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Introduction

The exploration and exploitation for copper is reviving in Albania, numerous international
companies have projects there. Though most of the Cu mineralisations belong to the VMS type, 20%
of the country’s Cu resources belong to a deposit type of unknown genesis (quartz-sulphide veins in
gabbro). We established a cooperation with the Albanian Geological Survey aiming to perform a
comparative and comprehensive genetic study on this “enigmatic” deposit type, using modern ore
geological approach.

Geological background

The Mirdita Zone is an ophiolitic unit of the Dinarides, representing the Jurassic oceanic basement
of the Neotethys. It can be grouped in two distinct geotectonic environments in Albania, from west to
east: MOR and SSZ. The lherzolitic Western Ophiolitic Series is 2-3 km thick, while the harzburgitic
Eastern Ophiolitic Series is 6-8 km thick (Dilek & Furnes 2009, Robertson & Shallo 2000). The
studied mineralisations are quartz-sulphide vein-type copper deposits, although their genesis as well as
deposit type is not clear, yet. Puka-Kgira is found in the K¢ira Gabbroic Massif, in the Western (MOR-
type), while Thirra is located in the Kaptina Gabbro Massif, in the Eastern (SSZ-type) Ophiolite Belt.
Investigation of these two types allows to create a comparative genetic model for Cu-mineralisation.

Results

Based on our field observations and the geological background, the Cu-mineralisation at the
studied locations may have resulted by metamorphic-hydrothermal fluids during regional
metamorphism or by a local submarine hydrothermal event, i.e. as a feeder zone of a volcanogenic
massive sulphide (VMS) deposit. The host rocks are metagabbro and metagabbronorite characterised
by greenschist and subgreenschist facies alteration mineral assemblage. The texture of the ore deposits
is mostly stockwork in Thirra with two types of mineralisations: one with chalcopyrite, pyrrhotite,
cobaltite, pyrite and sphalerite, the other with arsenopyrite, scorodite, chalcopyrite, pyrite and
sphalerite. In contrast, in Puka-Kgira the ore mineral assemblage is composed of chalcopyrite, pyrite
and a minor amount of native tellurium, Ni- and Ag-Au-tellurides, appearing in massive to
disseminated textures.

Whole rock geochemical and EPMA analyses show differences in the composition of the two area:
higher amount of Ag, As, Co and Zn is found in Thirra, while Puka-Kgira contains more Cr, Ni, V and
Cu. The Co/Ni ratios of pyrite grains are between 0.73-3.0 and of chalcopyrite grains are 0.70-1.37.

Quartz and calcite are present in both deposits. Based on fluid inclusion study, the minimum
formation temperature of the late stage calcite is between 180-260°C at both locations, while the
minimum ore forming temperature is 330-370°C in Puka-Kgira and 270-350°C in Thirra, as suggested
by inclusions of coeval quartz. The salinities are between 2.4-7.2 NaCl equiv. wt % and low methane
content is found. Helium isotope (R/Ra) ratios of quartz and sulphide hosted fluid inclusions are
between 0.077 + 0.004 and 1.33 + 0.09, *Ne”Ne=8.3-10.9, *‘Ne'*’Ne=0.028-0.033 while the
“Ar/*°Ar=288-588. Hydrogen stable isotope analyses were carried out on a quartz sample from Thirra
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and it shows 8D =-73 and -95 %o. The results of calcite O and C stable isotope analyses from both
locations are "®*Osmow=18.89-24.04 %o and 8**Cppg=-3.07-(-16.90) %o.

Discussion and conclusions
Investigation of the altered host rocks, the mineral parageneses, mineral chemistry of pyrite,
chalcopyrite and epidote suggests that the ’enigmatic’ mineralisations are results of subseafloor
hydrothermal processes related to a VMS system, more precisely, the deeper part of its stockwork
feeder zone. Based on whole-rock geochemical analyses, the mineralisations can be classified as
mafic, Cyprus-type VMS deposits (Large 1992). In addition, these analyses together with the
mineralogical observations revealed systematic differences between the studied Cu-mineralisations
from distinct geotectonic situations (MOR vs SSZ), too.
Based on fluid inclusion microthermometry, as well as the stable and noble gas isotopic
systematics, the hydrothermal fluids ultimately has seawater origin which evolved and effected by
fluid-rock interaction and mixing with magmatic fluid.

Osszegzés

Az albaniai Mirdita-zonanak MOR jellegli egységében talalhaté Puka-Kgira és SSZ jellegii
teriileten talalhatd Thirra rézércesedését modern modszerekkel nem vizsgaltak, genetikajuk kérdéses.
Jelen munka célja, hogy az egykor banyaszott, és ma Ujra az érdekldédés kozéppontjaban allo
érctelepekrdl atfogd Osszehasonlitd tanulmany késziiljon. Az érctelepek gabbroban jelennek meg
kvarccal telérként, stockwerk formaban. Az atalakult befogado kbzetek, ércasvanyok, kvarc és kalcit
fluidzarvany, valamint nemesgaz és stabil izotop Osszetétel vizsgalatai alapjan VMS telepek stockwerk
zondjaként értelmezhetdek az ércesedések. Az elvégzett vizsgalatok hozzdjarulnak az ércesedések
modern genetikai besorolasdhoz, a 1étrehozd hidrotermas rendszer minél pontosabb jellemzéséhez, és
igy a rendelkezésre allo ismeretek tudoméanyos ¢€s ipari aspektusbdl is jelentds, nagymértékii
bévitéséhez.
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