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The Norrbotten county is rich in apatite-Fe ores of the ”Kiruna-
type” and several investigations have been focused on this ore 
type, although the genetical aspects are still a matter of debate (cf. 
Nyström & Henríquez, 1994). Another widespread ore type is the 
Cu-Au mineralizations, which may be sub-divided into an epige-
netic and a syngenetic group (Martinsson, 1997). Although lim-
ited research has been devoted to this ore type, both these groups 
of deposits apparently formed from highly, saline hydrothermal 
fl uids, but they differ with respect to metal association and altera-
tion features. The timing of the Cu-Fe-Au ore-forming event(s) is 
poorly understood, and the present work is directed at reaching 
better temporal constraints on ore-forming processes in northern 
Sweden.

The geology of the Norrbotten county forms part of the Fen-
noscandian shield and involves both a partly exposed Archaean 
basement of a mainly granitic composition, as well as a large, 
c. 2.2–2.0 Ga old tholeiitic greenstone province and associated 
exhalites. In addition, plutonic and supracrustal rocks of the Sve-
cokarelian orogen (c. 1.9–1.8 Ga) cover extensive areas. Some 
major deformation zones occur in the region and one of the 
most prominent is the Karesuando-Arjeplog deformation zone 
(KADZ). Little is known about when these deformation zones 
were developed and to which extent they might have been repeat-
edly activated. Moreover, the interplay between regional meta-
morphism, magmatism and local deformation is not understood 
in any detail although it seems that the time span c. 1.89 to 
1.75 Ga involves a complex evolution of rock formation and sub-
sequent deformation episodes (Bergman & Skiöld, 1998; Wik-
ström et al., 1996). The apparent temporal over-lap between dif-
ferent crustal processes hinders straightforward interpretations of 
the causes for epigenetic mineralizations. Clearly, certain Cu-Au 
deposits are situated close to observed deformation zones, and a 
genetic link is highly conceivable. Another obvious hypothesis, 
noting that still other deposits show spatial relationships with 
nearby intrusions, is to anticipate a genetic link between ore for-
mation and magmatism. 

The mineralizations treated in this study are mainly hosted by 
porphyries, which lie stratigraphically above rocks of the Green-
stone Group (Martinsson, 1997). Typically, the deposits are epi-
genetic, and form veins and ore breccias, and clearly the age of the 
host rocks (c. 1.89–1.87 Ga) sets an upper time limit for ore depo-
sition. Quite often a conspicuous alteration assemblage, includ-

ing e.g. scapolite, albite and K-feldspar, is intimately associated 
with the ore-bearing sequences. Occasionally, titanite may be part 
of such a hydrothermal paragenesis, and this implies that U-Pb 
dates of titanite will not only provide ages of the hydrothermal 
alteration but also constrain the ore-forming event. Preliminary 
U-Pb ages obtained so far show a quite complex pattern, which 
is not straightforward to interpret. Radiometric data suggest the 
presence of two major age groups; an old generation in the inter-
val c. 1880–1860 Ma, and a young generation defi ned by titan-
ite ages ranging from approximately 1800–1750 Ma. Noteably, a 
number of deposits found along signifi cant deformation zones, 
e.g. Aitik, Ferrum, Nautanen, Särkivaara and Gruvberget, all 
show U-Pb titanite ages that fall in the young age group. This sug-
gests that large-scale movements along deformation zones took 
place quite late in the geological history, and that this event also 
triggered the circulation of ore-bearing fl uids. It is not always 
clear, however, if this hydrothermal event(s) caused a remobiliza-
tion of previously formed ore components, or if it actually led to a 
primary metal deposition. Pikkujärvi, on the other hand, is situ-
ated southwest of Kiruna and provides an example of a minerali-
zation that is probably related to a cooling magmatic system as 
indicated by titanite ages between 1880–1860 Ma. 

The knowledge of U-Pb titanite ages, as well as other geo-
chronological data, are important for a better understanding of 
the genesis of Cu-Fe-Au deposits in northern Sweden. However, 
such information must be complemented with other isotope, 
fl uid inclusion and geochemical data as well as detailed fi eld stud-
ies in order to reach a more fully understanding of this type of 
deposits.
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