak, verbal comm.), howeverit is not clear whether they re
breccia infill or paleosurface deposition. The mineralized stockworks contain таг
quartz, often in the form of sceptre, and amethyst, which is slightly pleocbroic umi
polarised light of the optical microscope. On the thin-section level, the two quartz
not appčarto cross-cut, but at the outcrop scale veins of transparentquartz intersectvi
amethyst (Janez Žavašnik, verbal comm.), suggesting the later's earlier paragenetic p

Fluid inclusion systematics
A total of 100 fluid inclusions in sphalerite and quartz from five samples of ore

were investigated in this study. Both types of quartz form well-developed euhedral c
whereas sphalerite forms euhedralcrystals or fills the open spaces between pre-existi
and gangue minerals. Sphalerite is honey yellow or dark brown in color and its
transparency makesit suitable for fluid inclusion analysis.

The fluid inclusions are usually 10-50 umin size, All of the analyzed inclusion
liquid-rich and contain about 60—80 % liquid and 20-40 % vapourphase. In quartz ci!
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šecondary low-temperaturč assemblages ((Q1}and primary inclusions assemblages (Q2) have

:en identified (Fig. 1). Primary Q2 inclusions are elongated, rounded or they occur in the

rmof negative crystals. It can be concluded that they are primary, based on the fact that

:semblages follow the growth zones ofthe host crystal. Secondary (Q1) inclusions are rouhd

r jrregularly ameboid and their assemblages are generally oriented in linear formš,

sgardless ofthe crystal shape. Inclusions in both assemblages are generally two-phase, rarely

iree-phase, the latter containing unknown transparent solids, which are probably not salt

rystals. Two types of inclusion assemblages have been identified in sphalerite (Fig. 1).

nclusions in the first assemblage (S2) occur as negative crystals and sometimes contain an

nindentified transparent solid mineral, similar to the one in primary quartz inclusions. Type

assemblagein sphalerite (S1) is characterised by needle-like, eclongated inclusions.

Conclusions and final remarks

Based on the observed characteristics of the fluid inclusions, some conclusions can be

rawn regarding the formation conditions of the Okoška Gora deposit. The fluid inclusions

n both studied mineral phases are liquid-rich indicating non-boiling conditions and rather

owprecipitation of ore and gangue minerals. Assemblages S2 and Q2 are characterised by

lTuid inclusions consisting mainly of negative crystal shaped inclusions, which have larger

apour-phase bubbles compared to assemblages 51 апа О1. These features indicate

precipitation under higher temperature conditions. In addition, the S2 and Q2 inclusions

follow the growth zonesofthe crystals, indicating the simultaneouscrystal growth and fluid

nclusion entrapement. Conversely, thc itregular, needle-like, and ameboid inclusions ofQ1

and S1 occur in linear, subparallel structures and have a higher proportion of liquid phase,

ndicating that they formed from a lower temperature flnid and are likely secondary compared

o the negative crystal assemblages. The petrographydata for the fluid inclusions suggest the

presence of two mineralizing fluids in the system, raising questions about their origin and

metallogenetic fertility. The transition from a higher-temperature to a lower-temperaturč

fluid in the system could indicate tWO mineralizing pulses or mixing and dilution of the

primary mineralizing fluid by seawater or meteoric water. In order to clarify the genetic

relationships between the fluid inclusion assemblages, we will perform microthermometry

and Ramananalysis, which will provide indisputable evidence ofthe formation conditions of

the Okoška Gora deposit.
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Figure 1 — Fluid inchision systematics (a--d). Characteristicfluid inclusion assemblagefor sphalerite

52 (a) and sphalerite SI (b). Primaryfluid inclusion assemblage in quariz (c) and secondary

assemblage т диатг (а).
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