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Regional geological setting  
The Albanian ophiolites  form an important link in the Alpine-Dinaride-Hellenide orogenic system.  

Gawlick et al. 2014, based on  abundant  literature available for the palaeogeographic position of the Mirdita-Pindos 

ophiolites distinguish: 

The Weastern Ophiolite Belt (central Dinaride, Mirdita, Hellenic ophiolites), the internal  zones (Korabi-Pelagonian 

Microcontinent = Pelagonian zone, Korab zone,  Drina-Ivanjica element) ,  the eastern ophiolites  

(Inner Dinaric ophiolite belt and Vardar zone) and  the External zones. 

 

There are two principial models: 

 
a) An autochthonous oceanic domain between the Pelagonian/Korabi  

microcontinent to the east and “Adria” to the west; 

 

b) An allochthonous position: the ophiolite nappes derive from the east    

by westward obduction onto “Adria”. 

In addition, there is also a controversial discussion about the dipping of  

the (intra-) oceanic subduction: 

East-dipping subduction within the Vardar(Maliac)/Neotethys Ocean;  

West-dipping subduction in the Mirdita/Pindos Ocean  

 

The detailed knowledge of these mélanges with “exotic” Triassic 

components in between the oceanic remnants of the so called Mirdita-

Pindos Ocean is crucial for the reconstruction of the geodynamic 

evolution of the whole Balkan area. 

 

Based on field trips  2003- 2006 all over Albania is concluded that 

“Mirdita Zone ophiolites and associated sediments in Albania reveal 

Neotethys Ocean origin” (Gawlick  et al. 2008). 

 

Detailed prospecting and explorations of sulphide deposits  hosted  by 

Mirdita ophiolites, Albania, indicate for their westward  displacement by  

polyphase thrusting tectonics (Hoxha,1988, 2001; Hoxha  et al.  2006  

and quoted references). 

  

 

  



Simplified tectonic map of Albania, showing major units and equivalents in Dinarides and 
Hellenides 
 



 
Map of Albania with ophiolites. Thick line shows boundary between Western and Eastern Ophiolite Belts 
(After Geological Map of Albania 2002) 
Shallo, 1994; Beccaluva et al. 1994; Bortolotti et al. 1996; Dilek et al. 2008 distinct Western Mirdita Ophiolites (WMO) and 
Eastern Mirdita Ophiolite Ophiolites (EMO) with an  intact composite sections. 
 

 
 

WMO comprises mantel 
tectonites (mainly lherzolite), 
plutonic complex (mainly 
gabbroids), very few 
plagiogranite intrusions and 
extrusive sequence of  MORB-
type basaltic pillow lavas 
overlain by chert and 
 
EMO with  mantel harzburgite, 
gabbroids plutons, 
plagiogranite-quartzdiorite 
intrusions, sheeted dyke 
complex and SSZ-type  extrusive 
complex with lower part of  
basalt-andesite pillow lavas and 
upper part of basaltic andesites 
through dacites & bonintes 



Geological Map of Central Mirdita with  the western MORB-type and  the eastern Supra 

subduction (SSZ)-type extrusives  hosting  Cu, pyrite/Zn, Au and  Cu, Zn, Au, Ag and pyrite 

ores, plutonic-intrusive complexes, melanges and sedimentary rocks 

The rock units are dismembered and westward displaced by  polyphase thrusting  

tectonics. Boundary between Western  Mirdita Ophiolite and Eastern Mirdita  

Ophiolite is through a thrust, complicated by a strike-slip fault. 



In Albanian ophiolites are discovered more than 66 Mt sulphide Cu, pyrite/Zn and Cu, Zn, Au, Ag and 
pyrite  ores. 50 Mt (75%) hosted by EMO (mainly volcanics),  11 Mt (17%)  hosted by WMO volcanics 
and 5.3 Mt (8%)  as a huge tectonic slide in  the melange. 
 The sulphide orebodies range in size from  thousands of tonns to 5 Mt in the WMO, comparable in 

size to modern sefloor deposits at ocean ridges  and from thousands of tonns to 10 Mt in the EMO, 

similiar in size to suprasubduction environments. 

In the EOB , the 

orebodies are 

clustered along the 

genaral strike of the 

ophiolite similiar to 

those in the Troodos 

Complex of Cyprus 

and the Semail 

ophiolite of Oman.  



Western  Mirdita Ophiolite Belt- Rubiku deposit- Cu-pyrite-zinc ores hosted by 
volcanosedimentary series. Report on reserve calculation Hoxha  and Gjeci , 1981 

Rubik adit at Fandi River side 
Triassic limestone on landscape 

In WMO, the massive pyrite-copper 

ores are roughly lenticular, sheet-like 

or pipe-like, typically occurring between  

hematised Middle-Late Carnian age, 

probably including Early Norian radioarian 

chert (jasperoid) and tholeiitic basalt pillow 

lavas. Locally, intercalations of  masive 

sulphides and volcanic strata occur.  

Disseminated  droplet-veinlet Cu-Fe 

sulphides are found, too. 

The shape of orebody is similiar with “black 

smoker” types from East Pacific Rise 

described by  Hannington et al. 1995) 



Gjegjani sulphide deposit (5.3 Mt @ 3% Cu; 38% S and 0.5 gr/t Au)  located in melange, 

sandwiched between serpentinites with amphibolitic sole and Upper Triassic-Jurassic 

carbonate platform carbontates. Uplift of Upper Triassic limestones is shown, too. 

A large, pyrite and chalcopyrite lenticular orebody (virtually depleted) up to 20 m thick, 300 X 400 m in lateral extent,  

is located between basalt lavas and melange. 



Kacinari deposit-  
massive copper- 
pyrite/Zn, Au ores 
 are hosted by basaltic 
-andesite  pillow lavas 
 and disseminated Cu, 
 pyrite, Zn, Au ores 
 are hosted by 
 basaltic-andesite 
 volcanoclastics 
(Hoxha, 1970 with  
updated information  
to 2002) 



Perlat deposit 3.5 Mt@ 2.6% Cu, 0.2% Zn, 0.4 gr/t Au, 15 gr/t Ag (Hysi  1974; Doda, 1983; Daci 1986, 

Zaçaj, 1987) 

 

 

Longitudinal cross-section Perlat deposit showing  repeated  sulphide mineraliaztion due to thrusting 
tectonics (After Hoxha et al. 1988;  Hoxha, 2001, 2005 ) 



Peralt deposit,  (a) Cross-section showing induced polarization contours, and repetition of ore 

bodies created  by poliphase thrusting tectonics (Hoxha, 2001, 2005 and quoted references) 

(b) Detailed cross-section of orebody, taken from mining data 



 

Kurbnesh, 3 Mt @ 2% Cu, 0.05-0.1% Co and about 1 gr/t Au (Jorjani, 1968 amd quoted references 1955-

1968). In some orebodies gold has been 3-5 gr/t ). Mined. Remained reserves about 50 000 tons.  

Longitudanal Cross-section based on exploration data 1995-1968 with updated information for 

thrusting tectonics (Hoxha, 1988,; Hoxha et al. 1999, 2001, 2005) 



Eastern Mirdita Ophiolites 

Munella Cu-Fe, Cu-Zn-Au-Ag ores (8.6 @ 0.975% Cu,;2.62%Zn, 0.53 gr/t Au, 15 gr/t Ag 

(after Kamberaj and Bardhoshi, 1980; Zoi and Kamberaj, 1984) 

Simplified  cross-section with  updated information to 1989 from Lleshi and  Leka , 1988;  Deda, Hoxha L. 2001, 2005. 

  

The major minerals are pyrite, chalcopyrite and sphalerite; in low quantities tennantite-tetrahedrite 

 series as well as bornite and covellite (Kati and Koci, 1980) 

 



Qafe Bari- Cu-pyrite massive ores, locted in the Lower basalt andesite pillow lavas and 

covered by Upper andesite basalt and dacite volcanoclastics 

3.6 Mt @ 2.14% Cu, 0.15% Zn, 29.5%S, 0.0023 %Co, 0.5 gr/t Au, ?Ag 

After Kokona, 1973 with updated information to 2002 

Mined Cu, Cu-Fe/Zn ores 



Cross-section showing location of  ores and  westward thrust of upper volcanic unit onto  the melange 
(after,  Hoxha, 1987, 2001, 2005) with updating  information 2013. 
Last years  data indicate for much higher content of  Au, Ag and Zn. 

Gurth Spac ,  2.7 Mt @ 1.25% Cu, 2.62% Zn, 19% S, 0.55 gr/t Au, 15 gr/t Au 

(after Llubani, and Kodra, 1973; Llubani and Zaganjori, 1984).  

Unmined Cu, Zn, Au, Ag reserves  (Gurth Spac 1, 2 and 3) are evaluated to be about 0.4 Mt. 

W 



 

  

 

Stockwork and disseminated  copper, considered to be analogues with porphyry copper  deposits 

(Hoxha, 1987, 2005; Hoxha et al. 2005) and  massive pyrite ores are hosted by Lower Unit of  basalt-

andesite pillow lavas thrusted onto andesite-dacite volcanoclastics 

 

Spaci- Total reserves have been  7.41 Mt @ 1.27% Cu, 0.6% S, 0.002% Co and 1.71 Mt@ 0.33% Cu, 44.89% 

S and 0.04% Co (Shima, 1973; Kolndreu and Sulejmani, 1984). 

Mined ores have been about 3.058 Mt @ 0.884% Cu (Bazhella,  2004) 

Reserves as 01. 01. 2000 is about 6.06 Mt@ 1.158% Cu (Hoxha and Ndreca, 1987)  

Averaging 0.011% Te and 0048% Se are present. At an extend, the size of orebodies has been  determined 

by  high cut of grade (> 1.2%) and  many times low core recovery  in exploration during 1950-1960s. 

b. 

Folding of massive 

pyrite and copper  

ores with westward 

vergence 

a.  Cross-section Spaci deposit 



Thrusting of of Laj-Reps deposit (southern continuation of Spac) with disseminated copper 

ores onto Middle Jurassic melange.  

1.1 Mt @ 1% Cu. 



    Comparision of  Idealised ophiolite sequence (Galley and Kosky, 1999) with  

lithologic and mineral deposits columns of Troodos, Cyprus (Constantinu, 1980(in, 

A.Robertson and X. Xenophontos,1993) and Semail, Middle East  
(D.A.F. Bachelor, 1992) ohiolite sequences,  both Cretaceous in age. 
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The  Cyprus and Semail ophiolite sequnces are intact  
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Cross-section through Western Mirdita Ophiolite (WMO)–Eastern Ophiolite Belt (EMO) showing   

main orogenic events: 

a) westward thrusting of  WMO Nappe  onto    the mélange underlein by Triassic-Jurassic 

limestone; 

b) westward thrusting of EMO Nappe onto WMO Nappe overlain by Bathonian–Oxfordian 

mélange/flysch, associated  with  a stack of thrust sheets; 

Orogenic  movements terminate with  transgressive  Kimmeridgian-Tithonian and Barremian-

Aptian transgressive deposits. 



Generalised Eastern Mirdita Ophiolite lithostratigraphic-tectonic sections with sulphide 

mineralizations. Figure shows polyphase westward  thrusting of Spaci-Kurbnesh area onto 

Perlat area, which in turn, is  thrusted onto Western Mirdita Ophiolite Nappe. 

Big thrusts ar  associated with a stack of polyphase  smaller rank thrust sheets. 
 

At Northern Column a hypogene sulphide zoning  is distinguished: in the lower  basalt andesite pillow lavas and sheeted 

dyke complex occur  stockwork and disseminated  copper ores, analogues with “ copper porphyries”, overlain by massive 

pyrite ores; at the upper  part of andesite basalt and dacite volcanoclastics occur massive and disseminated copper, zinc, 

gold, silver ores. 

At the Sourthern column, massive pyrite-copper ores are underlain by  chloritization-sericitization zones containing gold . 

 



Conclusions 

 
        

        Cu-Fe sulfides with Zn, Au and Ag  of Central Mirdita ore field, are hosted by Western    

          Mirdita Ophiolites and Eastern Mirdita Ophiolites.  

 

          Geodynamic evolution is characterised by following main orogenic events: 

 

          a) westward thrusting of  Western Mirdita Ophiolite Nappe  onto   mélange/flysch underlein by    

          Triassic-Jurassic limestone; 

          b) westward thrusting of Eastern Mirdita Ophiolites onto  Western Mirdita Ophiolite Nappe  overlain by    

          Bathonian–Oxfordian mélange/flysch, associated  with  a stack of thrust sheets. 
  Orogenic  movements terminate with  transgressive  Kimmeridgian-Tithonian and Barremian-Aptian      

          deposits. 

          

          In Western Mirdita Ophiolite  sulphides occur in extrusive sequence of MORB-type basaltic pillow lavas,     

          whereas in EMO in Suprasubduction-type extrusive  complex, as well as, in gabbroid plutons,     

          plagiogranite-quartzdiorite intrusions and sheeted dyke complex.  

 

          Based in different volcanic units and sulphide types, Eastern Mirdita Ophiolite volcanics can be    

          diveded in two lithostratigraphic  units: 

          a) the  Lower Unit of basalt-andesite pillow  lavas  hosting  massive pyrite ores,  underlain by    

          disseminated veins  and stockwork mineralization. 

          With decrease of cut off grade for copper, the size and reserves of deposit  can be increased     

          significantly. 

          b) the Upper unit of the andesite-dacite (rhyolite) volcaniclastics hosting massive and disseminated Cu,    

          Zn, Au, Ag ores. In the  sphalerite-chalcopyrite assemblange, the amount of tennantite-tetrahedrite    

           minerals increas upwards, as do covellite, chalcosite, galena and, particulaarly, Au and Ag values. 

 

          The west directed polyphase tectonics has  seperated  especially  EMO different sulphide units creating      

          high  possibilitis for substantial extension  against  known ores. 

        

         Compared  with  idealised ophiolite and lithologic and mineral deposits column of Troodos, Semail     

         as well as all previousy published ophiolite columns of Albania, the  ophiolite sections are highly     

         dismemberd by polyphase tectonics, and in this   point of view very important for exploration. 
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