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1.0 Introduction Adak Copper Project   
 
Avalon Minerals Adak AB (Avalon) a Swedish based wholly owned subsidiary 
of Avalon Minerals Ltd - an exploration company listed on the Australian Stock 
Exchange holds four tenements known as the Adak Copper project, located in 
the world-class Skellefteå VMS mining district in Västerbotten County in 
Northern Sweden. The project is situated 800km north of Stockholm and 
20km NW of Malå, the main town of the municipality and home to a regional 
office of the Geological Survey of Sweden (SGU). The main tenement covers 
an area of 26.71 km².  
 
The project comprises; the main tenement Adak number 1 plus smaller 
outlying tenements Domarselnäset No 1 and Branntrask No 101 (see table 1), 
which were purchased from Phelps Dodge Corporation on the 29th February 
2008 and includes a net smelter royalty (NSR) of 1% on minerals produced or 
sold from the properties. Adak No 2 is an extra tenement application 
submitted by Avalon in March 2008 which encloses Adak No1 (see figure 2).  
 
Avalon is focusing its financial and human resources on development of its 
Viscaria Copper Mine project located near Kiruna in Northern Sweden about 
300km due north of Adak. The Adak base metal project is therefore offered for 
sale. 
 
Avalon has actively developed this project during 2008 since its purchase and 
has incurred $560,533.82 in expenditure as indicated in table 2. 
 
The main activities included; 
 

·  Airborne helicopter-borne geophysical VTEM survey direct flying, 
·  Geophysical VTEM data processing, image production,  

Interpretation, target selection, 
·  Purchase of Quikbird satellite imagery, 
·  Purchase of historic mining literature (level plans and sections), 
·  Digital capture of historic drilling data from drill logs stored in the 

Swedish Geological Survey (SGU) in Mala - so far information for over 
1500 diamond drill holes has been captured for the mines in the Adak 
project area. 

 
The Adak copper project contains five historical mines – Adak, Lindsköld, 
Karlsson, Brännmyran and Rudtjebäcken – operated by the Government of 
Sweden’s then state-controlled mining company; Boliden between 1940 and 
1977 when the last mine was closed following a fire in the Adak headframe. 
 
Total production from all of the mines amounted to 11.1 Mt @ 1.5% copper, 
plus gold, silver and zinc credits with the plant producing 0.45Mt of 
concentrate containing 25-30% copper. 
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The project has excellent infrastructure including a 35km long sealed access 
road to a rail siding at Slangäs which is in turn situated 35km from Boliden’s 
Kristineberg zinc/copper/gold mine. Adak is situated 120km from the central 
concentrator in Boliden - which processes ore from many mines in the area 
including Kristineberg, Renström and Maurliden - and 160km to a copper 
smelter at Rönnskär both operated by New Boliden AB. 
 
The area is mostly given over to forestry with access readily available from 
sealed local roads. A small forestry and farming community is located at 
Adak. Some of the local community is employed working for miner New 
Boliden AB or for service companies in various aspects of local mining 
projects. 
 
The Adak mining area has been rehabilitated and the physical evidence of 
past mining is limited to a small flooded open pit at Adak and a tailings 
impoundment dam. 
 
The local community is keen to see mines develop in the district in order to 
secure economic activity and jobs in the area. Many of the community have 
been employed in mining-related activities in the past and seen the benefits 
which accrue from this development. 
 

1.1 The Exploration opportunity 
 
A substantial exploration opportunity exists at Adak surrounding the historic 
mines and at depth. Modern airborne EM geophysics is commonly used to 
detect buried conductors indicative of accumulations of massive sulphides 
such as copper, zinc, and precious metals. These conductive anomalies are 
targets for investigative drilling.  
 
The nearby Storliden copper-zinc-silver-gold deposit was discovered in 1998 
using airborne EM followed up by drilling. This model for exploration is directly 
applicable at Adak where no modern exploration of this type appears to have 
been done. 
 
To aid with targeting there is a substantial body of historical drilling and mine 
closure data stored at the SGU offices in Mala. Avalon has commenced digital 
capture of this historic drilling assay, survey and geology information. Mine 
closure cross-sections and plans for each of the mines around the Adak 
Dome have been scanned from the Mines Department records at Luleå and 
are stored in the Company’s database. It is proposed that these mine voids be 
digitised and wire-framed using appropriate software to build a 3D model. 
 
By comparing historic drill locations and ore grade assays with mine void 
information Avalon plans to identify drill targets favourable to generate 
resources of; copper, zinc, and precious metals. 
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This opportunity is enhanced by the projects strategic location within easy 
trucking distance of existing mineral concentrator facilities and the availability 
of drilling and mining contractors within the district who are familiar with 
operating in this environment. 
 

1.2 Storliden; an Exploration Model 
 
The Storliden zinc and copper deposit, located in the Skellefteå District of 
northern Sweden, was discovered by North Atlantic Natural Resources (NAN) 
in 1998 with Lundin Mining (LUN) acquiring NAN in 2005. 

 
This deposit situated 25km to the SE of Adak (see figure 2), on the southern 
side of the Revsund granite dome occurs in similar rocks to those hosting the 
mines of the Adak project. This style of VMS deposit typically occurs in 
clusters both within the Skellefteå Belt and elsewhere around the world.  

 
The deposit was successfully discovered using airborne EM geophysics with 
an EM conductor identified in the regional-scale survey being tested and 
defined by drilling. 

 
  The Storliden discovery highlighted the significance of using modern airborne 

EM geophysics in a highly mineralized environment like Avalon’s tenements 
at Adak where over five historic mines occur hosted within volcanogenic rocks 
above a granite-related dome. This environment provides excellent potential 
for the discovery of further deposits, particularly given the lack of modern 
historical exploration. 

 
Storliden is a high-grade zinc-copper massive sulphide deposit containing 1.8 
Mt at an average grade of 10% Zn, 3.5% Cu, 0.25g/t Au and 24 g/t Ag. In 
contrast with other massive sulphide deposits of the Skellefteå district 
Storliden comprises sphalerite, chalcopyrite, pyrrhotite and calcite, with 
almost no pyrite and the mineral grain size is much coarser with liberation of 
ore minerals being assisted by this attribute.  The ore body is strata-bound 
and the northwest striking lens is sub-horizontal within the uppermost part of a 
felsic pumiceous crystal-rich tuff. This host rock is interpreted to be within the 
same stratigraphic package as the Adak dome but has been intruded by a 
large granitic body. 

 
Storliden was operated by Boliden AB and ore from the mine is processed at 
its central processing facilities approximately 100 km from the mine. The mine 
was constructed in a significantly shorter time than the average for the 
industry, becoming operational in 2002 and closing in late 2008. Favorable 
mining costs are resultant because of the presence of a skilled local mining 
workforce and the willingness of the mining regulators to expedite permitting 
of the mining applications.
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1.3 Tenements and Expenditure 
 
The main tenement Adak number 1 plus smaller outlying tenements Domarseinaset No 1 and Branntrask No 101 were purchased 
from Phelps Dodge Corporation on 29th February 2008. Tenement details are indicated in Table 1.  
 

Table 1 Adak Project Tenements List 
 

 
 

TENEMENT NAME 

  
 
 LICENCE ID 

 
 

HOLDER 

 
 

DATE OF 
GRANT/APPLICATION 

 
 

DATE OF 
EXPIRY 

 
 

CURRENT 
AREA 

 
 

RENT SEK 

       

        

Adak No 1 2005:96 Avalon Minerals Adak AB 26/04/2005 18/05/2011 2671.63 169336.00 

Domarselnäset No 1 2005:131 Avalon Minerals Adak AB 11/05/2005 22/07/2011 335.17 21668.00 

Branntrask No 101 2005:130 Avalon Minerals Adak AB 11/05/2005 22/07/2011 336.44 21731.00 

Adak No 2 2008:194 Avalon Minerals Adak AB 05/03/2008 11/09/2011 5980.19 382394.00 

 
 
The 26.5km2 tenement covers the Adak Dome - host to VHMS base metal & related breccia-style mineralization.  
 
Adak No 2 is an extra tenement application submitted by Avalon in March this year designed to fully encompass the Adak Dome 
geology and to cover ultramafic rocks situated to the north of the Dome with potential for nickel. 
 
 

 



 8

Table 2 Expenditure Statement Avalon Minerals Adak AB at Adak Project July 2007 to December 2008 
 

July 2007 to December 2008 Adak N0 1 

Domarseinä set No 1 
& 

 Branntrask No 101  Adak No 2 Appl Total 
Digital Data and data management $13,889.23 $3,472.30 

$1,000.00 $17,361.53 
Maps/publications $973.45 $243.36 

 $1,216.81 
Printing/Copying/Postage/Freight $638.21 $159.55 

$131.19 $1,048.23 
Airfares, accommodation, meals $44,787.13 $8,506.66 

$1,000.00 $57,174.51 
Consulting - General $1,194.90 $298.73 

$1,000.00 $2,493.63 
Due Diligence $11,396.57 $2,849.14 

$1,000.00 $14,245.71 
Environmental $16,242.34 $4,060.58 

 $20,302.92 
Geological $84,165.69 $49,812.68 

$2,000.00 $135,978.37 
Geophysical Airborne survey $120,627.01   $80,418.01 

$201,045.02 
Geophysical $24,826.71 $6,206.68 $2,516.80 

$33,550.19 
Drafting $2,461.99 $615.50 

 $3,077.49 
Legal Expenses $14,942.88 $3,735.72 

$1,000.00 $18,678.60 
Pegging/application fees $0.00 $0.00 $25,177.35 

$25,177.35 
Tenement Management $160.78 $40.20 $3,348.96 

$3,549.94 
Management - D McSweeney $20,506.82 $5,126.70 

 $25,633.52 

 $356,813.71 $85,127.80 $118,592.31 $560,533.82 
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2.0 The Mines at Adak 
 
The mines at Adak can be split into 2 groups; the Adak field which includes 
the Adak, Lindsköld, Karlsson and Brannmyran mines; and then the 
Rudtjebacken mine (see figure 4). The mines are dealt with seperately as the 
Rudtjebacken mine was a zinc-rich ore, which was processed at the nearby 
Kristineberg zinc-copper mine whereas the ore from the Adak field was 
processed on site. There is much data in the form of old reports on the Adak 
field but less so for Rudtjebacken.  
 

2.1 The Adak Mine 
 
The Adak Mine is located in the NW quadrant of the Adak Dome (see 
figures 5 and 5a) and was developed by open cut & underground methods 
(predominantly Cut & Fill) over an area of 500m2 where they mined 1,9Mt 
@ 2,06% Cu. It was mined from the 1930’s until 1977 by means of 3 
shafts, over 9 levels with 7,426m of development.  
There are two styles of mineralisation seen at Adak; 

• stratiform (VHMS) in the “altered schists” where sulphide 
mineralization is massive in the lower part and more dispersed 
in the upper part.   

• breccia in the “quartzite.”  A large number of small elongated 
orebodies plunge gently towards the SW with higher grades 
developed at joint intersections. 

Major sulphides are chalcopyrite and pyrrhotite, plus minor sphalerite. 
 

2.2 The Lindsköld Mine 
 

The Lindsköld Mine is located just to the north of the Adak mine (see 
figure 5) and was also developed by open cut and underground methods 
with wall-stripping being the main method employed underground. The 
mine covers an area of 800m2 and it produced 3.38Mt @ 2.21% Cu. The 
western part of the orebody was very rich with a core of 150,000t @ 
5.45% Cu. 
The ore consists of gently dipping lenses hosted by altered schists. 
Mineralogy is similar to that at Adak. Development consisted of a 281m 
deep shaft accessing 6 levels with 7,738m of tunnels. This mine was also 
operational until 1977. 

 

2.3 The Brännmyran Mine 
 

The Brännmyran Mine located in the SE quadrant of the Adak Dome (see 
figure 6) was an underground development over an area of 1,300m2 
comprising two sheets of VHMS ore, lying at slightly different horizons with 
a third ore body to the east. Access was via a 282m deep shaft, over 5 
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levels with 2,944m of tunnels. Mining was predominantly done by wall-
stripping. The major sulphides are; pyrite, chalcopyrite, arsenopyrite & 
pyrrhotite. There was 0.98Mt @ 1.7% Cu mined between 1960 and 1976. 

2.4 The Karlsson Mine 
 

The Karlsson Mine was a small satellite mine to the east of Adak (see 
figure 5). It was mined as an Open cut and underground (26m deep shaft 
accessing a single level with 80m of development). The mine covered an 
area of 60m2 and produced 14,466t @ 4.3% Cu. It was operational from 
1944-1946. 
 

2.5 The Rudtjebäcken Mine 
 

The Rudtjebäcken Mine located in the Eastern quadrant of the Adak Dome 
(see figure 7) was developed from underground with a strike length of 1km 
and an average thickness of 4-5m dipping to the NE at 20o. It comprises a 
VHMS lens and a lower disseminated zone, hosted by the banded tuffite 
units. The SE section of the lens is enriched and averaging 2.5% Cu. The 
major sulphides are pyrite, pyrrhotite, sphalerite & chalcopyrite. There was 
4.75Mt @ 0.9% Cu, 3% Zn, 0.3g/t Au & 10g/t Ag mined between 1947 and 
1975 with the ore transported to Boliden Metal AB’s plant at Kristineberg. 

 

3.0 Work Done by Avalon   
 
Avalon’s work since acquiring the project has consisted of; flying a VTEM 
geophysics survey and collection and digital capture of the historical 
exploration data and mine survey information. 
 

3.1 VTEM Geophysical Survey 

Acting on this exploration opportunity Avalon flew an airborne VTEM survey 
over the Adak No 1 and 2 tenements. This time-domain system was flown by 
Geotech Airborne Ltd between June 5th and 7th 2008 comprising 695 line km. 
The survey included 469 line km flown over the main cluster of historic mines 
on a NE-SW (044o – 224o) line orientation with 100m line spacing. An 
additional 226 line km flown in the north of the project area with a 134o – 314o 
line orientation was included to test for massive nickel sulphides associated 
with a komatiite horizon (see figure 8). Flight height was 34m above the 
ground and a magnetometer was included in the recording equipment. This 
configuration provided a 34 channel VTEM B-field system decay sampling 
scheme. A digital elevation model (DEM) was produced by subtracting the 
radar altimeter data from the GPS elevation model. 
 
The data was processed by Southern Geoscience Consultants (SGC) on 
behalf of Avalon Minerals Adak AB.  Preliminary interpretation of this data has 
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been conducted by SGC (see figure 9) and targets for further exploration have 
been prepared. 
 

3.2 Satellite Imagery 
 
Quikbird satellite imagery was purchased for the project (see figure 4) 
providing location information accurate to 0.6m, assisting with assessment of 
geophysical targets, mining artefacts and drill targets. 
 

3.3 Capture of drilling, assay, ground geophysics a nd mining 
records 
 

3.3.1 Historical Drilling 
 
There are a total of 2415 diamond drill-holes for approximately 180,000m in 
the Adak dome. 
A substantial amount of data for these holes was found stored in the SGU 
(Swedish Geological Survey) facilities at Mala in the form of hard copy drill 
logs (including protocols, assays, surveys and maps), much of this information 
has been keyed into a series of Excel spread sheets recording drill survey 
locations in local mine grid, azimuths, analytical laboratory information for 
copper, zinc, silver and gold. This data acquisition is a work in progress and 
as such is at this stage incomplete.  
In addition the core from 177 holes are stored in the drill-core archive of the 
SGU in Malå and are available for inspection and assay if more than ¼ core 
remains. 
 
The table below lists a drill-hole summary from the Adak, Lindsköld, Karlsson 
and Brannmyran mines. No summary has been found for Rudtjebacken, 
which from the incomplete database appears to consist of c.279 holes for 
c.35,000m. 
 

Table 3; Drill-Hole Summary for the Adak Field 
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3.3.2 Historical ground geophysics 
 
A number of electromagnetic EM ground surveys were trialled at Adak in the 
1950’s and 1960’s which assisted in locating mineralisation. Records of the 
geophysical work have been captured at Mala mainly as hand-drawn plans 
with records of conductors depicted upon them.  
 

3.3.3 Mine closure Plans 
 
Mine closure plans for the various historical mines in the project area were 
recovered from the Bergsstaten (Mines Department) records in Lulea and are 
stored as scanned images in the company’s data base.  
In addition much information on the mining methods employed and statistics 
on mine development are available in historic reports for the Adak, Lindsköld, 
Karlsson and Brannmyran mines and to a lesser extent for Rudtjebacken. 
 

3.3.4 Remaining Ore 
 
The closure report for the Adak field contains a summary of the remaining ore 
at the time of closure. This is quoted as 1,849,800t @ 1.12%Cu from 54 
‘positions’ (see table 4). 
Of this 765,400t was of a high level of confidence - due to its proximity to 
mined areas - the remaining 1,084,400t was of a lower level of confidence 
due to limited drilling. 
In addition the report highlights the fact that of the 1.8Mt, only 1.2Mt was 
considered technically suitable for mining. 
 
It should be noted that these figures have been calculated with 15% pillars left 
in situ. 
 
 

4.0 Planned activities  
 
Avalon’s plans for the project are; 
 

·  Digitise the mine closure cross-sections and plans and construct 
wireframe outlines of the voids creating a computerised 3D model of 
the underground workings. 

·  Complete drill data collection and validation ensuring the local grid 
locations are all validated and converted to the local Swedish Geoid 
RT90 2.5 gon vast (standard).  

·  Construction of ore block models for copper, zinc, silver, gold drill 
assay data. 
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·  Identify ore grade drill intercepts located outside the stoped areas of 
the mines as proposed targets for step-out resource drilling. 

·  Complete interpretation of the airborne VTEM data and filter out 
anomalies sourced by cultural features – mainly power lines – from 
those potentially derived from massive sulphide accumulations - 
proposed targets for exploration drilling. 

·  Conduct a program of drill testing of a mixture of targets including, 
near-mine step-out and geophysical conductors. 

 
 
 

Table 4; Remaining Ore in the Adak Field Mines at C losure (after Amdahl, K,. 
1979) 
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For expressions of interest in this project please see contact details 
below: 
 
Chairman and Managing Director 
David McSweeney 
 
Street Address 
Suite 2 
2 Richardson Street 
West Perth WA 6005 
Australia 
 
Postal Address 
PO Box 165 
West Perth WA 6872 
Australia 
 
Telephone and Fax 
Telephone: +61 8 9322 2752 
Facsimile: +61 8 9322 2827 
 

info@avalonminerals.com.au 
www.avalonminerals.com.au
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Plate 1 A memorial to the historic mining, producti on and the personnel that 
worked the Adak Field. 

The monument records total production of 6,300,000 ton of ore for 447,000 
ton of copper concentrates from which were produced 123,000ton of copper, 
42,000kg silver, 1400 kg gold, employing 190 people. It records that the mines 
were run by Boliden Metal AB from 1940 till 1977     
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Plate 2 Adak village September 2007 note good acces s roads and power 
through an area of forestry and mining 
 

 
 

Plate 3 Showing the small open pit – now flooded - at Adak 
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Plate 4 Mine shaft visible in the bottom of the flo oded open pit at Adak 
 

 
 

Plate 5 Rehabilitated tailings dam at Adak forms a level plateau of grassland 
surrounded by forestry. 
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Plate 6 Typical forestry scenery within the Adak ar ea 

 
Plate 7 Forestry near Adak mine note powerlines - c ultural features which have 
to be filtered from the VTEM survey data 
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Appendix 1  
 

Geology of the Adak Dome 
 
Hydrothermally altered, metamorphosed and deformed volcanic rocks of the 
Skellefte Group are exposed in the Adak dome structure, which is surrounded 
by younger sedimentary and volcanic rocks.  
 
The rocks defining the dome are altered felsic volcanic rocks which are grey, 
fine-grained, quartz-muscovite-biotite-cordierite-plagioclase-bearing dacitic 
and rhyolitic metavolcanic rocks which have been exposed to amphibolite 
facies metamorphism consisting of cordierite-andalusite-muscovite alteration. 
These rocks dip gently outwards from the centre of the dome where they are 
exposed on Lappliden Hill. The stratigraphy hosting the ore can be sub-
divided into 2 main groups. A lower group of schists consisting of a cordierite-
biotite and a cordierite-amphibole member which are overlain by a group of 
banded tuffites and andesites. These 2 groups are separated by a transitional 
shear zone. 
 
The majority of the mineralisation in the area occurs as lenses concordant 
with the dip of the host rocks, at or near the boundary between the 2 rock 
types, and is generally hosted by the cordierite-amphibole schists. This 
boundary is also the upper limit for the metasomatic alteration characterised 
by the total breakdown of plagioclase. 
 
The eastern side of the Adak dome structure is intruded by the Adak pluton, a 
late stage Revsund type granite, which forms an extensive, but thin sheet east 
and south of the Adak area.  Deep drilling has shown that the rocks of the 
Adak dome continue below the granite sheet. 
 
A second plagioclase-granitoid has been intersected at depth in the core of 
the dome – Figure 4. This granite is surrounded by a transitional gneiss and 
migmatite zone, and the rocks of the dome structure are generally of a higher 
metamorphic grade than the surrounding greenschist facies rocks. Gabbroic 
sills intrude the rocks of the dome structure. 
 
The rocks of the Adak area are folded around northeast trending axes, 
however the Adak dome structure is considered to be a later feature possibly 
caused by granite intrusion. Ljung (1974) suggested that the granite, found in 
a deep drill-core at 750 m depth, was the cause of the uplift.  
 
Sulphide deposits occur in the upper part of the altered felsic volcanic unit, 
associated with stronger chlorite-anthophyllite-skarn alteration, as:  

1. massive pyrite-dominated zinc-copper (Rudtjebäcken), and 

2. Breccia and disseminated copper (Adak, Brännmyran & Lindsköld). 
The Lindsköld deposit in the western part of the Adak Dome, and the 
Brännmyran deposit in the southern part, are stratiform.  The Adak deposit 
and the smaller Karlsson and Långreven occurrences are entirely hosted by 
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altered Skellefte Group felsic volcanic rocks and occur as a series of smaller 
lenses with a strong structural control. 
 

Source of Mineralisation & Comments on Disseminated  Copper Mineralisation 
 
The source of the mineralising fluids that produced the VHMS and high 
sulphidation (e.g. Boliden) deposits in the Skellefte District are believed to be 
felsic subvolcanic intrusives (brown blobs in fig???). 
 
One drill hole at Adak was extended to depth and reported a 150m long 
copper intersection (in granitoid?) from 305m at 0.03% Cu (see figures 10 and 
11).  This section of core was not completely sampled, with apparently only 
approximately 20cm of core sampled per metre. These subsamples were then 
combined into 5m composites for assay.  However it does raise the question 
of whether there is a porphyry style target at Adak in addition to the VHMS. 
 

 
Figure 10 - DDH 710G at 405m Depth 
 

 
Figure 11 - Cross Section Showing DDH710G, after Lj ung S. (1974) 

 

N SE 

200m 
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Local disseminations of sulphides have been reported from the following 
environments/locations: 

1. in the intrusive rocks of the Perthite monzonite suite but these are not 
economically important, 

2. as copper disseminations related to chloritic alteration occur at 
Viterliden (7220870/1632350) in the Kristineberg massif, and 

3. the albite-chlorite alteration in the Vänträsket pluton 
(7214400/1707550) of the Jörn GI suite shows weak mineralization. 

 
The SGU note that significant Porphyry Copper mineralization in the Skellefte 
and Arvidsjaur volcanic arc systems are confined to the Jörn granitoid 
complex.  It is therefore of interest that the granitoid found at depth in the 
Adak mine is reported to be chemically and mineralogically very similar to the 
Jörn granite, as it appears in the adjacent Kristineberg area (Ljung, 1974).   
 
The Jörn granitoid complex (1.90 and 1.87 Ga) consists of four distinct 
intrusive phases (GI to GIV).  The GI phase is a heterogeneous medium-
grained tonalite to subordinate granodiorite, commonly with large blue quartz 
phenocrysts.  This phase can contain porphyry copper-gold (Cu-Au) 
mineralisation, for example at the Tallberg and Granberg deposits, where 
chalcopyrite-pyrite ±gold disseminations are associated with small quartz-
feldspar porphyritic stocks and dykes. 
 
Deformed bodies of Jörn GI granitoids occur in several places in the Skellefte 
District and these rocks may be co-magmatic with the Skellefte Group 
volcanic rocks.  Intrusive porphyries within the Jörn GI phase texturally 
resemble the coarser varieties of sub-volcanic intrusions within the Skellefte 
Group and have been dated at 1886±195 Ma, which is the same age.  
However, the sub-volcanic intrusions are generally more felsic in character 
and preliminary results (SGU 2005) indicate that they are distinctly different in 
REE-composition from the high-level intrusions, and thus are not genetically 
related. 
 
The relationship between the source of the disseminated copper-gold style 
and the VHMS/high sulphidation mineralisation therefore remains unclear. 
 

Appendix 2 Geology of the Skellefte District 
 
The Skellefte district is a mineral province developed in supracrustal rocks of 
Precambrian age, which stretches from the coast some 200km westwards 
along the valley of the river Skellefte älv.  The district is surrounded by 
gneisses and granites on all sides except the north, where the Arvidsjaur 
district is dominated by volcanics. 
The basement rocks comprise Archaean (ca. 2.7 Ga) tonalitic to trondhjemitic 
gneisses, porphyritic metagranodiorites and subordinate metagabbros which 
are restricted to the northeast part of the area. (Kathol B and Weihad P., 
2005). 
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The supracrustal rocks are divided into: 

·  the Bothnian Supergroup (gneissic or migmatized meta-greywackes) of 
the Bothnian Basin in the south, and 

·  the Skellefte, Arvidsjaur and Vargfors Groups, which represent 
subaqueous (Skellefte Group) and subaerial (Arvidsjaur Group) 
extensional continental margin volcanic arc environments and arc-
derived, turbiditic to coarse clastic sedimentary sequences with 
intercalations of predominantly mafic volcanic rocks (Vargfors Group).  

 
The Skellefte Group is a heterogeneous unit of basalt to rhyolite, deposited at 
c. 1.90 –1.88 Ga.  The stratigraphically uppermost unit consists of primitive 
meta-basalts and meta-andesites of the Tjamstan Formation and mudstones, 
reflecting the extensional environment. 
The Vargfors Group succeeds the Skellefte Group and indicates changing 
depositional conditions at c.1.88 –1.87 Ga.  The western part is dominated by 
greywackes, overlain by primitive magnesium basalts, which are the first sign 
of renewed volcanic activity. 
Upwards and laterally to the north, the Skellefte Group rocks pass into mainly 
subaerial volcanic sequences of the Arvidsjaur Group. The Vargfors Group is 
the marine stratigraphical equivalent of the Arvidsjaur Group and is deposited 
on rocks of the Skellefte and Bothnian Groups or the lower parts of the 
Arvidsjaur Group. 
During the Svecokarelian orogeny these supracrustal sequences were 
intruded by three sets of intrusives: 

1. a 1.95 – 1.86 Ga calc-alkaline assemblage comprising the Knaften 
massif; other granitoids; and the Jörn GI suite (granitoids with 
associated mafic rocks),  

2. the Perthite monzonite suite (1.88 to 1.86 Ga) which includes more 
alkaline intrusive rocks such as granites, syenites, monzonites, and 
subordinate gabbros, and 

3. the Skellefte-Härnö suite granites which were produced by partial 
melting and formation of migmatite during the latest phase of the 
orogeny.  Large volumes of mainly acidic melts intruded towards the 
north or northeast as tongues, or formed diapirs, within the sediments 
(includes the Revsund, Sorsele, Adak, Edefors and Ale intrusives). 
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Figure 12 - Stratigraphic Interpretation 
 
 
 

 
Figure 13 - Skellefte District Summary Geology & Mi neral Deposits 
 
Two major phases of folding affected the Skellefte District. The first phase of 
regional deformation resulted in upright, tight to isoclinal folds. These folds 
have northeast striking axial surfaces in the western and eastern sectors, 
whilst northwest trending folds dominate the central part of the district.  
The second major phase of folding produced open folds with steep north to 
northeast striking axial surfaces.  The intensity of this second folding phase 
increases towards the south within the central Skellefte District.  During and 
after the second folding phase and after peak metamorphism, north-striking 
shear zones with reverse dip-slip components formed. 

Source:  SGU Ba57, 2005 

See Table 1 for key to deposit numbers. 
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Table 5 - Mineral Deposits & Geological Setting 
 

 
 
To date, about 20 different volcanogenic massive sulphide (VHMS) deposits 
(some containing several sulphide lenses) have been, or are presently being 
mined in the Skellefte District.  A total of over 160 million tonnes of pre-mining 
ore reserves with average contents of 1.9 g/t gold, 47 g/t silver, 0.7% copper, 
3.0% zinc, 0.4% lead, 0.8% arsenic, and 25.6% sulphur have been outlined. 
Some of the folding in the district is probably related to granite diapirism, and 
this is the probable origin of the dome structures that Table 5 shows are 
important for the localisation of most of the Skellefte orebodies.  
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