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Gold in the Aitik Cu-Au deposit, Gellivare area, Northern Sweden
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The Aitik mine is a large copper, but also a large gold and silver 
producer in Europe. From 18 million tonnes of ore 59800 tonnes 
of copper, 1260 kilograms of gold and 63522 kilograms of silver 
was produced in year 1999. The gold grades in analysed core 
sections vary from less than 0.01 and up to 9.60 ppm, with an 
average of 0.22 ppm Au for the whole deposit. The gold mineral-
ogy is poorly understood and the recoveries of gold are histori-
cally between 45–55 %, and a large amount of the gold is lost 
during the mineral processing. There have been some studies with 
microprobe, electron microscope and other mineralogical inves-
tigations on material from different stages in the concentrator. 
Detailed geological/mineralogical investigations on gold for the 
whole deposit have never been done, but a study to clarify the site 
and occurrence of gold in the deposit is in progress. Better control 
of the gold will hopefully lead to a process in the concentrator, 
with better gold recovery.

The correlation between copper and gold is partly poor in the 
deposit and the mineralogical control on the gold distribution has 
to be solved. The gold grains are usually less than 10 µm in size, 
but some grains are up to 35 µm. Two different investigations 
on material from the concentrator in 1981 and 1998 showed 
gold alloys as amalgam (AuAgHg), electrum (AuAg), aurostibit 
(AuSb2), AuAgBi (only 1981), AuHg (only 1981), and as native 
gold. Most of the gold occurred as half grains intergrown together 
with other minerals such as chalcopyrite, pyrite, pyrrhotite, mag-
netite, garnet, CaFeAl-silicate, apatite, muscovite, quartz and 
feldspar. In the study 1981 the most common gold bearing min-
eral was chalcopyrite (Nysten, 1981; 1982). Results from the tests 
made 1998 on copper concentrate and rest products show that 

gold occurs mostly as native gold, together with chalcopyrite and 
pyrite (Aitik Au+, 1998). An important result was the indica-
tions that half of the gold was associated with other minerals than 
sulphides. When comparing mineralogical work done 1981 and 
1998 on material from the concentrator, there are differences in 
the gold mineralogy. This may be explained by different loading 
levels in the mine, and that in 1981 the production was still active 
in the southern part of the open pit.

A study of the Cu-Au distribution in the Aitik deposit 
(C.Wanhainen and M.Kontturi in progress) has demonstrated 
the existence of differences in vertical and horizontal distribution 
of these metals in the deposit. Mapping and sampling of gold 
bearing areas with differences in geological character, gold grade 
and Cu-Au ratio is presently being evaluated. Further studies will 
be made with this work as a base, including mineralogical and 
fl uid inclusion work, to understand what controls the distribu-
tion of Au in Aitik and how the recovery can be increased. There 
will also be tests of enhanced sampling methods for analysing of 
Au-grades in drill chips from production drilling in the mine, 
since today the only information on gold grades are from dia-
mond drilling.
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Several geological provinces in the Fennoscandian shield are char-
acterised by widespread alkali metasomatism (Fig. 1) and associ-
ated ore mineralisation, e.g. albitised rocks of the Palaeoprotero-
zoic greenstone belts in the northern part of Fennoscandia host-
ing Cu-Au ores (Bjørlykke et al. 1993). The Bamble sector (Fig. 
1 and 2) comprises one of several shear belts in southern Scandi-
navia affected by metasomatic processes related to large scale fl uid 
migration during Sveconorwegian (Grenvillian) tectonothermal 
events. It represents a segment of the Bagn-Kristiansand shear belt 
and consists of a 20–30 km wide and 150 km long zone trend-
ing NE-SW along the coast of southern Norway. The segment 
contains a high concentration, and wide spectrum, of mineral 

deposits, ranging from magmatic Ni-Cu and Fe-Ti-V deposits 
via stratabound massive Cu-Zn-Pb-Au-Ag sulphide ores to epige-
netic Ti (rutile), P (apatite), Fe, Fe-P, Cu and Au-As deposits.

The epigenetic deposits commonly occur in close spatial asso-
ciation with paragneiss and deformed gabbro affected by pervasive 
Na-metasomatism and hydrothermal veining. The paragneisses 
comprise mainly arenitic and pelitic units with minor interlayers 
of marbles and meta-volcanics. U/Pb dating of detrital zircons in 
the meta-arenites yields ages in the range 2.62–1.47 Ga, which 
may suggest deposition at the margin of a postulated Palaeoprot-
erozoic craton at 1.47–1.49 Ga, i.e. post-dating the Gothian tec-
tonothermal event at about 1.58 Ga (Knudsen et al. 1997, Åhäll 


