
1  A  Short  Introduction  on  the  Albanian 
Ophiolite 
 

Albanian ophiolite (or Mirdita ophiolite) represents a 
remnant of the Tethyan oceanic lithosphere in the territory 
of Albania, as an elongated belt from south to the north, 
about 250 km long and 30-50 km wide. It covers an area of 
about 4300 km2 or 1/7 of the territory of Albania and is 
characterized by a relatively good up to the excellent 
outcropping.  The  belt  represents  a  synform  structure 
(Nicolas et al., 1999) with two ultrabasic massif  ranges in 
the western and eastern sides, with approximately N-S 
striking,  often known as western and eastern ultrabasic 
belts, whereas in the central part are developed the oceanic 
crust sequences (fig. 1 & 2). Both mantle and oceanic crust 
sequences reflect significant differences from west towards 
east. These differences are recorded about 50 years ago 
(Ndojaj, 1963) and later many researchers (ISPGJ-IGJN, 
1983; Kodra et al., 1995; Nicolas et al., 1999; Dilek et al., 
2001; Hoeck et al., 2002; Robertson & Shallo, 2000;  Dilek 
et al., 2007; Dilek et al., 2008) have reinforced, with 
numerous argument,  the idea of the existence of two 
ophiolite types: western and eastern types, but delineating  
a precise boundary between these two types (known in 
many cases as belts) has been impossible (Gjata et al., 
1996; Dilek et al., 2007). Although, both types of Albanian 
opiolites display significant differences in their internal 
structure  and  pseudostratigraphy,  their  geochemical 
affinities are more gradational in contrast to the earlier 
claims that these ophiolite may have formed in different 
settings at different times (Dilek et al., 2007). These lateral 
and vertical changes from MORB to SSZ geochemical 
affinities for the upper mantle peridotites and crustal units 
in the west-east section of the Middle Jurassic ophiolite of 
Albania  are  related  to  the  oceanic  suprasubduction 
(Beccaluva et al., 1994; Gjata et al., 1996; Dilek et al., 
2001; Dilek et al., 2005; Dilek et al., 2008; Morishita et al., 
2011).  Eastern-type of the Albanian opiolite include all 

subunits  of  a  typical  Penrose-type  ophiolite  having 
thickness 10-12 km (Shallo & Dilek, 2003), whereas the 
western Albanian opiolite type is similar to the architecture 
of modern slow-spread lithosphere with a reduced and 
discontinuous oceanic crust (Miranda & Dilek,  2010). 
Evidence for the occurrence of detachement faults linked to 
the formation of the Oceanic Core complexes in the Mirdita 
ophiolite are documented in the Krrabi and Puka massifs 
(Miranda & Dilek, 2010; Tremblay et al., 2009). The 
eastern ophiolites are constituted by thick harzburgitic 
tectonites, followed by dunitic and pyroxenitic cumulates, 
gabbros  and plagiogranites,  a  well-developed,  but  not 
classical, sheeted dyke complex and volcanic sequence that 
consists  of  low-Ti  basalts  and  andesites,  dacite  and 
rhyodacites. At the top of the ophiolitic sequence there is a 
relatively thin radiolarian chert formation, which, in turn, is 
overlain by Jurassic and Lower Cretaceous melange. The 
western  ophiolites  are  composed  of  harzburgitic  and 
lherzolitic  tectonites,  as  well  as  plagioclase-bearing 
lherzolitic  and  dunitic  cumulates.  Relatively  thin  and 
discontinuous troctolites and gabbros are directly overlain 
by High-Ti basalts. A sheeted dyke complex is extremely 
limited. A characteristic feature for the eastern ophiolite 
type is the presence of boninite, both as flows and dykes, 
but which is not exclusivity only for eastern ophiolite since  
within western type are encountered also rarely boninite 
dykes (Gjata et al., 1996). The extrusive section at the top 
of the ophiolite is overlain by 5-20 m thick radiolarian 
cherts  that  are  late  Bajocian-early  Bathonian  to  late 
Bathonian-early Callovian in age (Marcucci et al., 1994; 
Kodra et al., 1995; Marcucci and Prela, 1996). Along the 
western and eastern edges of the ophiolite occur Volcno 
sedimentary formation which is composed of mid-ocean 
ridge basalt (MORB) and within-plate alkaline basalts 
affinities  with  intercalations  of  argillaceous-radiolarian 
shales and mélange in places. Discontinuous exposures of 
metamorphic sole occur between peridotites and volcano-
sedimentary  formation.  40Ar/39Ar  age  determinations 
indicate the formation of metamorphic sole and, thus, the 
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possible first emplacement of the ophiolite during Bajocian 
to Callovian at 161-174 Ma (Vergely et al., 1998; Dimo- 
Lahitte et al., 2001). Alpine deformation has only slightly 
affected the Albanian ophiolite as is marked by nealy 
horizontal  Cretaceous  limestone  overlying  ophiolite 
(Nicolas et al., 1999; Meshi et al., 1999).  

 
2 Mineral Resources Related to the Albanian 
Ophiolite 
 

Ophiolites  of  Albania  are  characterized  by  a  high 
metallogenic potential. The most important ore minerals 
are chromite, copper, iron-nickel laterite, titanomagnetite 
and platinum group elemets (PGE). In the group of non-
metallic minerals olivine is most important. It should be 
emphasized that in a period of over 30 years, until the end 
of the 90s of last century, were carried out intensive 
research and prospecting-exploration works that have made 
 possible to accumulate a great information about ore 
minerals related to the albanian ophiolite (ISPGJ-IGJN, 

1983; ISPGJ-IGJN, 1989). Some very brief data on them 
are  presented  in  the  following.  Chromite:  Ofiolite  of 
Albania is known for a high chromite-bearing potential in 
the eastern ultrabasic belt  (hartzburgite type) and a low 
potential in western ultrabasic belt (lherzolite type) . In the 
eastern belt are discovered ore deposits with reserves of 
over than 1 million tons, where the biggest is Bulqiza-Bater 
ore deposit (in Bulqiza ultrabasic massif), with about 23 
million tons averagely grading over 40% Cr203. The most 
important ore deposits are located in the mantle section 
(hartzbugite-dunite sequences), but also in dunite section 
are encountered significant concentrations of the banding 
chromite. There are three distinct types of ore: concordant, 
sub-concordant and discordant, where the most important is 
the sub-concordant type. Chromite bodies display a great 
variety in terms of morphology but the most important ones 
are  tabular,  lens-like  and  pencil-like.  They  are 
characterized by abundant structural types as disseminated, 
banding,  massive,  nodular,  antinodular,  and  orbicular 
which in the most of cases are characterized by moderate to 
high deformation.  A characteristic feature is the intensive 
folding in many ore bodies, with spectacular isoclynal folds 
(i.e  Bulqize-Bater  deposit).  The  chromite  ore  is  of 
metalugical type and rarely refractory in the eastern belt, 
but in the western belt it is mainly of refractory type and 
rarely of metalurgical type.  

Copper: The most important copper sulphide deposits 
composed of pyrite-chalcopyrite-sphalerite with contents 
of gold ans silver are encountered in volcanites of eastern 
type (SSZ), in basalt andesite and andesite sequence and in 
its contacts with lower basaltic sequence and with the upper 
andesitic secuence as well. 

In  this  environment  are  discovered  ore  deposits 
containing up to 12 million tons grading averagely 1.3% Cu 
(i.e. Munella deposit). Important stockwork mineralization 
composed of pyrite-chalcopyrite is related to the sheeted 
duke complex. The copper sulphide ore potential of the 
western type (MORB-type) is  lower,  but ore deposits 
containing up to 2 million tons and grading up to 3.5% Cu 
are  dicovered.  The  mineralization  is  maily  of  pyrite-
chalcopyrite massive type and is hosted by pillow lavas and 
aglomeratic basalts and high-Ti basalts. Mineralizations of 
quartz-sulphide  type  composed  of  chalcopyrite-pyrite-
bornite are characteristic for gabbroic section and the area 
of gabbro-peridotite contacts. The deposits have up 3.5 
million tons reserves grading averagely 2.2% Cu. With 
volcano-sedimentary  formation  in  the  basement  of 
ophiolites hosts important massive copper sulphide ore of 
pyrite-chalcopyrite type. In this formation are discovered 
pseudo-layering ore deposits up to 5.6 million tons grading 
averagely 3.3% Cu. A very characteristic feature is the 

 

Fig. 1 The location of The Albanian (Mirdita) ophiolite in the 
Balkan region (Compiled by Joankovic , 1996; Economou ,  et. 
al., 1996 and Cina, et al., 1996; modified from  Milushi 2014) 



ACTA GEOLOGICA SINICA (English Edition)       Vol. 89   Supp. 2     Aug. 2015 

63 

discovering of one pencil-like deposit followed in strike 
about 1700 m and containing about 2.5 million ton ore 
grading  averagely  2.1%  Cu.  Iron-Nickel:  Lateritic 
mineralization of iron-nickel and nickel silicate ores were 
formed as a result of lateritization of the ultrabasic rocks of 
the eastern belt during the upper Jurassic which is then 
covered by limestone of lower and upper Cretaceous. 
Besides  the  in  situ  type  deposits  types  are  also 
distinguished the re-deposited ones. There are identified 
three large areas of iron-nickel and nickel silicate ores 
(northern, central and southern) extending, each one, tens 
km in strike. In each belt are discovered significant reserves 
and perspective for discovering the new reserves is still 
open. Titanomagnetite:  Several stratiform titanomagnetite 

deposits located within ferrogabbro occur in the northen 
part of the western ophiolite. In three deposits are evaluated 
about 140 million tons ore grading 6% TiO2, 18% Fe2O3 
and 0.2-0.3 V2O5. Platinum Group Elements (PGE): Four 
types of PGE mineralizations are distinguished: low Ru, Ir, 
Os and (Ru+Os+Ir)-(Pt-Pd) related to the mantle chromite; 
Pd related to low-grade disseminated BMS in transitional 
dunite;  Pt-related  to  transition  dunite-pyroxenite  zone 
which  form  higer  concentrations.  Olivine:  Sinificant 
olivine reserves of olivine are discovered in the lower 
mantle parts of Tropoja ultrabasic massif and in the upper 
mantle parts of Kuksi ultrabasic massif. The high olivine 
quality stratification in Tropoja massif is followed in strike 
about 6 km and thickness is up to 150 m with reserves  over 
150 million tons and.  
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