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The present study is aimed at highlighting a new group of in-
trusive hosted Cu-Au-Fe oxide deposits in northern Sweden. 
Altogether 9 different deposits are briefly described: Tallberg, 
Granberg, Viterliden, Gråberget, Sarvasåive, Sadenåive, Vaiki-
jaur, Iekelvare, and Sjisjka. Most deposits share common char-
acteristics, such as being hosted by intermediate to felsic intru-
sive rocks. They are all also Cu±Au±Fe oxide dominated depos-
its with a similar ore mineralogy and they generally contain one 
or several of potassic, sodic and silicic alteration type assem-
blages. However, the host rocks belong to several different intru-
sive suites from early- to syn-orogenic suites like the Jörn-type 
through slightly younger GSM-type to young post deformation 
Lina and Revsund types. The mineralizations seem to be focused 
on high level or subvolcanic stocks, dykes, and sills that crystal-
lised late in the evolution of the magmatic systems and hence 
the magmatic hydrothermal fluids possibly responsible for the 
formation of the deposits may have a magmatic origin. The de-
posits show similarities with porphyry style as well as Fe-oxide 
Cu-Au deposits and are here suggested to belong to the same 
general group of deposits. Genetic relationship with VMS, epi-
thermal, and Kiruna type deposits can be inferred for some de-
posits.
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Introduction

During the 1970’s and 1980’s, exploration for base metals 
was carried out by both the Swedish State, through SGU 
(later SGAB) and LKAB, and private companies, e.g. 
Boliden, in northern Sweden. In many cases, promising 
mineralizations were found although relatively little drill-
ing was done. Many of the prospects contain Cu±Au±Fe-
oxides and share many features although this was not em-
phasised at the time. From reports on individual prospects 
it is clear that many of the deposits are associated with 
intrusive rocks of felsic to intermediate composition and 
show similarities to porphyry style mineralization as well 
as to Proterozoic Cu-Au-Fe-oxide style deposits. Another 
striking observation is that the mineralizations have been 
considered sub-economic despite the fact that only few 
drillholes have been drilled, assaying of the core material 

is not consistently done (many mineralized cores are not 
assayed at all), and the mineralised systems are not known 
at depth. 

In this review of some of the interesting deposits a 
short description of each is given, the style of minerali-
zation is described in macro- and microscopic scale, and 
a metallogenetic model is proposed for the deposits. It 
should be emphasised that it has only been possible to 
work with a very limited part of the vast material avail-
able from these deposits. Drill cores from the deposits 
described in some detail below have been logged and all 
available reports have been used in this study. In Figure 1 
the location of all described deposits are shown.

Deposit descriptions

Below, each deposit is described separately from a regional 
setting point of view. Mineralization style, a summary sec-
tion with some genetic considerations, and deposit char-
acteristics are presented. In the final paragraph, all depos-
its are discussed in a metallogenetic framework for north-
ern Sweden.

Gråberget

The Gråberget Cu-deposit is located on the mapsheet 24I, 
square 2d (Swedish nat. grid) c. 35 km northwest of the 
township of Malå (cf. Figs. 1 and 2). The first discoveries 
of glacial boulders in the area were made in the 1940ies 
during the county mapping by Gavelin (1955). During 
this period, some trenching was made and assays from 
trench samples indicated c. 3.1–3.6 % S and 0.8–1.4 % 
Cu which at the time was considered to be of no interest 
and consequently the exploration in the area ceased.

Renewed interest in the area in 1974 through the 
”Mineral hunt” in the county of Norrbotten, resulted in 
a new discovery of a glacial boulder that contained 3.2 % 
Cu. At the same time, regional geochemical sampling in-
dicated anomalous Cu, Pb, and Mo in till samples. The 
area was investigated by SGU for NSG in 1975 with 
boulder tracing and geochemical and geophysical surveys. 
During 1975 to 1977 diamond drilling was carried out 
by SGU during which period 47 holes were drilled. The 
results from the drilling have been compiled in Claesson 
(1979). The map presented here is modified from Claes-
son (1979).
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The present study is based on the report by Claesson 
(1979) with some additional core logging and microscop-
ic investigations of thin sections.

Regional geology

The mineralization at Gråberget is spatially associated 
with a red quartz feldspar porphyritic phase of the Ledfat 
granite related to the Sorsele type intrusions. The Sorsele 
granite has been dated by U-Pb on zircons at 1791±22 Ma 
by Skiöld (1988) while the Ledfat granite at Gråberget has 
been dated at 1784±62 Ma and 1772±14 Ma respectively 
by U-Pb ages on zircons (Skiöld 1988). The red porphy-
ritic phase of the Ledfat granite is intrusive into the Led-
fat conglomeratic unit. This unit contains granitoid clasts, 
which have been dated at 1896±50 Ma and 1866±17 Ma 
by Skiöld (1988). Hence the Ledfat conglomerates must 
have been emplaced after c. 1.87–1.88 Ga and the Ledfat 

conglomerates have been paralleled with the Vargfors con-
glomerates in the Skellefte district which have been dated 
at 1875±4 Ma by U-Pb zircons from an intercalated felsic 
ignimbrite (Billström & Weihed 1996). 

The regional geology of the map sheet 24I is shown 
in Figure 2, which is compiled from the digital bedrock 
database at SGU. The oldest rocks in the area belong to 
the Skellefte Group and are found in the Adak area. Rocks 
are dominantly felsic to mafic volcanic rocks but are also 
intercalated with greywackes in higher stratigraphic po-
sitions in the Adak area. The volcanic rocks of the Skel-
lefte Group are coeval and considered comagmatic with 
the calc-alkaline I-type intrusions generally in this area re-
ferred to as the Jörn type of intrusions.

In the area southwest of Gråberget (Fig. 2) extensive 
units of mafic volcanic rocks are intercalated with grey-
wackes. These mafic volcanic rocks are younger than the 
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Fig. 1. Simplified geological map of northern Sweden (modified from Stephens et al. 1994). The deposits described in the text are indicated 
on the map as follows: 1=Tallberg, 2=Granberg, 3=Viterliden, 4=Sarasåive, 5=Gråberget, 6=Lulepotten, Sadenåive, 7=Vaikijaur, 8=Iekel-
vare, and 9=Sijsjka.
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Skellefte Group but older than the Arvidsjaur Group. No 
age determinations exist from this rock unit. The mafic 
rocks, which informally have been called the Tjamstan 

formation, forms part of the Malå group on the Malå map 
sheet to the south (Bergström & Sträng 2000).

The Arvidsjaur Group of mainly subaerial felsic with 
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GSM type intrusive rock, Arvidsjaur type, 
c. 1.88 Ga old

Sorsele type granites (incl. Ledfat type), 
c. 1.80 Ga old 

Jörn type intrusive rock, c. 1.89 Ga

Mafic volcanic rock, Arvidsjaur type, 
c. 1.75 Ga old

Ledfat conglomerate, c. 1.75 Ga old
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Gråberget Cu-deposit
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Deformation zone unspecified
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Fig. 2. Simplified geological map of the Storavan mapsheet. The geology is modified from the digital database over the Norrbot-
ten County available at the Geological Survey of Sweden. The Gråberget deposit is indicated.
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minor mafic volcanic rocks is generally considered to over-
lie the submarine Skellefte Group of volcanic rocks. The 
Arvidsjaur Group volcanic rocks are also considered to un-
derlie the Ledfat Group of conglomerates and sandstones. 
The Arvidsjaur Group has been poorly dated at 1878±2 
Ma (Skiöld et al. 1993) by U-Pb on zircons (only two 
fractions from Skyberget) and 1876±3 Ma (pooled zircon 
fractions from Skyberget, Bure, and Gråberget; Skiöld et 
al. 1993). The Arvidsjaur Group is also considered comag-
matic with the Arvidsjaur type granitoids and age deter-
minations of these granitoids fall within the same time 
span as the Arvidsjaur Group volcanic rocks.

The structural evolution in the area is not clear and no 
thorough studies of the metamorphic evolution have been 
undertaken so far. However, in general all rocks but the 
Sorsele type intrusions have experienced ductile deforma-
tion in greenschist to amphibolite grade metamorphism 
during the svecokarelian orogeny. The timing of deforma-
tion and metamorphism is poorly constrained but region-
ally the peak of metamorphism is considered to have oc-
curred between 1.86 and 1.80 Ga (cf. Billström & Weihed 
1996). The main stages of penetrative deformation is gen-
erally in the same time span. However, regional ductile to 
brittle shear zones with a NNE strike have been active at 
c. 1.79 Ga and hence are coeval with the young Sorsele 
type intrusions. An important note in this respect is that 
the Gråberget area is extremely well preserved with very 
little penetrative deformation and lower greenschist facies 
metamorphism. It is possible that the Gråberget (and Led-
fat area) forms part of a NNE trending downfaulted belt 
of supracrustal rocks that are bounded by the NNE strik-
ing c. 1.79 Ga shear system (cf. Fig. 2).

Mineralization

The geology of the Gråberget area is shown in Figure 3, 
which is modified from Claesson (1979). The host rocks 
to the mineralization are both granite and conglomerates, 
suggesting an epigenetic origin. As mentioned above, the 
main mineralization is located within the quartz-feldspar 
porphyritic border zone of the intrusion.

The granite intrudes the conglomerate as irregularly 
shaped dykes of variable widths. The main dyke is c. 
200–300 m wide in the mineralised area. The northern 
contact of the dyke is steep whereas the southern contact 
has a gentle dip towards south. Post mineralization dia-
base dykes intrude all other rocks in the area (Fig. 3). The 
textural changes, from clearly porphyritic at the contact 
to evengrained granite in the central parts of the granite 
dyke, appear gradual in drillcore even if it is probable 
that the dyke consists of several intrusive phases. The typi-
cal quartz feldspar porphyritic character of the marginal 
zone is shown in Figure 4 (sample 75007/8.00 m and 
75007/10.30 m), whereas the more typical evengrained 
variety is shown in Figure 4 (sample 75001/130.50 m and 
75001/155.00 m). The evengrained granite consists of 
microcline, oligoclase, quartz, biotite, and epidote as main 
minerals with accessory apatite, titanite, and opaques 
(Claesson 1979). The porphyritic variety is more micro-
cline and quartz rich with euhedral quartz phenocrysts 
and tabular, zoned euhedral feldspar phenocrysts (Fig 5a). 
The plagioclase is variably sericitized and biotite is partly 
chloritized. Epidote is a common fracture mineral besides 
occurring as an alteration mineral after plagioclase.

The conglomerates are polymict, grey to greenish grey 
with a fine matrix that consists of lithic fragments of vari-
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Fig. 3. The geology of the Gråberget Cu-deposit (modified from Claesson 1979). Drillholes and mineralizations A and B are indicated.
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ous supracrustal rocks as well as monomineralic quartz 
and feldspar. Clasts are generally well rounded and up to 
20–30 cm in size. Supracrustal rocks, as well as scattered 
granite rocks, constitute the clast material. Silicification 
and epidote fracture fillings are common towards the con-
tact with the granite (Claesson 1979).

The mineralization consists of a dissemination and 
veinlets of chalcopyrite and pyrite (Fig. 4). The sulphides 
clearly overprint earlier magnetite veins and dissemina-
tions (Fig. 4).

In Figure 5, micrographs are shown from the host 
rocks and mineralization. In Figure 5a, the microcline-

Fig. 4a. Photographs of drillcore specimens from the drillholes 75001 and 75007 (for location see Fig. 3). The white 
scale bar is approximately 35 mm long. Sample 75001/15.30 m – weak mineralization in biotized conglomerate, 
Sample 75001/23.60 m same as previous, Sample 75001/30.30 m – porphyritic granite typical of the rim of the 
major granitic dyke, Sample 75001/42.60 m – strongly altered granite with microcline, albite, quartz as major alter-
ation minerals, Sample 75001/48.00 m – same as previous, Sample 75001/52.50 m – same as previous, Sample 
75001/56.10 m – same as previous, Sample 75001/59.60 m – same as previous with early opaque (magnetite)-
biotite vein overprinted by late disseminated sulphides, Sample 75001/119.90 m – same as 75001/42.60 m, Sam-
ple 75001/130.50 m – well preserved even, medium-grained granite typical of the central parts of the granitic dyke, 
Sample 75001/155.00 m – same as previous but finer grained variety, 
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albite-quartz phyric character of the host rock is clearly 
seen. A few larger chloritized grains of biotite are also 
visible. The sulphide vein-breccia in Figures 5b–c is rep-
resentative of the style of mineralization. In this micro-
graph the porphyritic nature of the host rock is still 
seen. A slightly different style of mineralization is seen in 
Figures 5d–e where two generations of veins exist; a 
coarser grained vein composed of opaques and chloritized 
biotite and a parallel rim of secondary fine-grained biotite 
quartz-microcline. In Figures 5f–g a fine network veining 
of sulphides is associated with a fine-grained gangue of 
microcline, albite, quartz, biotite, and sericite. In mineral-
ised parts of the conglomerate, a strong biotitization was 

evident in thin sections.
Although this brief study has not identified any clear 

paragenetic zoning from the limited drill core material 
it seems plausible that early magnetite in veins is part 
of the mineralising system (Fig. 4 75001/59.60 m and 
Figs. 5e–g). The alteration associated with the minerali-
zation is dominantly a potassic-sodic style of alteration 
with common bleaching (microcline-albite-quartz) or bio-
titization. Silicification and albitization may be part of the 
alteration style, but too few samples have been studied in 
order to understand the regional extent of these types of 
alteration assemblages. Brecciation with epidote and sul-
phide seems to record a late stage of mineralization.

Fig. 4b. Sample 75007/8.00 m – porphyritic phase of the granite, Sample 75007/10.30 m same as previous, Sample 
75007/15 m – altered granite with very fine sulphide veinlets with fine-grained microcline, quartz, biotite, and sericite, 
Sample 75007/22.00 m – possible hematite stained granite with relatively strong microcline-quartz-albite alteration, 
Sample 75007/37.00 m – same as previous, and Sample 75007/46.50 m – late brecciation with epidote, opaques 
and chloritized biotite and tourmaline.
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Fig. 5. Micrographs from drillcore specimens shown in Figure 4. A) Sample 75001/30.30 m shows the typical 
porphyritic nature of the border of the granitic dyke. Euhedral microcline and albite phenocrysts together with 
anhedral subgrained quartz phenocrysts in a groundmass of similar composition. Also subhedral slightly chlori-
tized biotite phenocrysts occur. Crossed polars. B) Sample 75001/48.00 m shows sulphide breccia vein in a 
microcline, quartz, and albite dominated groundmass. Some phenocrysts of microcline and albite are also visible. 
Crossed polars. C) same as B in reflected light. D) Sample 75001/59.60 m early opaque-biotite vein with fine-
grained microcline-albite-quartz rims. Crossed polars. E) same as D in reflected light. F) Sample 75007/15.0 m 
shows disseminated sulphides and sulphide veinlets in a fine-grained matrix of microcline, albite, quartz. Sericite 
and biotite occur together with the sulphides in veinlets. Reflected light. G) same as F with crossed polars.
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Iekelvare

The Iekelvare Cu-Au-Fe oxide deposit is located on the 
map sheet 27I (cf. Figs. 1 and 6), square 1i–j (nat. grid). 
The mineralization was discovered in 1972 when SGU 
found mineralised boulders during exploration activities 
in the area. Subsequent geochemical sampling and geo-
physical ground surveys led to the drilling of 13 drillholes 
with a total length of 2063 m in the area between 1974 
and 1977. The geophysical measurements include ground 
magnetics, EM, and IP. No thorough estimation of grade 

and tonnage has been made, but Sundbergh et al. (1980) 
estimated the tonnage at 200 000–300 000 tonnes at a 
Cu grade slightly below 1 %. The deposit was re-assayed 
for gold in 1984 (Lundmark & Hålenius 1984) and high 
Au grades were found in several sections of the deposit. In 
drillhole 75002 1.3 g/t Au over 4.90 m and 1.6 g/t over 
1.73 m and in drillhole 75004 7.8 g/t Au over 0.40 m was 
reported.

The exploration activities are summarised in Sund-
bergh et al. (1980), Lundmark (1983), Lundmark & 
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Granite, Lina type, c. 1.80 Ga old
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Fig. 6. Simplified geological map of the area NE of Randijaure. The geology is modified from the digital database over 
the Norrbotten County available at the Geological Survey of Sweden. The Iekelvare deposit is indicated.
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Hålenius (1984), and Einarsson (1985). The presentation 
below is based on these reports together with relogging of 
cores and new thin sections from the drillcore material.

Regional geology

The regional geology of the Iekelvare area is relatively 
poorly known and beside regional compilations such as 
the Nordkalott map (1986) not much has been published. 
Unpublished exploration reports, for example Lundmark 
(1983), exist, but are difficult to evaluate since nomencla-
ture is not consistent with present standards. In Figure 6, 
a regional geological map, modified from the SGU digital 
database from the area, is shown. 

No age determinations have been published from the 

Iekelvare area. Skiöld et al. (1993) published two U-Pb 
zircon ages from the Norvijaur granitoid situated in the 
southeastern corner of Figure 6 and the granitoid west of 
the Norvijaur group supracrustal rocks. The Norvijaur in-
trusion yielded an age of 1926+13 Ma whereas the grani-
toid to the west yielded an age of 1876±6 Ma (Juoks-
jokko granite). This implies that the Norvijaur granite 
may constitute a basement to the Svecofennian rocks in 
the area and, provided that the contact towards the Nor-
vijaur group is intrusive, it also implies that the latter is an 
older sequence of supracrustal rocks. 

The Iekelvare area is dominated by red medium to 
fine-grained, foliated to non-foliated granites (cf. Figs. 7 and 
8). According to Sundbergh et al. (1980), non-foliated finer 
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Iekelvare

Modified from Sundbergh et al (1980)

Mafic dyke

Altered diorite Foliation

Outcrop

Fault

Cu±Au±Fe-oxide mineralization
500 m

Granite, foliated

Granite, foliated with abundant 
restites of supracrustal rocks

Diorite

Fig. 7. The geology of the Iekelvare area (modified from Sundbergh et al. 1980). The location of the Iekelvare deposit is indicated.
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Fig. 8. Photographs of drillcore specimens from the drillhole 75002. The white scale bar is approximately 35 mm long. 
Sample 75002/55.0 m – a typical reddish Lina type granite which constitute the dominating rock type in the area, 
Sample 75002/70.0 m - same as previous, Sample 75002/79.85 m – foliated and mineralised rock dominated by fine-
grained quartz, microcline and biotite (weakly chloritized), sulphides along grain shape foliation, Sample 75002/81.30 
m – strongly albite altered rock with veins and dissemination of sulphides. Minor microcline, Sample 75002/82.90 m 
– same as previous, Sample 75002/88.50 m – Weakly foliated mafic rock composed of clinopyroxene, plagioclase, 
albite, and minor quartz with a weak dissemination of opaque minerals with associated epidote and calcite, Sample 
75002/89.10 m – Mafic intrusive rock with hornblende and plagioclase as major minerals, with epidote and minor 
quartz, microcline and sulphides, Sample 75002/90.10 m – Foliated and mineralised mafic rock with chloritized biotite, 
minor hornblende, epidote as mafic minerals and fine- grained quartz, albite and microcline as felsic minerals, Sample 
75002/100.90 m – veins of clinopyroxene and quartz in matrix of plagioclase cut a plagioclase and hornblende domi-
nated rock. Plagioclase sericite and epidote altered, Sample 75002/126.65 m – same as previous host rock, Sample 
75002/146.90 m – foliated biotite, albite, microcline, and quartz schist with minor hornblende. Dissemination and thin 
veins of sulphides, and Sample 75002/153.10 m – same as previous.
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grained granite is intrusive into a coarser foliated type. 
However, these types are not distinguished on the maps 
of Sundbergh et al. (1980), and on the Nordkalott map 
(1986) the granites are referred to as Lina type. Although 
no field mapping has been done within this project it is 
plausible that the non-foliated finer grained variety indeed 
can be classified as Lina type and hence has an age of c. 
1.80 Ga, while the older coarser foliated granite should 
rather be classified as belonging to the older 1.89 Ga gen-
eration of granitoids. Sundbergh et al. (1980) and Einars-
son (1985) report the common occurrence of restitic su-
pracrustal material in the granite, which further supports 
a Lina type origin for the granite. In the mineralised area, 
the granite is intruded by a dioritic rock of unknown age. 
The foliated nature of the diorite may imply that is related 
to the older variety of granitic intrusion rather than the 
younger Lina type. In drillcore, Lundmark & Hålenius 
(1994) identified a porphyritic border phase of the dior-
ite. The granite in the Iekelvare area can be seen in Fig-
ure 8, samples 75002/55.0 m and 75002/70.0 m, while 
the diorite is shown in Figure 8, samples 75002/88.5 m, 
75002/88.5m, and 75002/89.1 m. 

Mineralization

Besides the mineralization at Iekelvare, several minor oc-
currences of mineralised granite exist in the area, as indi-
cated in Figure 7. None of these have been drilled and 
only scattered analyses of rock specimens from outcrops 

and from bedrock exposures from trenches exist. The re-
sults are reported in Einarsson (1985). 

As stated above, the mineralization at Iekelvare is as-
sociated with a foliated diorite which has intruded the re-
gionally common red, foliated, medium grained granite. 
The mineralization is very scattered and heterogeneous in 
character and consists mainly of mm to cm wide sulphides 
veins, but disseminations of sulphides are also  common. 
The bulk of the mineralization seems to be situated within 
a more or less pervasively altered diorite, but mineraliza-
tion also occurs in the granite. The general macroscopic 
appearance of the mineralization is shown in Figure 8. 
The main ore minerals are chalcopyrite and pyrite, but 
sphalerite, galena, and molybdenite are also common lo-
cally. Magnetite is a ubiquitous constituent of the altera-
tion assemblage and it is probable that the high magnetic 
areas on the ground-magnetic map (Fig. 9) can be attrib-
uted to the alteration system associated with the miner-
alization. Quartz veins, strong silicification, biotite, and 
chlorite are typical of the alteration assemblage as can be 
seen in Figure 8 and 10.

Lundmark & Hålenius (1984) identified zones of 
higher grades of gold as stated above. They reported gold 
as part of a paragenesis consisting of fine-grained galena, 
sulfosalts, and arsenopyrite. They also noted that the gold 
grades do not follow the Cu grades. It should be noted 
that gold so far has mainly been assayed from Cu-rich 
parts (see introduction for grades) and thus the gold 

Fig. 9. Ground magnetic map of the Iekelvare area. Local grid in metres.



15A REVIEW OF PALAEOPROTEROZOIC INTRUSIVE HOSTED CU-AU-FE-OXIDE DEPOSITS IN NORTHERN SWEDEN

potential of the mineralization has not been thoroughly 
evaluated.

The more intensely mineralised parts of the Iekelvare 
deposit are characterised by a strong bleaching of the 
rocks (Fig. 8, samples 75002/81.30, and 82.90 and Figs. 
10a, d, e). This is attributed to an addition of silica and 
potassium and mineralogically by a quartz-plagioclase-

biotite±hornblende alteration assemblage (Figs. 10a, b, c). 
In the less intense mineralised parts, like in Figure 8 sam-
ple 75002/89.10, primary clinopyroxenes are preserved 
while in intermediate stages secondary hornblende and 
biotite are common (Fig. 10f ). The alteration is thus char-
acterised by potassic (biotite-hornblende), sodic (albite-
plagioclase), and silicic alteration styles.

Fig. 10. Micrographs of some of the specimens shown in Figure 8. A) 75002/100.90 m, Plagioclase and hornblende do-
minated rock with disseminated sulphides. Crossed polars. B) 75002/153.10 m, Foliated biotite, albite, microcline, quartz 
schist with minor hornblende. Dissemination and thin veins of sulphides. Crossed polars. C) same as B in reflected light. 
D) 75002/81.30 m, Strongly albite-quartz altered rock with disseminated sulphides. Crossed polars. E) same as D in 
reflected light. F) 75002/89.50 m, Weakly foliated mafic rock composed of clinopyroxene, plagioclase, albite, and minor 
quartz with a weak dissemination of opaque minerals with associated epidote and calcite. Crossed polars. 
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Vaikijaur

The Cu-Au-Fe-oxide-(Mo) deposit at Vaikijaur (cf. Figs. 
1, 11, 12) is situated on the map sheet 27J square 0e (nat. 
grid). It was discovered in the early 1980ies and drilled 
between 1981 and 1983. Totally 16 drillholes were drilled 
during this period. The results are summarised in Sund-

bergh & Niva (1981) and Lundmark (1982, 1983, 1984). 
The cores have only partly been assayed for copper and 
gold. Digital ground magnetic data is also available from 
the area (Fig. 13). No tonnage and grade calculations have 
been made but assays of 1.84 % Cu and 1.9 g/t Au over 
2.0 m, and 2.28 % Cu and 3.0 g/t gold over 1.0 m were 
reported by Lundmark (1984).
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Regional geology

The Vaikijaur area is situated totally within the Jokkmokk 
granite (Figs. 11 and 12), which is interpreted to belong 
to the c. 1.89 Ga old intrusive rocks in northern Sweden. 
No age determinations have been carried out in the area, 
but field relationships and the penetrative deformation 
support this interpretation. The Jokkmokk granite is gen-
erally greyish white, medium grained, and foliated and is 
mineralogically classified as granite s.s. to quartzmonzo-
diorite. The intrusion is elliptical with the approximate 
dimensions 10 x 5 km and is surrounded by other granites 
of similar age and supracrustal rocks, which are considered 
to be Svecofennian in age.

Mineralization

In Figure 12, the mineralised area within the Jokkmokk 
granite is shown (modified from Lundmark 1984). Based 

on outcrop appearance and information from drillcore, 
the Vaikijaur deposit displays a clear zoning from a central 
dissemination of dominantly pyrite through a thin shell 
of chalcopyrite rich Cu-mineralization which in turn is 
bordered by a characteristic magnetite dissemination. Mo-
lybdenum mineralization seems to be a more regional fea-
ture, but may constitute more distal parts in a concentri-
cally zoned magmatic hydrothermal system. The miner-
alised area is beautifully displayed on the ground magnet-
ic map (Fig. 13) where the concentric magnetic pattern 
is clearly visible. The Vaikijaur deposit is located in the 
northeastern part of the magnetic structure. According 
to Lundmark (1984), mineralization in outcrop is found 
south of the lake, which corresponds to the southern parts 
of the magnetic structure. It is thus plausible that the cen-
tral parts of the hydrothermal system are beneath the lake 
and that Cu-mineralization occurs in the outer parts of 
the whole magnetic anomaly. In the case of Vaikijaur, as-
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says indicate a good correlation between Cu and Au. 
The mineralization is dominated by veins and veinlets 

of sulphides, but with omnipresent weak disseminations. 
The main ore minerals are pyrite, pyrrhotite, and chalcop-
yrite. A few larger massive sulphide veins also occur. The 
style of mineralization is shown in Figure 14. Alteration 
associated with mineralization in the central zone of py-
rite dissemination is sericitization and chloritization with 

some epidote. A potassic alteration with growth of K-feld-
spar is a general feature for the whole mineralised area. 
The microscopic appearance and style of mineralization 
can be seen in Figure 15. From these micrographs (Fig. 
15) it is evident that the mineralization is associated with 
quartz-microcline-biotite alteration, epidote-biotite, and 
rare calcite in sulphide veinlets.

Fig. 13. Ground magnetic map of the Vaikijaur area. Note the sub-circular zonal magnetic pattern centred on the deposit. Local grid in 
metres.
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Tallberg

The best studied and documented porphyry style deposit 
in the Fennoscandian shield is the Tallberg deposit (cf. 
Weihed et al. 1987, Weihed & Schöberg 1991, Weihed 
1993, Weihed & Fallick 1994), situated within the Jörn 
granitoid in the Skellefte district (map sheet 23J, square 
4i–j). The deposit has been extensively drilled by Boliden 
Ltd and figures for tonnage and grade given by Weihed 
et al. (1992) are c. 44 Mt of 0.27 % Cu and 0.2 g/t Au 
(Weihed 1992). Substantially higher Au grade is found in 
shear zones that cut the mineralization. Below, a short re-
view of results based on the papers referred to above is 
made. 

Regional geology

The Skellefte district is somewhat loosely defined as a 
WNW trending, approximately 150 km by 50 km large 
(cf. Fig. 16), ore-bearing belt which is dominated by vol-

canic rocks of Palaeoproterozoic age. It is generally regard-
ed as a volcanic arc, which formed between a sedimen-
tary basin to the south (Bothnian Basin) and a continental 
landmass to the north (volcanic rocks of the Arvidsjaur 
Group). Modern ideas favour some kind of destructive 
plate margin, either an island arc or a continental arc, and 
invoke a subduction towards the north. 

The Palaeoproterozoic intrusive rocks within and ad-
jacent to the Skellefte district belongs to three main intru-
sive suites: 1) a syn-volcanic phase comprising granites to 
gabbros, 2) post-volcanic S-type granitoids, and 3) post-
volcanic A/I-type granites to gabbros. The syn-volcanic 
intrusions are dominated by tonalites and granodiorites 
and have previously been considered as coeval and comag-
matic with the Svecofennian volcanic rocks which host 
the massive sulphide ores (cf. Weihed et al. 1992), i.e. they 
fall in the age range 1890–1880 Ma. Within the Skellefte 
district, several age determinations have been carried out 
on the Jörn granitoid complex, which belongs to the syn-

Fig. 14. Photographs of drillcore specimens from the drillhole 83001. The white scale bar is approximately 35 mm long. Sample 83001/20 
m – Typical Jokkmokk type granitoid in the Vaikijaur area. The rock is composed of glomeroporphyritic biotite-hornblende in a matrix 
of albite, microcline and quartz. Weakly porphyritic, Sample 83001/23.00 m – same as previous, but hornblende dominated and more 
microcline rich, Sample 83001/55.75 m – same as previous, but biotite dominates the mafic mineral phases. Thin sulphide veins with 
biotite and minor epidote and calcite, Sample 83001/63.30 m – Strong sulphide impregnation with a recrystallized matrix of albite and 
biotite, Sample 83001/68.70 m – weak foliation with microcline, albite and quartz as light minerals. Biotite aligned along grain shape folia-
tion, Sample 83001/71.50 m – same as previous with biotite, epidote and quartz in sulphide veinlets, and Sample 83001/126.20 m – 
same as previous, but with accessory sericite and minor sulphides. 
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volcanic suite. Wilson et al. (1987) dated zircons from 
three intrusive phases of this massif at 1888+20 Ma (oldest 
outer zone GI), 1874+48 Ma (GII), and 1873+18 Ma (GIII). 
Weihed and Schöberg (1991) dated one of the porphyries 
associated with the Tallberg deposit at 1886+15 Ma. Fur-
thermore, a monzonite and a gabbro in the Gallejaur in-
trusion (Fig. 16) have been dated at 1873±10 Ma (Skiöld 
1988) and 1876±4 Ma (Skiöld et al. 1993), respectively. 
Post-volcanic S-type granitoids are referred to as Skellefte–
Härnö-type granites south and east of the Skellefte dis-

trict. These granites are minimum melt products often 
associated with pegmatites and aplites in areas of strong 
migmatitization. The Skellefte–Härnö-type has only been 
dated in two places: near Örnsköldsvik, approximately 
200 km south of the Skellefte district (Claesson & Lund-
qvist 1995), yielding an age of 1822±5 Ma (monazite) 
and at Skellefteå (Weihed et al. in prep) yielding an age 
of 1798±4 Ma (titanite). Post-volcanic A/I-type granitoids 
are generally referred to as Revsund-type granites. These 
coarse, feldspar-phyric intrusive rocks occupy vast areas 

Fig 15. Micrographs of some of the specimens shown in Figure 14. A) Strong sulphide impregnation with a recrystallized matrix of albite, 
biotite and minor quartz and microcline. Crossed polars. B) same as A in reflected light. C) weak foliation with microcline, albite and 
quartz as light minerals. Biotite aligned along grain shape foliation. Crossed polars. D) same as C in reflected light. E) weak foliation with 
microcline, albite and quartz as light minerals. Biotite aligned along grain shape foliation with accessory sericite and minor sulphides. 
Crossed polars. F) same as E in reflected light.
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in central Sweden and around the Skellefte district. Geo-
chemically they display a monzonitic trend and a major-
ity of the intrusions has a granitic to monzogranitic com-
position. Subordinate, often mingled or mixed, more ma-
fic intrusions are also present. The Revsund granitoids 
intruded after the main phases of deformation and post-
dates the regional metamorphism. However, many ductile 
shear zones cut these granitoids indicating that greenschist 
facies deformation occurred at least locally in these rocks. 
Several age determinations have been carried out on these 
rocks yielding ages from 1.80 to 1.78 Ga (Patchett et al. 
1987, Skiöld 1988, Claesson & Lundqvist 1995, Geologi-
cal Survey of Sweden, unpublished results). 

The lowermost part of the supracrustal pile in the 
Skellefte district consists mainly of felsic volcanic rocks, 
which are included in the Skellefte Group (Allen et al. 
1996). Ages of the Skellefte Group all fall within the range 
1890 to 1880 Ma (Billström & Weihed 1996). The su-
pracrustal rocks of the Vargfors Group overlie the volcanic 
rocks of the Skellefte Group with complex and variable 
contacts. The close spatial and chemical relationships be-

tween the Vargfors mafic volcanic rocks and the Gallejaur 
intrusive rocks indicate that these rocks are comagmatic 
and genetically linked. Consequently, the published ages 
of 1873±10 Ma and 1876±4 Ma for the Gallejaur intru-
sive rocks (Skiöld et al. 1993) have been interpreted as 
indicating the age of the Vargfors Group. This was also 
confirmed by Billström & Weihed (1996) who dated an 
ignimbrite within the Vargfors Group at 1875±4 Ma. To 
the north of the Skellefte district, subaerial volcanic rocks 
of the Arvidsjaur Group have been considered to overlie 
the subaqueous volcanic rocks in the Skellefte Group. The 
Arvidsjaur volcanic rocks have been dated by Skiöld et al. 
(1993) and ages of 1878±2 Ma and 1876±3 Ma have been 
obtained. The fact that only the upper part of the Vargfors 
Group contains clasts of rocks of the Arvidsjaur Group in-
dicates that these groups are most probably coeval.

Mineralization

The Tallberg porphyry deposit is situated in the outer and 
oldest GI phase of the Jörn granitoid and it is associated 
with high-level quartz-feldspar porphyritic dykes and in-
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trusions (Fig. 17). The age of these porphyritic intrusions 
is 1886 +15 Ma (Weihed & Schöberg 1991) which is, with-
in errors, the same as the GI host rock and the age of the 
host rocks to most massive sulphide deposits in the dis-
trict. The deposit is of a low grade (0.3 % Cu) and high 
tonnage (>50 Mt), disseminated type. Typical alteration 
zoning exists with a proximal zone of phyllic alteration 
with quartz, sericite, and pyrite grading out into a distal 
propylitic alteration with abundant chlorite. Ore miner-

als occur both disseminated and in a sulphide-quartz vein 
stockwork which is most intense in the central part of the 
deposit. Metals are also zoned with Cu concentrated to 
the central parts while Zn and Pb are concentrated to the 
marginal parts. Magnetite appears to be an early phase of 
the alteration system. Gold grades are low (<1 g/t), but 
in strongly sheared sericite alteration zones cutting the de-
posit the gold grades can reach >10 g/t. Stable isotope data 
and fluid inclusion studies indicate that the sulphides pre-
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cipitated when magmatic fluids mixed with sea water at 
elevated temperatures of 450 to 500° C (Weihed et al. 
1992).

Other deposits

Apart from the deposits described above, several minor 
and less well known occurrences of Cu±Au±Fe-oxide exist 
in northern Sweden which are intrusion hosted or show 
characteristics which indicate a possible magmatic hydro-
thermal origin. A few are briefly described below.

Lulepotten and Sadenåive

Although the deposits Lulepotten and Sadenåive are not 
strictly intrusion hosted, they are briefly described here. 
Both deposits are hosted by a sequence of felsic to mafic 
volcanic rocks of a probable, c. 1.88 Ga, Svecofennian 
age. Padget (1966) described the geology of the area and 
also briefly other minor mineralizations. 

The Lulepotten deposit is situated on the map sheet 
25I square 6b and was drilled between 1960 and 1971 
(Fig. 18). Altogether 77 drillholes with a total lenght of 
17 500 m were drilled. Both the Lulepotten and Sadenåive 
areas are covered by groundmagnetic and IP measure-
ments, which are not in digital format and therefore not 
shown. The deposit is estimated at 5.1 Mt with c. 0.73 % 
Cu and 0.25 g/t Au. Mineralization is disseminated and 
grades into non-mineralised host rocks. The supracrustal 
rocks are strongly foliated and the mineralization follows 
the schistosity. The main part of the mineralization is 
hosted by mafic porphyritic, volcanic rocks interpreted as 
lavas, but it also occurs in felsic volcanic rocks. A granitic 
rock classified as Lina type (c. 1.80 Ga), intrusive into the 
supracrustal rocks, is situated immediately west of the de-
posit and is also in some areas weakly mineralised (Figs. 18 
and 19). The style of mineralization in the granite is vein 
type. Padget (1966) describes a biotite gneiss and diorite 
in close contact with the ore, but it is not clear whether 
this is a deformed part of the main granite or not. Min-
eralization is composed of chalcopyrite as main ore min-
eral with abundant bornite, pyrite, and chalcocite. Both 
Sandahl (1973) and Padget (1966) mention Fe-oxides as 
a common part of the mineralization. Sandahl (1973) cal-
culated the Fe-oxides to 43.5 % of the total opaque phase. 
Magnetite dominates over hematite. Padget (1966) de-
scribes a K-metasomatism as a prominent feature and al-
though he attributed this to ”granitization” he considers 
the granite as responsible for the alkali enrichment and 
the growth of microcline and biotite in what he refers to as 
biotite gneiss. Scapolitization is a common regional altera-
tion product in mafic rocks throughout the area.

The smaller Sadenåive deposit is located c. 1 km east 
of the Lulepotten deposit in the central part of the supra-

crustal belt (Fig. 19). Ten drillholes with a total length of 
1 730 m were drilled in 1978. Only Cu was analysed and 
no report on the gold content is available. The Cu grade 
was reported by Sandahl (1980) at 0.03–0.2 % without 
any tonnage figures given.

The geology at Sadenåive is dominated by intermedi-
ate to felsic lavas and tuffs, which are intruded by numer-
ous mafic dykes parallel to the regional NNE striking foli-
ation (Sandahl 1980). The mineralization is disseminated 
in the intermediate porphyritic lava, while ”fracture fill-
ings” are more common in the felsic tuff. The main ore 
mineral is chalcopyrite with subordinate bornite. Minor 
pyrite also occurs. The ore zones are less than 2 m wide 
and 80–140 m in length and known to 170–200 m depth. 
Pervasive magnetite dissemination is reported to occur in 
all volcanic rocks and a zone of hematite dissemination 
occurs c. 80 m to the west of the sulphide mineralization. 
The mineralization is parallel or sub-parallel to the re-
gional strong foliation in NNE. Sanddahl reports ”pinch 
and swell” structures and minor folds which indicate that 
the whole unit is situated within one of the major crustal 
scale shear zones with a NNE to N–S strike which exist 
in northern Sweden. A relatively weak sericite and chlorite 
alteration associated with the mineralization is reported 
by Sanddahl (1980).

Sjiska area

In the 1980ies, the exploration division of LKAB explored 
an area situated c. 20 km SW of Kiruna on the map sheet 
29J SW that they named the Sjiska granite area. After re-
gional geophysical and geochemical surveys together with 
geological mapping and boulder tracing, an area situated 
at the Sierkavaare hill was drilled (Hedin 1984a, 1984b, 
1985a, 1985b, 1986a, 1986b, Hedin et al. 1988). The 
mineralization found was named Sierkavaare or Pikku-
järvi. During the exploration campaign, 37 drillholes were 
drilled on the deposit with a total length of c. 7 200 m. 
The tonnage was calculated at 11.4 Mt with 0.43 % Cu, 
alternatively 0.5 Mt with 1.19 % Cu, with only trace 
amounts of Au.

The Pikkujärvi deposit is situated at the NW border 
of a monzonitic intrusion, which is interpreted as belong-
ing to the Perthite-Monzonite suite, and thus have an 
age of c. 1.88–1.87 Ga (Fig. 20 and 21). No age deter-
minations have, however, been performed on this intru-
sion. The monzonite is greyish red to red, unfoliated and 
variably magnetic. The mineralised area is dominated by 
volcanic rocks belonging to the coeval Kiruna porphyry 
Group. While intermediate to mafic rocks dominate re-
gionally, the mineralised area close to the monzonite con-
tact is dominated by intermediate to felsic volcanic rocks. 
The central parts are dominated by a quartz-phyric vol-
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canic rock which, according to Hedin et al. (1988), is iso-
chemical with the monzonite. This indicates a close genet-
ic relationship between the two. The porphyry in the min-
eralised area is chemically a rhyolite to trachyte, greyish 
red to red with both white and red feldspar phenocrysts. 

In the porphyry, lamphrophyric dykes are interpreted as 
ring dykes associated with a cauldron and a subvolcanic 
complex.  Some of the volcanic rocks are interpreted as 
lavas whereas others are of ignimbritic origin. Many of the 
porphyritic volcanic rocks are amygdaloidal with magnet-
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Fig. 18. Simplified geological map of the Stensund area. The geology is modified from the digital database over the Norrbotten County 
available at the Geological Survey of Sweden. The Lulepotten and Sadenåive deposits are indicated.
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Fig. 20. Simplified geological map of the Sjisjka area. The geology is modified from the digital database over the Norrbotten County 
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ite as a typical constituent of the amygdales. According to 
Hedin et al. (1988), hydrothermal breccias are common 
in the mineralised area.

The mineralization occurs as a dissemination and in 
thin sulphide veins. Chalcopyrite and pyrite are common 
with subordinate bornite. The alteration is not well de-
scribed but a strong potassic alteration seems to be re-
gional based on high K2O values of all reported chemical 
analyses from the area. Tourmaline, epidote, possible sec-
ondary biotite, and scapolite are typical alteration assem-
blages. 

The border zone surrounding the monzonite is highly 
magnetic and commonly contains quartz-bearing porphy-
ries, which are similar to the central monzonite as well as 
the lamphrophyres. This led Hedin et al. (1988) to the 
conclusion that the entire Sjieska monzonite may be a 
subvolcanic complex with high-level intrusions and ring 
dykes associated with mineralization in the contact be-
tween the intrusion and the country rocks. The fact that 
mineralization is reported from other places within the 
monzonite and in other parts of the contact between 

the monzonite the the country rocks supports this idea. 
This also clearly suggests a genetic relationship between 
the monzonite (and the subvolcanic porphyries) and 
Cu±Au±Fe-oxide mineralization in the Sjieska granite 
area.

Viterliden

Immediately NE of the Kristineberg VMS-deposit in the 
eastern part of the Skellefte district, the felsic volcanic host 
sequence to the ore is intruded by a high level tonalitic 
intrusion (Fig. 22). This intrusion is part of the larger 
Kristineberg intrusion, which has been dated at 1907±13 
Ma (Bergström et al. 1999). The Kristineberg intrusion is 
considered as comagmatic with the host sequence to the 
VMS ore and is furthermore geochemically and minera-
logically very similar to the main Jörn batholith which 
hosts the Tallberg porphyry style deposit (see above). The 
high level intrusion NE of Kristineberg has been drilled 
both by SGU and Boliden AB. Logging of one core from 
this intrusion indicates weak pyrite-chalcopyrite minerali-
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Fig. 21. Geology of the Pikkujärvi Cu-deposit (modified from Hedin 1984).
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zation associated with quartz veins and strong propylitic 
alteration. Some sections of the core also indicate K-feld-
spar alteration associated with this weak mineralization 

(see Fig. 23 samples 101.5 m and 110.3 m). The logged 
core has not been analysed and the grade of Cu and Au is 
therefore not known from this mineralization.
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Fig. 22. Geology of the Kristineberg area (modified from Bergström et al. 1999). 
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Sarvasåive area

A weak Cu-mineralization in outcrops was described by 
Sjöstrand (1982) from the Sarvasåive area on map sheet 
24K, square 8a (see Fig. 24). This mineralization was so 
weak that it did not render continued exploration and no 
grades have been reported, although a few analysed out-
crop specimens contained between 0.3 to 0.8 % Cu. The 
host rock is a reddish grey, non-foliated, medium grained 
granite which, according to Sjöstrand (1982), grades into 
red, felsic volcanic rocks to the north. This implies a close 
relationship between granites and volcanic rocks, which in 
turn indicates that the granite belongs to the c. 1875 Ma 
Perthite-Monzonite suite. Mineralization consists of weak 
dissemination of chalcopyrite with minor fluorite, scheel-
ite, molybdenite, and arsenopyrite.

The Laver Cu-deposit is situated c. 5 km north of 
the Sarvasåive mineralization. This deposit was mined be-
tween 1938 and 1946 and is the only mined Cu-ore sit-

uated in southern Norrbotten. The deposit consists of  
both massive to semi-massive ore at the contact between 
felsic volcanic rocks and younger fine-grained sedimenta-
ry rocks, and disseminated sulphides within the volcanic 
rocks. The genesis and origin of the deposit remains open 
since no modern study of the deposit has been made. It 
is however, possible that the mineralization is epigenetic 
in character and a structural control or magmatic relation-
ship cannot be excluded.

Granberg

A mineralization identical to Tallberg exists in the north-
ern part of the Jörn batholith (Fig. 16). This mineraliza-
tion shows all characteristics described for the Tallberg de-
posit above, but no published data exist on the deposit. 
The deposit was drilled during the 1970ies by Boliden AB 
who also evaluated the area in the late 1980ies and early 
1990ies. No information is available from this work. 

Fig. 23. Photographs of drillcore specimens from the drillhole 78002. The white scale bar is approximately 35 mm long. Sample 23.10 
m – Typical tonalitic medium-grained intrusive rock with minor sulphide disseminations and hornblende dominating over biotite as dark 
minerals, Sample 48.20 m – same as previous but with characteristic quartz-sulphide veins with chloritic rims, Sample 61.30 m – foliated 
biotite, quartz, plagioclase, albite rock with disseminated sulphides. Possibly early dyke, Sample 101.50 m – microcline rich rock with 
albite phenocrysts. Glomeroporphyritic biotite and rare sulphides, and Sample 110.30 m – same as previous but with a strong foliation. 
The last two rock types have an unclear relationship with mineralization in the Viterliden area.
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Conclusions

Most deposits described above show a strong spatial re-
lationship with intrusive rocks of early Proterozoic age. 
They also occur in various tectonic settings throughout 
northernmost Sweden. As this is a first attempt to high-
light this style of mineralization, no thorough, genetic 
model or classification has been proposed for these de-
posits. Since several of the deposits are of definite econom-
ic interest and deserves further attention, it is proposed 
here that they should be classified as a group of deposits 
called intrusive hosted Cu±Au±Fe-oxide deposits as a non-
genetic name.

It is still poorly understood how some of these deposits 
genetically relate to their host rocks, whereas others, like 
Tallberg, have been well documented and described as a 
porphyry Cu-Au style mineralization in genetic terms. In 
deposits like Iekelvare where the mineralization occurs in 
deformed and metamorphosed host rocks, the direct link 
to the host intrusive and hence to evolved magmatic hy-
drothermal style mineralization still needs to be proved. In 
deposits like Gråberget, where the mineralization is associ-
ated with late to postorogenic granites of Sorsele-Revsund 
type, it is more clearly a magmatic-hydrothermal genesis 
for the mineralization. In the case of Vaikijaur, the age of 
the host intrusive is not known, but the subcircular shape 
of the hydrothermal alteration system, seen in the ground 
magnetic map from the mineralised area which is situat-
ed totally within the Jokkmokk granite, strongly suggests 
that it was a magmatic, intrusive-centred hydrothermal 
system that gave rise to the mineralization. Although the 
mineralization is situated immediately outside the main 
intrusion in Sjieska (typical of many porphyry style miner-
alizations), several minor mineralised systems occur with-
in the intrusion which suggests a possible magmatic hy-
drothermal origin for this mineralisation type. In the case 
of Lulepotten and Sadenåive, the magmatic connection is 
less clear although the area is characterised by porphyritic 
volcanic rocks which have been interpreted as lavas. How-
ever, these could be dykes, sills, and other subvolcanic in-
trusions that may have introduced both heat, fluids, and 
possibly metals to the volcanic pile. The weak mineraliza-
tion in the granite at Lulepotten at least rules out a syn-
genetic origin for these deposits.

The described deposits are hosted by intrusive rocks 
that in age span the entire Svecofennian orogeny in 
this part of Sweden. The Tallberg mineralization hosted 
by calc-alkaline tonalites has been dated at 1886+15 Ma 
(Weihed & Schöberg 1991) and is thus coeval with the 
VMS-deposits in the Skellefte district. The Boliden de-
posit in the Skellefte district has recently been suggested 
to be an epithermal-VMS deposit (Bergman Weihed et al. 
1996) and thus the temporal link between major mag-

matic hydrothermal porphyry style mineralization, epi-
thermal and VMS deposits is possible in the Skellefte dis-
trict. The deposits in Norrbotten, Iekelvare and Vaikijaur, 
are both characterised by early magnetite (as is Tallberg 
and Gråberget where hematite after magnetite is report-
ed) which indicates a possible resemblance with Cu-Au-
Fe-oxide style mineralization and also a possible link with 
Kiruna type deposits. The mineralization at Gråberget, 
which is associated with I- to A-type, c. 1.80 Ga granitic, 
sensu stricto, magmatism highlights this generation of 
granites as prospective for magmatic Cu and possibly Au.

A common feature to many of these deposits is the 
association with high level, subvolcanic and porphyritic 
phases of the magmatism. This indicates that the mineral-
ising processes are attributed to crystallising magmas and 
late stage fluids evolving from oxidised magmas. The min-
eralizing style is in most cases disseminations and veins, 
which are associated with potassic, sodic, and silicic altera-
tion.
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