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1 Summary  
At the request of Nordic Iron Ore AB (NIO), Sweden, GeoVista AB has carried out a JORC compliant 
resource estimation for the Blötberget iron-ore deposit in the municipality of Ludvika, central 
Sweden.  

The scope of work includes a review of the geology, mineralization model and exploration 
programs.  Drillhole data compilation and quality assurance/quality control (QA/QC) protocols 
which form the foundation for the resource estimate were also reviewed in detail. 

1.1 Property  description  
The iron ore deposits of Blötberget; Hugget, Flygruvan, Kalvgruvan and Sandell, lies within an area 
of approximately 1 by 1 km in size, all within an exploration license held directly by NIO. The 
company has lodged an application for a mining concession, presently being duly processed by the 
authorities.  

1.2 Location  
The Blötberget village is located south of Ludvika, in the Bergslagen region of Central Sweden. 

1.3 Ownership  
The Blötberget deposits are fully located within bLhΩǎ granted exploitation concession (mining 
consession) Blötberget K nr 1, covering an area of 126.43 ha. The concession was granted on August 
30, 2011, and is valid for a period of 25 years. The immediate area surrounding the concession is 
protected by the Exploration permits Blötberget Nr 1, 2 & 3, covering a total of 1020 ha. 

1.4 Geology and Mineralization  
The deposits are hosted by the Svecofennian, 1.91ς1.89 Ga felsic metavolcanic rocks and generally 
form lens-shaped bodies. 

The majority of the mineralisations of Ludvika are classified as magnetite lava flows. The flows are 
occasionally of pure magnetite, with additional detrital magnetite units assumed to be 
volcaniclastic sediments. The volcanic units are unconformably deposited on older quartzitic 
greywacke units. The greywacke units show contact metamorphism in the form of silimanite and 
cordierite porphyroblasts. The mineralised units are overlain by quartz-feldspar sandstone with 
intercalations of volcaniclastic and argillaceous sediments. The whole package is unconformably 
overlain by a granitic unit. 

1.5 Exploration and Data Compilation  
Mine maps and historical drilling data was collected from various sources and digitised where 
possible. Drill core from historical exploration drilling has been recovered at the core storage facility 
at the Geological Society of Sweden (SGU) in Malå, along with additional core found in buildings on 
the former mine sites. In total, 13 drillholes from Blötberget found in Malå were re-logged, and a 
selection re-sampled and re-assayed prior to use in the mineral resource estimates. 
 
All historical holes digitised either have locations and surveys in mine maps, or in supplementary 
documentation. Historical holes longer than 150 - 200 m were surveyed down-hole on a regular 



 

 

 

 

 

- GeoVista AB - - GVR 14002- 

2 

 

basis, some of these records have been located and entered into the databases, and some have 
been reconstructed from trace plots of the respective holes, whilst others are absent entirely. 

The drilling completed by NIO to date includes twinned drilling to confirm historical results as well 
as infill and step out at Blötberget. To date NIO have completed 15 holes (+one extension) for 7,430 
m at Blötberget. 

1.6 Mineral Resource Estimate  
The mineral resource model has been prepared to a high industry standard. The mineralization was 
modelled in three dimensions and statistical analysis was carried out. The resource has been 
categorised following the definitions and guidelines of the JORC code. 

The mineral resources for the four mineralized iron ore lenses at Blötberget are summarized to 10.7 
Mton with 34.3% Fe in the Measured category and 27.4 Mton with 44.8% Fe in the Indicated 
category. In addition, there are 21.7 Mton with 33% Fe in the Inferred category. The resources are 
current on January 25, 2014. 

1.7 Exploration potential  
The general exploration potential in the Blötberget area is considered to be good, in particular by 
following the deposits downdip and by exploring the area in between the Flygruvan and Hugget 
deposits, where indications are that they are connected. 

Further potential lies in the evaluation of other deposits along strike towards the northeast. 

1.8 Conclusions and Recommendations  
To support the target of the Feasibility Study, further drilling is needed to increase the mineral 
resources in the measured and indicated categories. The exploration potential in the area between 
the two mines, as well as the possibilities of converting the inferred resources located in the 
intermediate depth of Hugget is considered to be such that a relatively limited drilling program, for 
a total of approximately 6000m, will be sufficient to reach that amount. 

The deposits are still considered to be open at depth. There are no barren holes in the downdip 
direction that would indicate their ending. It is, however, not recommended to spend funds in 
investigating these deeper parts in the current phase of project development, since mining of any 
tonnage there is not likely to be done in the short time span. However, the wedge shaped area in 
between the Flygruvan/Kalvgruvan and Hugget/Betsta mines is considered likely to be mineralized 
based on geological interpretation. A drill program to investigate that part of Blötberget is therefore 
recommended. Additional tonnage, if confirmed in this part, would be very likely to improve the 
project economy due to more efficient mining, in addition to being accessible for mining earlier on 
in the mine plan.  

2 Introduction  
At the request of Nordic Iron Ore, NIO, GeoVista AB has carried out a JORC compliant resource 
estimation for bLhΩǎ ƛǊƻƴ-ore deposits in Blötberget in the municipality of Ludvika in the Central 
Sweden Bergslagen district. 
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2.1 Terms of reference  
¢ƘŜ ŀǳǘƘƻǊǎΩ ǎŎƻǇŜ ƻŦ ǿƻǊƪ ƛƴǾƻƭǾŜŘ ŀ ŘŜǘŀƛƭŜŘ ǘŜŎƘƴƛŎŀƭ ǊŜǾƛŜǿ ƻŦ the resource estimate for 
compliance with the JORC code, and includes a review of the geology, mineralization model and 
exploration programs, including data compilation and quality assurance/quality control (QA/QC) 
protocols, which form the basis for the resource estimate. 

2.2 Purpose of the report  
The purpose of this report is to present an independent and compliant estimate of the mineral 
resources for the Blötberget iron-ore deposits and to advance the feasibility of the project. The 
report also includes a review of the reliability and quality of sampling data upon which the estimate 
is based, as well as recommendations for further development of the project. 

¢ƘŜ ŀǳǘƘƻǊǎΩ ǊŜǇƻǊǘ ǎŜǊǾŜǎ ŀǎ ŀƴ ƛƴŘŜǇŜƴŘŜƴǘ ǊŜǇƻǊǘ ǇǊŜǇŀǊŜŘ ōȅ ŀ Competent Person as defined 
in the JORC code, 2012 edition. 

The definitions of the measured, indicated and inferred resources, as used by the author, conform 
to the definitions and guidelines of the JORC code. 

By reason of his education, past relevant experience and affiliation as a Fellow of the Australasian 
Institute of Mining and Metallurgy (AusIMM), Mr. Thomas Lindholm, fulfills the requirements of a 
Competent Person for conducting this work.  

3 Source of information and reliance on other experts  
The principal source of information used to prepare this report has been historical, filed reports, 
maps and assays from the archive of Stora Kopparbergs Bergslags AB. 

Additionally, a considerable amount of historical drill core, found in the the National Core 
Repository of the Geological Survey as well as in the Mill building at the Håksberg mine, have been 
re-logged and re-assayed by NIO.  

Lastly, a series of 15 modern drill holes have been sunk by NIO in order to confirm as well at to 
expand the known mineralisations. 

3.1 Data gathering and site visit  
This Technical Report is based on information collected by the author during a number of visits to 
the NIO office in Ludvika as well as to the site, between 2011 and 2013, the latest during November 
20th - 22nd, 2013. 

The site visits have been conducted together with NIO staff. During these the site of Blötberget has 
been visited severeal times.  

No independent samples were taken during the site visit. 

In summary, the author had the required level of access to NIOΩǎ ǎǘŀŦŦ ǘƻ ǳƴŘŜǊǘŀƪŜ ŦǳǊǘƘŜǊ 
clarification, inquiry or analysis, as required, of the technical information and data provided for this 
review.  
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3.2 Disclaimer  
This report, entitled Technical Report, Blötberget - Mineral Resource Estimate, January 25, 2014 
was prepared by the author GeoVista AB, on behalf of Nordic Iron Ore AB (NIO).  

The opinions and conclusions presented in this report are based largely on information and 
technical reports provided to the Author prior to the site visit and data electronically transferred to 
the Author by NIO. Some of the data used in this report were not within the control of the Author 
or NIO.  It is believed by the Author that the information and resource estimates contained herein 
are reliable under the conditions and subject to the qualifications set forth in this report.  The 
Author confirms that standard engineering practices have been used by NIO in conducting the 
exploration programs.  The Author has reviewed the data provided by NIO, and finds that it 
conforms to professional engineering standards and is therefore acceptable for use in generating 
the resource estimates shown in this report; however, no expressed or implied warranties 
regarding the accuracy of the data used in this report supplied to the Author is made.  A legal due 
diligence review of ownership or property boundaries is beyond the scope of this review.  

The type of work conducted and presented in this report, is by nature strictly an estimate. Thus, 
any decision made based on this information iǎ ǎƻƭŜƭȅ ƻƴ ǘƘŜ ŎƭƛŜƴǘΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅΦ Lǘ ƛǎ ƛƴŎǳƳōŜƴǘ 
upon the client to check and approve the data and results delivered, and as soon as possible notify 
GeoVista AB of any complaints or remarks. 

4 Property description and location  
Ludvika is located in Dalarnas Län (County) in central Sweden, within the historic and still-active 
Bergslagen mining district. Blötberget was all mined historically up until 1979 using open pit and 
underground methods. This area has been explored significantly with historic drilling campaigns. 
The final production capacities achieved in 1979 at Blötberget was 400 Ktpa (thousand tonnes per 
annum). 

NIO began exploration in 2011, with magnetic anomaly surveys and diamond drilling. To date, 15 
holes of 6,900 m have been drilled at Blötberget. 

The Blötberget Project is located close to the town of Ludvika, 220 km west-northwest of 
Stockholm, which is well connected to all major towns and cities in Sweden by road, rail and air. 
The property location is shown in Figure 1. 
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Figure 1: Property location showing exploitation concessions in red. 

An Exploitation concession (mining license) was granted for the Blötberget area (as shown above) 
in August 2011. The concession is valid for 25 years.  The environmental permit for the historic mine 
site have been applied for and a decision is expected in March 2014. 

The currently granted permit for Blötberget has an overlap with a permit owned by Grängesberg 
AB (Klenshytan nr 1). According to Bergstaten (the Swedish authority for permits and licenses), the 
shared ground was applied for on the same day and both granted the right to exploration. Both 
companies have the right to explore until both permits expire on 29th May 2014. The licence 
locations is shown in Figure 2. 
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Figure 2: Property location showing exploration permits (green) and exploitation concessions (orange) (Source: SGU 
January 2014). 

5 Accessibility, climate, local resources, infrastructure and 

physiography  

5.1 Accessibility  
The local community center, Ludvika, is situated along Route 50, with a road distance of 
approximately 12 km away from Blötberget. There is a direct connection along Route 50 to the 
Blötberget property along asphalted roads. 

Ludvika has a train station along the main northern Swedish railway from Hallsberg to Gävle which 
mainly runs parallel to route 50. There is also a station in Grängesberg one stop from Ludvika which 
is 9.7km away from Blötberget. The closest town providing an airport is Borlänge, which is located 
55 km from Blötberget. SǿŜŘŜƴΩǎ ƭŀǊƎŜǎǘ ŎƛǘȅΣ {ǘƻŎƪƘƻƭƳΣ ƛǎ ƭƻŎŀǘŜŘ ǿƛǘƘƛƴ ŘǊƛǾƛƴƎ ŘƛǎǘŀƴŎŜ ŀƭƻƴƎ 
Route 66 and E18 (228 km) and the second largest city Göteborg is located within driving distance 
along Route 50 and E20 (400km). 
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5.2 Climate  
In Ludvika, the climate is cold and temperate. There is significant rainfall throughout the year 
in Ludvika. Even the driest month still has a lot of rainfall. The Köppen-Geiger climate 
classification is Dfb. The average annual temperature in Ludvika is 4.9 °C. The average annual 
rainfall is 689 mm. The driest month is March with 34 mm. Most precipitation falls in August, 
with an average of 85 mm. The warmest month of the year is July with an average temperature 
of 16.3 °C. In February, the average temperature is -5.2 °C. It is the lowest average temperature 
of the whole year. The difference in precipitation between the driest month and the wettest 
month is 51 mm. The average temperatures vary during the year by 21.5 °C. 

5.3 Local resources  
The local community has an average unemployment rate. There appears to be a wide interest in 
the establishment of a large mining employer (as there was in the past) and thus the potential of 
acquiring motivated and potentially well experienced senior staff. 

5.4 Infrastructure  
The electrical power needed for mining and milling operations can be provided from the main 
power line about 1 km away from Blötberget. Furthermore there is a small hydropower plant at the 
river in Ludvika. Also the water supply is easily accessible from several nearby lakes. 

5.5 Physiography  
The exploration permit is located in an arboreal forest landscape with a relatively flat and boggy 
morphology. The elevation in the property area varies between 150 and 250m above sea level. 

6 History  
Mining and exploration in the Ludvika area has been carried out in different periods since the 
мсллΩǎΦ ¢ƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ƳƛƴƛƴƎ ǿŀǎ ŦƻŎǳǎŜŘ ƻƴ ƛǊƻƴΦ Lƴ ǘƘŜ муллΩǎ ŀƴŘ ŜŀǊƭȅ мфллΩǎ ŎƻƳǇŀǊŀōƭȅ 
lower quantities of ore were produced. 

After the Second World War the mine regained Swedish ownership and continued production with 
several different companies, until mine closure in 1979. Blötberget operated as two mines with 
ǎŜǇŀǊŀǘŜ ǎƘŀŦǘǎ ǿŜǊŜ ƛƴ ƻǇŜǊŀǘƛƻƴ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ ōŜǘǿŜŜƴ мфрл ŀƴŘ мфссΥ ǘƘŜ ±ǳƭŎŀƴǳǎ άƻǊƛƎƛƴŀƭέ 
ƳƛƴŜ ŀƴŘ ǘƘŜ .ƭǀǘōŜǊƎŜǘ άƴŜǿέ ƳƛƴŜΣ ǿhich started operation in 1944 by sinking the new shaft to 
300 m level and building the new central plant. 

Since the mine closed in 1979, the deposit has been controlled by a few companies through 
exploration permits until NIO formed in 2008. 

ω мфлл aƛƴƛƴƎ Co Vulcanus started large-scale mining. 

ω мфпп {ǘƻǊŀ YƻǇǇŀǊōŜǊƎ .ŜǊƎǎƭŀƎǎ !. ǎǘŀǊǘŜŘ ƳƛƴƛƴƎ ƛƴ ŀƴ ŀŘƧŀŎŜƴǘ ŎƭŀƛƳ ŀƴŘ ǎǳƴƪ ŀ ƴŜǿ ǎƘŀŦǘ 
(BS-shaft) together with complete new surface structures, head frame, concentrator, storage 
/loading facilities. 

ω мфпф {tora Kopparberg bought Vulcanus. 
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ω мфрл ǘƻ мфсс ōƻǘƘ ƳƛƴƛƴƎ ŀǊŜŀǎ ǿŜǊŜ ƳƛƴŜŘ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅΣ under the ownership of one 
company, Stora Kopparbergs, using both shafts. The production rate was ca 400 kt / year of ore 
and 220 kt of product. 

ω мфсу ǘƻ мфтр ǘƘŜ .{-shaft was further sunk to 570 m depth. The hoisting facility was 
modernized and upgraded to 600 kt/year production capacity. The new plant commenced 
operation in December 1975. 

ω мфт8 Swedish Steel (SSAB) was founded and the mines (Blötberget and Håksberg) were sold to 
SSAB the same year. 

ω ¢ƘŜ ƻǇŜǊŀǘƛƻƴ ŎŜŀǎŜŘ ƛƴ WǳƴŜ мфтфΦ ! ǘƻǘŀƭ ƻŦ мф aǘ ƻŦ ƳŀǘŜǊƛŀƭΣ ŀǾŜǊŀƎƛƴƎ от҈ CŜ ¢ƻǘŀƭΣ лΦрр ς 
0.8% P and <0.01% S, was reportedly extracted. 

6.1 Previous mapping  
Regional geological maps over the area have been published by the Geological Survey of Sweden, 
SGU. Publications include a colour version of map sheet Ludvika AF158, 1:50 000 (1986), a more 
detailed map in scale 1:50 000 (2005). 

6.2 Previous geophysical surveys  

6.2.1 Airborne geophysical surveys  

SGU has performed regional airborne geophysical surveys over the area. In the 1960Ωs an airborne 
magnetometry and gamma spectrometry survey was done. This was carried out with 250 m line 
spacing at a height of 30 to 60 meters, and the map shows measured variations in the magnetic 
total field after the Earth's magnetic reference field (DGRF 1965.0) subtracted. Magnetic field size 
specified in the device nanotesla (nT). The map provides information on lithological variations and 
structures in the bedrock at the surface and at depth. Shifts in anomaly pattern can detect faults 
and their relative movements. The information is used for geological mapping and prospecting, and 
is particularly useful in areas where large parts of the bedrock is covered by soft soils and water, as 
in Sweden. The information is stored in the SGU database and can be ordered from them. 

6.2.2 Ground geophysical surveys  

Kopparberg Mineral AB carried out a more detailed magnetometry survey over a limited part of the 
area during 2009, as part of the preparations for setting up NIO. The results are reported by Linda 
Olsson. 

aƻǎǘ ƻŦ ǘƘŜ ŘŜŜǇŜǊ ŘǊƛƭƭƘƻƭŜǎΣ ƳŀŘŜ ƛƴ ǘƘŜ ƭŀǘŜ мфслΩǎ ŀƴŘ ŜŀǊƭȅ мфтлΩǎΣ ǘƻ ƛƴǾŜǎǘƛƎŀǘŜ ǘƘŜ ŘŜǇǘƘ 
extension of the ore zone, were logged with a magnetometer as well as deviation surveyed by 
Terratest AB. 

6.3 Previous diamond drilling  
During the time of production, the ore bodies were continuously investigated by diamond drilling. 
In areas were mining was on-going or planned, regular drill fans, spaced 30m apart were carried 
out from underground positions in drifts. Deeper parts of the deposits were investigated with less 
dense drilling. Most of the drillholes are collared underground, with only the deeper holes located 
at the surface. 
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Most often, the historical core is 22mm, occasionally 32mm. The deeper holes, made in the late 
мфслΩǎ ŀƴŘ ŜŀǊƭȅ мфтлΩǎΣ start with 52mm core and change over to 32mm core in their deeper parts. 
5ǊƛƭƭƛƴƎ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ŎƻƴǘǊŀŎǘƻǊǎ ŀǎ ǿŜƭƭ ŀǎ ōȅ ǘƘŜ ƳƛƴŜΩǎ ƻǿƴ ŎǊŜǿǎΦ  

 

6.3.1 Historical deviation measurements  

Only holes longer than 150-200m were deviation surveyed on a regular basis, most of these records 
has been located and entered into the databases, some has been possible to re-construct from 
trace plots of the respective holes, yet others are lost or remains to be found. The lack of deviation 
survey information for holes shorter than 100m is not considered a problem, since generally they 
do not tend to deviate significantly. 

6.4 Previous metallurgical work  
At the time of production, the mine had a process plant with crushing, milling, magnetic and gravity 
separataion to handle the ore feed, with a variable mix of Hematite and Magnetite.  

6.5 Historical resource estimates  (non JORC compliant)  
The mining company, Stora Kopparbergs Bergslags AB submitted a closure report to the Inspector 
of Mines at the seizure of mining activities in 1979. The reserves (non compliant) were estimated 
to approximately 25 Mton with approximately 43% Fe. 

7 Geological setting and mineralization  
The Ludvika iron project is part of a 40 km long zone of known iron (±apatite) deposits which include 
Grängesberg, Blötberget, Håksberg and the Lekomberga mines within the Bergslagen district, see 
Figure 3. Grängesberg is home to the largest apatite-iron oxide ore body in this region which shows 
ŀ Ǉŀǎǘ ǇǊƻŘǳŎǘƛƻƴ ƻŦ җмрс aǘ όƳƛƭƭƛƻƴ ǘƻƴǎύ ƻŦ ƻǊŜ ǳƴǘƛƭ the closure of the mine in 1989. 

The majority of the mineralisations of Ludvika are classified as magnetite lava flows. The flows are 
occasionally of pure magnetite, with additional detrital magnetite units assumed to be 
volcanoclastic sediments. The volcanic units are unconformably deposited on older quartzitic units. 
The quartzitic units show contact metamorphism in the form of silimanite and cordierite 
porphyroblasts. The mineralised units are overlain by quartz-feldspar sandstone with intercalations 
of volcaniclastic and argillaceous sediments. The whole package is unconformably overlain by a 
granitic unit. The Håksberg-Väsman-Finnäset mineralisation field differs slightly to the Blötberget 
mineralisation, with the magnetite lavas interlayered with marine sediments such as mica-schist 
and argillitic units. This field also contains units of exhalatively-deposited magnetite alternating 
with thin chert layers i.e. banded iron formation (BIF), along with skarnified units. The differences 
highlighted above suggest that the Blötberget mineralisation relates to sub-aerial terrestrial 
volcanism, whereas the Håksberg-Väsman-Finnäset mineralisation relates to sub-marine 
volcanism. 

According to mapping completed by the SGU (Geological Survey of Sweden), the Ludvika fields 
belong to the northern limb of a NE-trending synform, as shown in Figure 3, which may be 
supported by the shallowing dip of mineralisation at depth in Blötberget. More detailed maps of 
the geology in the Ludvika, as produced by SGU, area can be found in Figure 8 and Figure 9. 
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Oxidation of the primary magnetite mineralisation has produced large areas of martite (haematite 
formed after replacement of magnetite) 
mineralisation. This is more pronounced in 
the Blötberget field. The cause of the 
oxidation is debatable, but one theory (put 
forward by consulting geologist Mats 
Larsson) suggests that at Blötberget early 
lava flows were sub-aerial and were oxidised 
by surface weathering processes. Whereas 
the later flows possibly did not breach the 
surface, and were prevented from reaching 
the surface due to the cap formed by the 
earlier flows. In which case, these flows were 
possibly in the form of dykes and sills. In the 
Håksberg-Väsman-Finnäset field, a sub-
marine environment for erupting lava has 
been suggested, with limited oxidation and 
interlayering of marine sediments. 
Subsequent deformation, alteration and 
metamorphism may have contributed to 
additional oxidation due to fluid interaction. 

The mine field of Blötberget extends 1.2 km, 
striking east-northeast at approximately 
060°. The total mineralised area comprises 
several independent units named (from 
southwest to northeast) Kalvgruvan, 
Flygruvan, Hugget, Carlsvärdsgruvan, 
Sandell, Guldkannan and Fremundsberget. 
An overview presented in Figure 4 shows the 
location of the mineralisations in relation to 
the village of Blötberget, it also shows the 
location of the two vertical cross sections, for 
Hugget/Sandell and Flygruvan/Kalvgruvan 
respectively, presented in Figure 5 and Figure 
6. The Kalvgruvan, Flygruvan and Hugget 
zones are mined down from near-surface to 
the 350 m and 250 m levels respectively. The 

units dip towards the southeast at between 50° - 55° in the mined-out areas, near-surface, and 
flatten at depth to ~25°. A geological long-section interpretation of the mineralisation and geology 
is shown in Figure 10, where Kalvgruvan, Flygruvan and Hugget are interpreted as continuous zones 
ōǳǘ ƛǘ ŎǳǊǊŜƴǘƭȅ ƭŀŎƪǎ ŘǊƛƭƭƛƴƎΦ ¢Ƙƛǎ ŀǊŜŀΣ ƪƴƻǿƴ ŀǎ ΨǘƘŜ ǿŜŘƎŜΩ ƻǊ .Ŝǘǎta, will be explored in 2014. 
An example of high-grade magnetite mineralisation from Blötberget is shown in Figure 7. 

 

Figure 3: Geological map of part of Western Bergslagen with 
the apatite iron ore districts marked with blue dots. The 
frame shows location of the geological map of the 
Grängesberg Mining District. From Stephens et al (2007). 
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Figure 4: Overview of Blötberget area, interpreted mineralisations as colour shadings under topographic map. 
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Figure 5: Vertical cross section, Hugget and Sandell. 


























































