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1.0 SUMMARY 
The Bastuträsk property is composed of two contiguous exploration permits with a total area of 

4,739 ha, located in Västerbotten County of northern Sweden. As of the effective date of this report, licences 
are held by EMX Royalty Corp. (through their wholly own subsidiary Viad Royalties AB), though EMX has 
entered into an agreement with Norra Metals Corp., whereby Norra Metals will acquire ownership of the 
licences. This report has been prepared on behalf of Norra Metals in support of that transaction. 

The area covered by the property is generally flat to rolling, with several large lakes and gentle hills 
covered in glacial till. It lies in the subarctic climate zone, with vegetation dominated by boreal forest and 
swamp. Field work is possible from late spring until early fall, with drilling operations possible year-round. 
Access is via paved and dirt road from the village of Bastuträsk, located several kilometers east of the property. 
From this village, there are rail and road links to the rest of Sweden and to the city of Skellefteå, 50 km away. 
Skellefteå is a significant regional centre, providing access to supplies, labour, port facilities and a domestic 
airport. 

Bedrock geology of the property and surrounding area is dominated by Neoproterozoic age plutonic, 
volcanic and sedimentary rocks of the Baltic Shield.  All units have been deformed and metamorphosed during 
the Svecofinnian orogeny, and represent the eroded roots of a large mountain range formed during this event. 
The Bastuträsk property itself is underlain by the Sikträsk granitoid and felsic volcanic and clastic sedimentary 
rocks of the Skellefte Group, surrounded by the later (but still pre-tectonic) Revsund Granitoid. Massive 
sulphide mineralization (interpreted based on available data to be VMS-type) is hosted within the Skellefte 
Group; this is the same unit which hosts several significant currently and past producing base and precious 
metal mines approximately 20 – 30 km away, including the Renström and Petiknäs South deposits. 

Exploration has been conducted sporadically on the property since the 1960’s, with several sustained 
multi-year campaigns of drilling during the 1980’s and 2000’s and a total of 79 reported drillholes completed on 
the ground now covered by the Bastuträsk property. There has been no production from the property, and 
surface mapping and geochemical exploration have been limited by the glacial till which obscures the majority 
of outcrop. Drilling has defined multiple intercepts of zinc-rich massive sulphide mineralization within the 
Skellefte Group. The best of these are of sufficient grade and width to be of economic significance, and their 
existence and proximity to VMS deposits elsewhere in the region is likely the reason for the recurring 
exploration activity on the property. Prior to acquisition of the exploration licences by EMX, mineral tenure had 
been allowed to lapse by the prior rights holders. 

Work conducted for this report was limited to a one-day site visit, during which the author located and 
verified the location and orientation of several historic drill collars. The locations match well with recorded 
locations in the historic database, and it is thus concluded that historical location data is likely accurate and 
can be used to guide future exploration work. No drill core was available for examination, and no outcrop was 
located during the author’s site visit; all descriptions of mineralization included in this report are based on 
information contained in historic reports and records.      

No NI 43-101 compliant estimates for mineral resources or mineral reserves exist for any of the areas 
of drilling on the property.  
 Based on the author’s examination of the property and historic records, it is concluded that the 
Bastuträsk property represents an attractive exploration target and further work is justified. Two phases of 
exploration are recommended: a Phase 1 program of surface work, data compilation and drilling followed by 
more extensive Phase 2 drilling, if warranted by favourable results from Phase 1. A Phase 1 budget of $506,000 
is recommended for surface geochemical and geophysical surveys over prospective stratigraphy of the 
Skellefte Group, accompanied by compilation and analysis of all existing drill data with limited drill testing 
(~1000 m) of favorable targets. Contingent upon favourable results from the Phase 1 program, a Phase 2 
budget of $875,000 is recommended for a more extensive (~2500 m) drill program to test the best targets to 
emerge from the first phase of work. Once Phase 2 is complete, results of the drilling should be analyzed and 
used to determine the scope of any future work on the property.  
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2.0 INTRODUCTION 
This report has been prepared for Norra Metals Corporation (“Norra Metals”) in order to satisfy its 

disclosure requirements for the TSX-V exchange in connection with its agreement with EMX Royalty 
Corporation (“EMX”) on the Bastuträsk property. Equity Exploration Consultants Limited (“Equity”) has been 
engaged by Norra Metals to examine the Bastuträsk property in the field, to compile all exploration information 
available on the property and to make recommendations for further exploration, if warranted. This report has 
been prepared on the basis of personal observations, on data and reports supplied by Norra Metals, publicly 
available scientific literature and on geological publications from the Geological Survey of Sweden (“SGU”). A 
complete list of references is provided in Appendix A. 

The author is an independent Qualified Person under the meaning of National Instrument 43-101 
(“NI 43-101”), and visited and examined the Bastuträsk property on November 24, 2018.  

The author is an employee of Equity, which has been contracted by Norra Metals to complete this NI 43-
101 report on the Bastuträsk property. The author is not a director, officer or significant shareholder of Norra 
Metals or EMX and has no interest in the Bastuträsk property or any nearby properties. 

Units and abbreviations used in this report are as follows: 
Units: 

 
 
 

Abbreviations: 

cm centimetre (0.01 m) 
C$ Canadian dollar 
Ga billion years 
g/t grams/tonne (1 ppm) 
ha hectare (0.01 km2) 
km kilometre (1000 m) 
kg kilogram 
m metre 
Ma million years 
mm millimetre (0.001 m) 
Mt- million tonnes 
SEK Swedish Kroner (1 SEK = C$0.143 at effective date) 
ppm parts per million 
t tonne (1000 kg) 
° C degree Celsius 

Ag silver 
As arsenic 
ASL above sea level 
Au gold 
Bi bismuth 
Cd cadmium 
Co cobalt 
Cu copper 
EM electromagnetic 
Ga gallium 
Ge germanium 
GPS global positioning system 
Hg mercury 
ICP-MS inductively coupled plasma mass spectrometry 
In indium 
ISO International Standards Organization 
Mn manganese 
SGU Geological Survey of Sweden 
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3.0 RELIANCE ON OTHER EXPERTS 
In Section 4.0, the author has relied entirely upon information provided in a press release dated 

December 13, 2018 from Norra Metals concerning the terms of their option agreement with EMX. In Section 
4.0, the author has relied entirely on the website of the SGU (www.sgu.se) for tenure data. Also in Section 4.0, 
the author has relied entirely upon a legal opinion dated January 15, 2019 written by Felicia Ullerstam and 
Martin Ericsson from the firm of Mannheimer Swartling Advokatbyrå AB of Stockholm, Sweden regarding 
current ownership of the claims and legality of transfer of ownership (Ullerstam and Ericsson, 2019) . This legal 
opinion was commissioned for, and provided to the author by, Norra Metals. The author has also relied upon 
financial statements of EMX, dated December 31, 2017, provided by EMX and Norra Metals regarding the 
relationship of EMX to Viad Royalties AB as described in section 4.0. 

4.0 PROPERTY DESCRIPTION AND LOCATION 
The Bastuträsk property consists of 2 contiguous exploration permits which cover 4738.66 hectares 

(47.38 km2) of northern Sweden (Figures 1 and 2, Table 1). It is centred at 64.79° N Latitude; 19.92° E 
Longitude (WGS-84 UTM Zone 34W: 7186000N 449000E). 

Table 1: Tenure Data 

Name Identification No. Issue Date Good To Date Area (ha) 
Bastuträsk nr 102 2017:67 May 12, 2017 May 12, 2020 3464.49 
Bastuträsk nr 103 2017:110 July 11, 2017 July 11, 2020 1274.17 

    4738.66 

Under Swedish law, exploration permits grant the holder the right to conduct exploration for “concession 
minerals”, which include but are not limited to copper, lead, zinc, gold, silver and other metals. An exploration 
permit shall be valid for three years from the date of issue. The period of validity of the exploration permit may 
be extended on the application of the permit holder for a total of not more than an additional three years, if 
appropriate exploration has been carried out within the area. The same applies if the permit holder has 
acceptable reasons for not having undertaken exploration and, furthermore, is able to demonstrate that the 
area is likely to be explored during the period covered by the application. Following this six year period, the 
permit holder may apply for an additional extension of four years. Subsequently, the period of validity may be 
extended by a further period of not more than five years if extraordinary reasons exist, for example if the permit 
holder shows that considerable work has been undertaken in the area and that further exploration will probably 
result in the granting of an exploitation concession. (SGU, 2007). 

NI 43-101 National Instrument 43-101 
NSR net smelter return 
Pb lead 
QA Quality assurance 
QC quality control 
Sb antimony 
Se selenium 
Sn tin 
Te tellurium 
TSX-V Toronto Stock Exchange – Ventures 
UTM Universal Transverse Mercator 
WGS-84 World Geographic System (1984) 
Zn zinc 

http://www.sgu.se/
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Upon the decision to grant or extend the duration of exploration permits, fees based upon the area and 
age of the tenure are levied. Upon granting of the initial three year permit, a fee of 20 SEK per hectare is 
charged. If the permit is extended for an additional three years, a fee of 21 SEK per hectare per year is charged. 
Following this if the permit is extended for an additional four years, a fee of 50 SEK per hectare per year is 
charged. The fee for the final (five year) permit extension is 100 SEK per hectare per year (SGU, 2007). 

As of the effective date of this report, ownership of the exploration licences is held by EMX through their 
wholly owned subsidiary, Viad Royalties AB. However, Norra Metals and EMX entered into a definitive 
agreement on December 12, 2018 whereby (subject to regulatory approval), EMX will transfer 100% of the 
Bastuträsk property to Norra Metals. 

The same transaction which will transfer ownership of the Bastuträsk claims to Norra Metals also 
involved three other Scandinavian properties not covered in this report: Sagvoll, Meråker and Bleikvassli in 
Norway. In return for 100% interest in the four properties, Norra Metals will issue to EMX a number of post-
consolidated common shares of Norra Metals that represents a 9.9% equity ownership in Norra Metals; Norra 
Metals will have the continuing obligation to issue additional shares of Norra Metals to EMX to maintain its 
9.9% interest in Norra Metals, at no additional cost to EMX, until Norra Metals has raised $5-million (Canadian) 
in equity (capped at a maximum of 13,398,958 post-consolidated common shares); thereafter EMX will have 
the right to participate pro rata in future financings at its own cost to maintain its 9.9-per-cent interest in Norra 
Metals. Further, there is an additional provision that requires Norra Metals to raise and spend $2,000,000 within 
2 years otherwise such 9.9-per-cent equity ownership shall be increased to a 14.9% continuing equity interest 
(capped at a maximum of 21,350,956 post-consolidated common shares). This continuing obligation shall 
expire once Norra Metals has raised and spent $5,000,000 in exploration and development expenditures on 
the foregoing Scandinavian properties.  

As a part of the acquisition EMX retains an uncapped 3% NSR royalty on any production from the 
Bastuträsk property. Additionally, to retain title to all four properties Norra Metals is required to make annual 
advance royalty payments to EMX, beginning with a sum of $20,000 on the second anniversary of the closing 
of the acquisition, with the royalty increasing by $5,000 per year until such time as it reaches $60,000 per year, 
after which point payment rates will be adjusted based on the United States Consumer Price Index (Norra 
Metals Corp, 2018)  

Prior to February 14, 2019 Norra Metals was named OK2 Minerals Limited, and public information 
regarding the transaction to acquire the Bastuträsk property was released by OK2 Minerals. The name change 
from OK2 Minerals to Norra Metals was conducted in conjunction with the transaction to acquire the Bastuträsk 
property and the other Scandinavian properties discussed above. 

In order to conduct exploration work on an exploration permit, the permit holder must design a plan of 
operations, which will be served both to the owner of the surface rights of the land on which the work will be 
conducted and to the Chief Mining Inspector. Objections to the contents of the plan must be made in writing by 
the landholder within three weeks of the plan being served. If resolution of these objections can be arrived at, 
documentation of this is to be served to Chief Mining Inspector and the work plan is considered valid. If 
resolution is not possible, the permit holder may request examination of the plan by the Chief Mining Inspector, 
who shall set out measures for appropriate exploration which will not cause the property owner or any other 
affected party inconvenience of such magnitude as to outweigh the permit holder’s interest in being allowed to 
carry out the work (SGU, 2007).  

To the author’s knowledge, no consultation with landowners on the Bastuträsk property has yet been 
conducted. 

The author is not aware of any other royalties, back-in rights, payments or other agreements and 
encumbrances to which the property is subject. 

The author is not aware of any environmental liabilities to which the property is subject.  
The author is not aware of any other factors which may affect access, title, or the right or ability to 

perform work on the property. 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE, PHYSIOGRAPHY 

5.1 Accessibility 
The Bastuträsk property can be accessed by a combination of paved and dirt roads from the nearby 

town of Bastuträsk (population 400), 5 km to the east (Figure 2). The town itself is well connected by both rail 
and road links to the rest of Sweden. Daily scheduled passenger rail service runs from Bastuträsk station to 
Stockholm, and it is an approximately 9 hour drive from the town to Stockholm. The nearest significant 
population center is the city of Skellefteå (population 33,000), approximately 50 km to the east of Bastuträsk 
(Figure 1). Skellefteå is located on the E4 highway, the major north-south coastal route in Sweden. Skellefteå 
is served by a domestic airport with multiple daily flights to Stockholm.  

5.2 Local Resources and Infrastructure 
The town of Bastuträsk offers limited services in addition to its train station. A small grocery store, gas 

station, hostel and restaurant are in operation as of late 2018. A more complete range of services are offered 
in Skellefteå, with a variety of grocery and hardware stores, hotels, hospital, car rentals and fuel suppliers. In 
addition to supplies, it is expected that Skellefteå will be able to provide a source of both unskilled and skilled 
labour.  

Geochemical analysis is available on a commercial basis from ALS Minerals, whose sample preparation 
facility is located in Malå approximately 90 km from the Bastuträsk property.  

Electrical transmission lines in Sweden are owned by Svenska krafnät, a state-owned public utility. The 
town of Bastuträsk (5 km from the property) is serviced by a 132 kV power line, and it is likely that this service 
could be extended to the property to provide power for any future mining operation.  

As described in section 5.1, there is rail service linking Bastuträsk with the rest of Sweden, and this line 
would likely be suitable for the shipping of concentrates. Additionally, it would be possible to transport 
concentrates to Skellefteå, which is located on the coast of the Gulf of Bothnia (Figure 1), and serviced by a 
port that is likely suitable for the shipping of concentrates. There are several producing mines in the area, and 
it is expected that concentrate transport infrastructure which is in place for these facilities would also be suitable 
for any future mining operations on the Bastuträsk property.  

There are a small number of private residences located on the Bastuträsk property, and these 
landowners would have to be engaged with regarding surface rights and access for the relevant areas. The 
area is also being actively logged, and as such local forestry companies may hold rights over some portions of 
the property, requiring engagement and consultation regarding access and land usage.  

It is still too early to determine potential tailings storage areas, water sources, potential waste disposal 
areas, and potential processing plant sites; the potential availability of these sites have not been evaluated as 
part of this report. However, the footprint of the property is large enough that it is expected that it should be 
possible to locate suitable sites on the property for such infrastructure in the future.  

5.3 Physiography and Climate 
The Bastuträsk property covers an area west and northwest of the town of Bastuträsk, with subdued 

topography defined by gentle hills surrounding several large lakes (Figure 2). Elevations range from 262 m 
ASL at the lakes to 350 m ASL on top of the hills. Vegetation in the area is a mix of intact forest and logged 
areas, with the forests containing typical trees of the boreal ecoregion: Scots Pine, Norway Spruce and Birch 
trees. The entire property is below treeline.  

The area falls within the subarctic climate zone (Köppen classification Dfc), with warm summers and 
cold winters. Average summertime high temperatures range up to 21°C, with winter lows reaching an average 
of -13°C. Precipitation is highest in the summer months but can be expected year round, potentially falling as 
snow from early fall through late spring. Snow accumulations at all elevations should be expected during this 
time period.  



10 

 
 

Fieldwork on the property is possible from mid-spring (April – May) through until early fall (October – 
November). Drilling operations should be possible year-round; topography is subdued enough that access and 
avalanche risk during winter months are not likely to be a concern.  

6.0 HISTORY 
The ground that now comprises much of the Bastuträsk property was held for much of the period from 

1983 – 2012 by Boliden Mineral AB (“Boliden”). Likely due to the limited lifespan for exploration permits under 
Swedish mineral law, the tenure to the area lapsed and was re-acquired by Boliden several times over this 
period, with the claims having slightly differing boundaries and names. The various claims had variations on 
the following group names: “Risk Seals”, “Riskälen”, “Stenbrånet” and “Sikträsk” (SGU, 2019b). The majority 
of these tenures covered the area now encompassed by the southern third of the Bastuträsk property. Publicly 
available data relating to the work done by Boliden on these sets of exploration permits is incomplete, but what 
data is available indicates that drilling campaigns were conducted in 1985 – 1989, 2001, 2007, 2008 and 2009. 
Drill records also indicate exploration drilling was conducted in 1969, though there is no record of the operator 
for this campaign. In total, 92 holes were drilled as part of these campaigns, 79 of which lie on the ground 
currently covered by the property. 25 of these have downhole data available in the public domain and 
downloadable from the SGU.   

In addition to drilling, Boliden conducted a variety of ground based geophysical surveys over the 
exploration permits now covered by the Bastuträsk property, and raw data for these surveys has been made 
available in the public domain. No processed maps are available in the public record.  

It is likely that information on the remaining drill holes exists within in-house datasets at Boliden 
Minerals; if requests to the company are made, access to this data may be possible.  

Information on bedrock geology, surface geochemical and geophysical properties of the Bastuträsk 
area have been compiled by the SGU and can be downloaded from their website (SGU, 2019a). There is no 
evidence that the Bastuträsk property has received any detailed work by the SGU, and the data available likely 
represents a collation of regional-scale work. The only document which mentions specific surface mapping in 
the area is a report from 1981 which maps the area east and west of the town of Bastuträsk (Ehrenborg, 1980); 
however the geology reported by this work is substantially different from the contents of the regional dataset.  

A thesis project was conducted on the property in 2007, in which drill core from Boliden drilling was 
examined, leading to production of thin section descriptions of key rock types and a series of cross-sections 
through the relevant areas of drilling (Åkerman, 2007).  

There is no record of any production from the property, and no NI 43-101 compliant estimates have 
been made of quantity of mineralization.  

Subsequent to acquiring the property, EMX conducted a small field program during which personnel 
visited and verified the locations of many of the historic drill collars from the Boliden drilling.  

7.0 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology and Mineralization 
The Bastuträsk property lies within in the Svecofinnian province of the Fennoscandian (Baltic) shield, 

comprised of Paleoproterozoic age (1.96 – 1.75 Ga) plutonic, volcanic and sedimentary rocks. Units have been 
strongly deformed and metamorphosed and represent the eroded roots of mountains formed during the 
Svecofinnian orogeny. 

The geology of the area around the property is dominated by felsic plutonic units (largely granitoid and 
metamorphic equivalents) intruding metawacke and felsic volcanic rocks (Figure 3). Subordinate amounts of 
mafic rocks (basalt and gabbro) are also present, along with coarse clastic units dominated by sandstone. 
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Felsic volcanic units are assigned to the Skellefte Group (1.89 – 1.87 Ga), while clastic sedimentary units can 
form parts of the Bothian, Vargfors or Skellefte groups, with a correspondingly large depositional age range 
(1.95 – 1.85 Ga). Three general classes of felsic intrusive units are present: Jörn type I-type synvolcanic calc-
alkaline granitoids (1.95 – 1.85 Ga); Revsund type post-volcanic (1.80 – 1.78 Ga) I-type and A-type granitoids; 
and Skellefte type post-volcanic (1.82 – 1.80 Ga) S-type granitoids (Weihed et al., 1996). Note that the type 
locality names assigned to these granitoid suite are local to the Skellefteå district and do not have applicability 
in other regions; they are included for local context only.  

The felsic volcanic rocks (along with associated clastic sedimentary units) of the Skellefte Group form 
a northwest-southeast trending belt immediately north of the property which is of significant importance from a 
mineralization perspective; the majority of mineralization in the area in hosted within it. The Boliden, Kankberg, 
Petiknäs South and Renström mines are all examples of this, with the Boliden and Kankberg mines hosted on 
the contact between felsic volcanics and metasedimentary units, and the Petiknäs South and Renström mines 
on the contacts between felsic volcanic and felsic intrusive units. (Figure 3). 

The Petiknäs South and Renström deposits both have relevance as comparable regional examples with 
potential similarities to the mineralization at the Bastuträsk property. Both are present near I-type synvolcanic 
intrusions (similar to the Sikträsk granitoid), and are hosted within the volcano-sedimentary strata of the 
Skellefte Group. Specific host rocks differ slightly, however – the Renström deposit is hosted within a dolomite 
sequence enclosed within dacitic-andesitic volcanic units (Duckworth and Rickard, 1993) whereas the Petiknäs 
South deposit is hosted directly within rhyolite (Schlatter, 2007). Both deposits, however are zinc-dominated 
massive sulphide bodies; Renström is reported to contain 9 million tonnes at a grade of 6.5% Zn, 1.5% Pb, 
0.8% Cu, 155 g/t Ag and 2.8 g/t Au (Duckworth and Rickard, 1993), similar in grade and tonnage to Petiknäs 
South which produced 5.3 million tonnes at 4.9% Zn, 0.9% Cu, 0.9% Pb, 102 g/t Ag and 2.4 g/t Au over the life 
of the mine (Schlatter, 2007). Both the geologic setting and zinc-dominated metal ratio of these deposits are 
similar to what is indicated by historical records for the Bastuträsk property, and they are presented as potential 
correlatives showing the upside potential of the Bastuträsk mineralization.  
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Figure 3: Regional Geology, from Weihed et al. (1996, Figure 1) 

  

Bastuträsk Property 
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7.2 Property Geology 
The Bastuträsk property is underlain by a belt of metamorphosed felsic volcanic and metasedimentary 

rocks (dominantly rhyolite and meta-greywacke), surrounding a granitoid intrusion (Figure 4). The supracrustal 
units are interpreted to be part of the Skellefte Group, the same package of rocks which hosts numerous 
massive sulphide deposits elsewhere in the region (Figure 3). Deformation and metamorphism have imparted 
a gneissic texture to the Skellefte Group, with the majority of drill intercepts logged as either “sedimentary 
gneiss” or simply “gneiss”. The 1.9 Ga Sikträsk granitoid forms the core of the property, and the entire package 
is enclosed by the later (1.8 Ga) Revsund granitoid intrusion. A small plug of diorite is present at the 
southeastern end of the property. Small dykes of another granitoid (Skellefte-Härnö granite) have been 
intercepted in drilling but not mapped on surface. 

Based on surface outcrop patterns, it appears that the Skellefte Group is folded around the Sikträsk 
granitoid (Figure 4); however this has not been verified by the author from surface or drill core structural 
measurements. The contact between the Skellefte Group and the Revsund granitoid has been shown by drilling 
to dip moderately to the east (at least at the south-eastern edge of the property, where the majority of drilling 
is clustered); the contact between the Skellefte Group and the Sikträsk granitoid has not been intercepted in 
drilling and is of unknown orientation (Figure 5). The Skellefte Group is mapped as an intercalated sequence 
of metarhyolite and metagreywacke; however the paucity of outcrop on surface hinders detailed mapping and 
detailed work around the areas of dense drilling may reveal more defined relationships between these units. 

7.3 Property Mineralization 
Drilling campaigns from 1969 through until 2009 have delineated a zone of massive sulphide 

mineralization at the southern end of the property. Drill collars are clustered in a north-south trending line along 
the trend of the composite rhyolite/metawacke unit of the Skellefte Group (Figure 6). Though publicly available 
data only exists for 25 of the 79 total holes, what data is available indicates the presence of massive and 
disseminated sulphide mineralization over nearly 1 km of strike length. As with the rest of the downhole data, 
assays are only available for a select few holes; however what data there is indicates the presence of gold-
enriched massive sulphide mineralization. Assay values (from different samples and different drillholes) range 
up to 6.1 g/t Au, 51% Zn, 3% Cu and 2% Pb. Note that these assay values represent the upper limit of recorded 
data, are not  representative of the dataset as a whole and are included solely to provide an example of the 
type of mineralization present on the property. These intercepts are generally narrow (< 5 m), with the exception 
of several drillholes with consistent mineralization over > 10 m core length (true thickness unknown).  

Sectional interpretation through the area of closely spaced drilling (Åkerman, 2007) suggests that this 
massive sulphide horizon varies from centimetre to metre scale thickness and dips moderately towards the 
east, concordant with the overlying contact between the Skellefte Group and Revsund granitoid (Figure 5). 
Massive sulphide zones are dominated by sphalerite, with zinc values dominating heavily over copper in these 
zones, though zones of disseminated chalcopyrite and accompanying anomalous copper have been logged 
flanking the massive sulphide horizon. Previous work has not noted any recognizable patterns in precious metal 
distribution.  

It is important to note that though the prospective rhyolite-greywacke horizon is mapped as having a 
strike length of nearly 13 km, it has only been drill tested and explored over a small portion of this extent. The 
existence of massive sulphide mineralization over 1 km of strike length with limited work outside that footprint 
suggests that the remainder of the unit may also be prospective for this type of mineralization and thus presents 
a viable exploration target.  
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Figure 5: Example Section Through Bastuträsk Mineralized Zone. Looking 
North; modified from Åkerman (2007, Figure 7) 
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8.0 DEPOSIT TYPES 
Historic records and modern observations indicate that all known zones of mineralization on the 

Bastuträsk property are of the Volcanogenic Massive Sulphide (VMS) class. The following is a brief overview 
of VMS deposits derived from established scientific literature; for a more complete treatment of this highly 
varied deposit style the reader should consult the papers referenced in this section. 

 VMS deposits are strata-bound accumulations of sulfide minerals that precipitated at or near the sea 
floor in spatial, temporal, and genetic association with contemporaneous volcanism. The deposits consist of 
two parts: a concordant massive sulfide lens (>60% sulfide minerals), and discordant vein-type sulfide 
mineralization located mainly in the footwall strata, commonly called the stringer or stockwork zone (Franklin 
et al., 2005). VMS deposits form from metal-enriched fluids associated with seafloor hydrothermal convection. 
Their immediate host rocks can be either volcanic or sedimentary, and most current classification schemes for 
these deposits are based around host rock type. VMS deposits are major sources of Zn, Cu, Pb, Ag, and Au, 
and significant sources for Co, Sn, Se, Mn, Cd, In, Bi, Te, Ga, and Ge. Some also contain significant amounts 
of As, Sb, and Hg (Galley et al., 2007). VMS deposits occur throughout geologic time, having been discovered 
in submarine volcanic terranes that range from 3.4 Ga to actively forming deposits in modern seafloor 
environments.  

The overall architecture of VMS systems is described by Franklin et al (2005) as being comprised of six 
main elements: a heat source, a high temperature reaction/leaching zone, synvolcanic faults, a footwall reaction 
zone, the deposit itself and distal seafloor precipitates. The heat source which drives the hydrothermal 
convection system (and potentially contributes to the metal content of the deposit) is generally, though not 
exclusively, a subvolcanic intrusion. Convection driven by this heat source drives hydrothermal fluids through 
a reaction zone, from which the majority of the metals destined to form the deposit are leached. The metal-
enriched fluids then travel up synvolcanic faults and fissures which focus discharge from the reaction zone to 
a specific seafloor locale. Proximal to these fluid conduits, but well below the seafloor itself, reactions between 
ascending hydrothermal fluids and wallrock to the conduits produces an alteration assemblage which varies 
greatly by deposit type, but generally includes disseminated sulphides, chlorite, silica and sericite. The massive 
sulphide deposit itself is formed through interaction of the hydrothermal fluid with surface conditions at or near 
the seafloor. Metal content and aspect ratios of the deposits vary greatly between deposit types. It is common 
for metal zonation to occur, with the core of the deposit enriched in copper and the margins enriched in 
zinc±lead. Distal to the vent complex the hydrothermal fluids contribute to the background sedimentation, 
providing a potential footprint substantially larger than the deposit itself.  

Deposit size varies greatly both between and within deposit types, ranging from hundreds of thousands 
to hundreds of millions of tonnes with the average size of an economically significant deposit on the order of 
several million tonnes of contained ore. Metal content also varies greatly; average geometric mean across all 
deposit types is approximately 1.2% Cu, 2.4% Zn, 0.6% Pb, 29 g/t Ag and 0.9 g/t Au (Franklin et al., 2005), 
though it is important to note that these are averages only, and both total content and metal ratios vary greatly 
between deposit types.  

The lithostratigraphic classification scheme for VMS deposits defines five primary types, with a sixth 
hybrid type added by some workers. The five primary types are: Bimodal-mafic, Mafic, Pelitic-mafic, Bimodal 
felsic and Siliciclastic-felsic; the sixth is a sub-type of Bimodal-felsic with epithermal overprint. Descriptions in 
the following paragraphs of the five primary types are all taken from Franklin et al (2005); description of the 
sixth is from Galley et al (2007). 

The Bimodal-mafic type is found in incipient-rifted bimodal volcanic arcs above intra-oceanic subduction 
zones. Basalt is the dominant rock type, but up to 25% felsic volcanic units can be present. Mafic units are 
primarily pillowed and massive basalt flows, and in the felsic units flows and domes dominate. Subordinate 
amounts of felsic and mafic volcaniclastic rock are present, along with minor terrigenous sedimentary units 
(wacke, sandstone and argillite). Typical examples of this type are found in the Flin Flon area of Manitoba and 
Kidd Creek in Ontario. 

The Mafic type is found in ophiolite assemblages in mature intra-oceanic backarcs dominated by mid-
oceanic ridge basalt tholeiitic successions with minor ultramafics and felsics. Synvolcanic mafic dykes are 
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common. Sedimentary rocks are only a minor component of this type, primarily argillite, chert and tuff. 
Examples of this type can be found in the Norwegian Caledonides, central Newfoundland and Cyprus.  

The Pelitic-mafic type is typically found in mature, basalt-pelite backarc successions in juvenile and 
accreted arc assemblages. Volume of basalt and pelite is subequal, or pelite is dominant. Mafic sills can form 
up to 25% of the succession, and where present felsic volcanics form <5% of the rock volume. Sediment types 
include carbonaceous argillite, subordinate siltstone, wacke and sandstone. Typical examples of this type can 
be found at Windy Craggy in British Columbia and the Besshi district of Japan.  

The Siliciclastic-felsic type is found in mature epicontinental backarcs; siliciclastic strata constitute 
~80% of the stratigraphy with the remainder dominated by felsic flows and domes. Minor mafic flows and sills 
can be present along with chemical and argillaceous sedimentary rocks in the hanging wall. Typical examples 
of this type can be found in the Iberian Pyrite Belt and in Bathurst, Canada.  

The Bimodal-felsic type occurs in continental margin arcs and related back-arcs; felsic volcanic rocks 
constitute 35-75% of the strata, with 20-50% basalt and ~10% terrigenous sedimentary units. Both types of 
volcanic rocks are generally submarine, though some portions may be subaerial. Examples of this type can be 
found in the Norwegian Caledonides, Skellefteå in Sweden and Myra Falls in Canada. Available data suggests 
that mineralization on the Bastuträsk property falls into this type.  

The final type – hybrid bimodal-felsic – is a subtype of the Bimodal-felsic type that occurs in a similar 
geologic setting, but with characteristics of both a typical VMS system and a shallow water epithermal system. 
The Eskay Creek system in British Columbia is an example of this subtype. 

9.0 EXPLORATION 
Historical records show that a small surface sampling campaign was conducted over the southwestern 

part of the property. Geochemical and location data is available for twenty rock and till samples from the SGU 
database; no mention is made of operator, date or sampling methodology and the data is likely to be of limited 
use in guiding future exploration. 

Publicly available records from the SGU indicate that Boliden conducted several surface geophysical 
(EM) surveys over the area now covered by the Bastuträsk property. Raw data is available for these surveys, 
but no processed maps are available and no record exists in the public domain of data interpretation.  

Exploration work by EMX and Norra Metals is limited to a small ground-truthing program by EMX in 
September of 2018 and the author’s property examination in November 2018. During EMX’s program, 57 drill 
casings were located, GPS locations recorded and site photographs taken. Location data from this program 
agrees with historical records. 

Owing to widespread glacial till cover obscuring bedrock exposure (data from historic drilling indicates 
this till layer is generally 1 – 10 m thick), no rock samples were taken or outcrops examined by the author. 

10.0 DRILLING 
Drilling programs were reported on the Bastuträsk property in 1969, 1985 – 1989, 2001, 2007, 2008 

and 2009. Available records do not indicate the operator of the 1969 program; for the remainder the work was 
conducted by Boliden Mineral AB. Coordinates, dips, azimuths and total depths for these holes are reported in 
Appendix B. The type of drilling is not recorded in the database, but based on the presence of detailed 
lithological logs for some of the holes it is inferred to be diamond drilling for those holes. Drill type is unknown 
for the rest. Sampling procedures were not recorded, but as drilling was conducted by a major mining company 
they are likely of sufficient quality to act as a guide for future exploration work.  

Drilling was focussed on the southeastern end of the current Bastuträsk property, near the mapped 
contact between the felsic volcanic/sedimentary package (Skellefte Group) and surrounding younger igneous 
unit (Revsund Granite). The target was likely VMS mineralization of a similar style to that found elsewhere 
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within the Skellefte Group. As discussed in previous sections, data is not available for all holes; only 25 of the 
79 recorded drillholes have associated assays and logs in the public domain. Of these 25 holes, many intersect 
elevated zinc, copper and gold values associated with logged sulphides (chalcopyrite and sphalerite), with 
several intercepts of potential economic significance. Most notable are: 6.14% Zn over 14.65 m in hole 
STEBR61; and 2.7% Zn, 14.4 m in hole STEBR75 (Table 2). Thicknesses reported in Table 2 are drill intercept 
thickness; true thicknesses of these intervals are not known. 

The available drill data demonstrates that Zn±Ag±Cu±Au mineralization is present on the Bastuträsk 
property. Based on lithological descriptions in the available logs and geological setting, it is likely that this 
mineralization is part of a VMS system. More detailed interpretation of the geometry of mineralization and 
vectoring to potential additional mineralization may be possible once a full 3D data compilation and analysis is 
completed; this has not yet been done and as such the true scope and geometry of mineralization cannot be 
commented on.  

Table 2: Selected Historic Drill Intercepts 

Hole ID Interval Length (m) Zn (%) Cu (%) Pb (%) Ag (ppm) Au (ppm) 
STEBR61 14.65 6.14 0.04 0.23 7.51 0.02 
STEBR75 14.40 2.73 0.17 0.09 6.00 0.27 
STEBR89 8.50 1.49 0.06 0.03 5.29 0.09 

11.0 SAMPLE PREPARATION, ANALYSES AND SECURITY 
No samples were taken as part of the current work.  
Historic drilling was carried out by a major mining company and the author assumes that preparation, 

analytical and security procedures were carried out to industrial standards of the time.  

12.0 DATA VERIFICATION 
The majority of the information contained in this report is from publicly available documents regarding 

the Bastuträsk property, and has not been personally verified by the author. All information regarding the 
property’s geological setting, as well as the geology and assays from historical drilling falls into this category.  

During the author’s site visit on November 24, 2018 nine drill sites were visited by the author in order to 
confirm existence and location of drill casings. In all cases, casings were located successfully and were in 
approximately the locations described by historic documentation (Table 3) In seven of the cases the collar was 
within 10 m of the recorded location; in the other two it was within 25 m. Where the casings were sufficiently 
intact and long enough to record a dip and azimuth reading, the observed measurements agreed with the 
historically recorded values. Based on the results of this investigation, it is concluded that the historic collar 
location database is of sufficient quality to be used to guide future exploration work.  

Newly obtained and historic data is judged to be of sufficient quality for the purposes of this report. 
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Table 3: Measured Drill Collar Locations 

Hole ID UTM Zone Easting Northing Elevation 
STEBR34 34W 449268.7 7186514.5 287.6 
STEBR31 34W 449284.5 7186554.6 283.3 
STEBR62 34W 449549.4 7186564.7 266.4 
STEBR84 34W 449403.2 7186284.8 265.6 
STEBR90 34W 449404.5 7186182.5 264.5 
STEBR91 34W 449452.9 7186117.1 264.2 
STEBR64 34W 449419.1 7186006.6 272.7 

STEBR61+63 34W 449417.7 7185868.6 283.7 
STEBR72 34W 449421.6 7185759.3 286.6 

 
 

13.0 MINERAL PROCESSING AND METALLURGICAL TESTING 
No mineral processing or metallurgical testwork has been reported on samples from the Bastuträsk 

property. 

14.0 MINERAL RESOURCE ESTIMATES 
No estimates of mineral resources or mineral reserves have been reported for the Bastuträsk property. 

15.0 ADJACENT PROPERTIES 
There is no information on adjacent properties which is necessary to make the technical report 

understandable and not misleading. 

16.0 OTHER RELEVANT DATA AND INFORMATION 
No other information or explanation is necessary to make this technical report understandable and not 

misleading. 

17.0 INTERPRETATION AND CONCLUSIONS 
Based on examination of the available historic data for the Bastuträsk property, it is concluded that 

massive sulphide mineralization is present on the property and has been successfully intersected in multiple 
historic drillholes. The author’s personal inspection of the property was limited to finding and confirming the 
location of a subset of the historic drill collars; in all cases the measured locations of drill casings found in the 
field match with those recorded in the historic datasets. Azimuth and inclination of drill casings was 
approximately consistent with historic records. As such, it is believed that historic drillhole location data is of 
reasonably good quality and is appropriate for use in planning future exploration work. It is important to note, 
as described in previous sections, that the results examined for this report are limited to those holes with 
publicly available data; if the data for the other holes has been retained internally by Boliden, obtaining and 
interpreting it could significantly alter the scope of known mineralization and potential for finding more.  
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Mineralization on the Bastuträsk property is present in a similar geological setting to the Petiknäs South 
and Renström VMS deposits approximately 20 kilometres to the north, and is similarly dominated by zinc with 
minor credits from base and precious metals. If it is the case that mineralization is of a similar style to those 
deposits, then the mineralized system presents an attractive exploration target with significant potential upside. 
Note that this supposition of similarity has not been verified as no drill core or outcrop was available for personal 
review by the author, and is based solely publicly available literature. 

Much of the Bastuträsk property is covered in a layer of glacial till (drilling data indicates that it is 
generally 1 – 10 m thick), obscuring the majority of outcrop and making prospecting and surface sampling 
extremely problematic – the known mineralization was likely found from boulder train prospecting and has only 
been delineated in drill core. However, regional scale geology has been compiled by SGU, and in the main 
area of drill testing there is reasonably good drill density (66 drillholes, with 50 – 100 m spacing between 
collars).  As such, detailed geological modelling of the drilling area should be possible. Interpretation of several 
key sections as part of the thesis work on the property (Åkerman, 2007) suggests that along the eastern flank 
of the granitoid underling the core of the property, stratigraphy dips moderately towards the east. Mineralization 
has been modelled to be roughly concordant to this stratigraphy, likewise dipping moderately towards the east. 
This interpretation is likely robust and correct for the sections in question and should form a good basis for any 
future modelling work involving the totality of the drill dataset.  

As the main area of known mineralization has been relatively well tested with historic drilling down to 
several hundred meters depth, the most significant upside potential for the property to host a significant massive 
sulphide deposit exists along strike or to depth. Regional mapping data from the SGU indicates that the property 
contains over 13 km of strike length of the same lithology which hosts mineralization, only 2 km of which has 
received any recorded drilling activity. Ground-based EM surveys have been conducted over other parts of the 
property, but as discussed in section 9 processed maps showing location and results of these surveys are not 
available. It is likely that these surveys were focused on prospective stratigraphy, and processing of the data 
contained therein could delineate potential zones of mineralization. Generally speaking, it is believed that the 
potential exists for similar massive sulphide mineralization to that which has already been delineated to exist 
elsewhere within this stratigraphic package and exploring for such should be a priority of any future work on 
the property.  

There is also an opportunity to develop a good understanding of the geometry and nature of 
mineralization, based on existing data, which could be used to guide future exploration. There is a significant 
amount of data from the existing drilling already in the public domain, and the remainder likely exists within the 
records of Boliden Mining. A robust geological model built from this dataset would be a valuable tool to guide 
the next stage of exploration and creation of this model should be a top priority for future work.  

Overall, it is concluded that the Bastuträsk property represents an attractive exploration target, with 
several intercepts of zinc-rich massive sulphide mineralization already defined by historic drilling and the 
potential for additional zones to exist elsewhere on the property.  

18.0 RECOMMENDATIONS 

18.1 Program 
Historic data from the Bastuträsk property is sufficiently encouraging to justify additional exploration, 

and a two-phase exploration program is recommended. Advancement to the second phase is conditional upon 
favourable results from the first phase. 

18.1.1 Phase 1 Program 
The first phase should focus on data compilation, surface work, and drill testing of any areas likely to 

contain extensions of zones of mineralization outlined by historic drilling.  
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As a first step towards execution of future work on the property, data for all drillholes should be obtained 
from Boliden and used to build a 3D geological model of the area which has received drill testing historically. 
Special attention should be paid in this process to metal zoning (Cu/Zn ratios in particular) and present-day 
geometry of mineralization; with the extensive history of deformation in the region it is unlikely that the any VMS 
ore body which does exist has retained its original lensoidal shape. The overall goal of this modelling work 
should be to identify potential extensions to the known zones of mineralization (either along strike or down dip) 
which remain untested by the historic drilling and which can provide targets for a small (~1000 m) exploration 
drilling program. Once this data compilation and targeting exercise is completed, drill testing of the highest 
priority targets identified by the modelling work is recommended.  

Widely-spaced surface work should also be completed over the untested extent of the prospective 
stratigraphy. Any massive sulphide mineralization which is present should show a positive response to 
geophysical techniques; an electromagnetic survey (EM) is the most likely to show a response from buried 
massive sulphide mineralization. As such a ground-based EM survey is recommended. Approximately 9 km of 
strike length of prospective stratigraphy is accessible (the remainder is covered by a lake), with an average 
width of 1 km. At 500 m line spacing, 20 lines for a total length of 20 line-km would be required to complete the 
surveying over the full extent of this stratigraphy, and acquisition of EM data for this entire lithological package 
would be a valuable exploration tool. It should be noted that alteration of the scope of this survey may be 
required based on the location and results of the EM surveys conducted by Boliden. As discussed in previous 
sections, raw data is available for these surveys, but end-product maps and interpretation are absent. Prior to 
planning any surface geophysical surveys, this raw data should be processed by a qualified geophysicist and 
the results of this work used to inform plans for additional surveying; some or all of the prospective stratigraphy 
may have already been surveyed. If this is the case, additional geophysical surveying may not be required and 
at very least the scope of work described above may be amended.  

Concurrent with the ground-based geophysics, surface geochemical sampling should be conducted. As 
there is a blanket of transported glacial till covering the property, standard (B-horizon) soil sampling is likely to 
not be effective in detecting buried mineralization. However, a variety of deep penetrating geochemical 
techniques are available (MMI and Ah-horizon sampling being two of the most common) and it is likely that one 
of these will be amenable to the conditions at Bastuträsk. Prior to a full sampling program an orientation survey 
should be conducted over the area of known mineralization, in which the various available geochemical 
methods will be trialed to determine the most effective method for detecting mineralization through till cover at 
Bastuträsk. Once a method is selected, it is recommended that sampling be completed at 25 m spacing along 
the same lines surveyed by the geophysical survey, for a total of 400 sample sites.  

Based on the compilation of historic drilling and newly acquired geophysical and geophysical data, the 
recommended Phase 1 program will include 1,000 metres of drilling in 5-10 holes. These initial holes will be 
targeted at confirmation of reported historic intercepts, extensions of mineralization suggested by the 3-D 
geological model produced from the compilation of historic drilling, or potentially targets suggested by the 
results of the property-wide geochemical and geophysical surveys.  

The first phase of work should culminate in a review of results, with the goal of identifying further drill 
targets for the next phase of work. These will include extensions of the known zones of mineralization identified 
by the modelling and drilling, additional targets based on results of the geophysical and geochemical surveys 
and follow-up of the Phase 1 drilling. If favorable targets of either type are identified, a second phase of work 
is recommended. 

18.1.2 Phase 2 Program 
If warranted by favourable results from Phase I, the second phase program should consist of a short 

drilling campaign, with 2500 m of drilling allocated to follow up on good drilling results from the first phase of 
drilling, and to test any targets to emerge from the surface work.  
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18.2 Budget 

18.2.1 Phase I Budget 
The total estimated budget for all aspects of Phase 1 of the recommended exploration program is 

$506,667, with $117,794 allocated for surface work and $388,874 allocated for drilling (Table 4). All figures in 
Table 4 are in Canadian Dollars.  

Table 4: Bastuträsk Proposed Exploration Budget (Phase 1) 

Surface Work – Phase 1 
Ground Geophysics  $                  45,016    
Wages  $                  21,767    
Support and Supplies  $                  16,580    
Analytical  $                  21,568    
Equipment Rentals  $                    3,084    
Post-Field Reporting  $                    4,168    
Contingency (5%)  $                    5,609    
Sub-Total  $                117,794    

Drilling – Phase 1 
Direct Drilling Costs  $                252,996    
Analytical  $                  52,519    
Equipment Rentals  $                    4,318    
Wages  $                  30,474    
Support and Supplies  $                  23,212    
Misc Subcontracts  $                    2,668    
Post-Field Reporting  $                    4,168    
Contingency (5%)  $                  18,518    
Sub-Total  $                388,874    
Total    $ 506,667  

18.2.2 Phase 2 Budget 
If warranted by favourable results from Phase 1, the Phase 2 program is expected to cost approximately 

$875,000 to carry out. All figures in Table 5 are in Canadian Dollars. 

Table 5: Bastuträsk Proposed Exploration Budget (Phase 2) 

Drilling – Phase 2 
Direct Drilling Costs  $                570,929  
Analytical  $                130,632  
Equipment Rentals  $                    9,793  
Wages  $                  64,945  
Support and Supplies  $                  50,674  
Misc Subcontracts  $                    2,654  
Post-Field Reporting  $                    4,147  
Contingency (5%)  $                  41,689  
Total  $                875,462  
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Respectfully submitted, 
 
 
_(signed) “David Swanton”________________________ 
David Swanton, M.Sc., P.Geo.  
EQUITY EXPLORATION CONSULTANTS LTD. 
Vancouver, British Columbia   
Effective Date: March 7, 2019 
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Appendix B: Drill Data 

  



 

 
 

Hole ID 
Location (SWEREF99TM) Location (WGS84) Total Depth 

(m) Azimuth Dip Year 
Drilled Easting Northing Easting Northing 

STEBR1 735855 7192276 450694 7183430 70.1 328.1 -50 Unknown 
STEBR2 735869 7192783 450756 7183933 60.9 268.1 -50 Unknown 
STEBR3 735624 7192391 450475 7183567 57.3 58.1 -45 Unknown 
STEBR4 736159 7191289 450903 7182420 70.1 38.9 -50 Unknown 
STEBR5 735409 7192387 450261 7183583 68.5 5.0 -50 Unknown 
STEBR6 735513 7192428 450368 7183614 96.9 7.9 -50 Unknown 
STEBR7 734423 7193175 449355 7184461 70.2 328.1 -50 Unknown 
STEBR8 733598 7193612 448575 7184973 118.7 6.1 -50 Unknown 
STEBR9 734020 7194562 449084 7185878 103.3 238.1 -50 Unknown 

STEBR10 733327 7195486 448483 7186863 71.3 238.1 -50 Unknown 
STEBR11 734453 7194366 449497 7185643 102.1 263.4 -50 1969 
STEBR12 734449 7194267 449484 7185544 101.1 263.8 -50 1969 
STEBR13 734515 7194188 449541 7185460 200.3 263.5 -50 1969 
STEBR14 734447 7191520 449222 7182812 81.5 155.2 -50 1969 
STEBR15 734389 7191648 449176 7182944 150.9 155.7 -50 1969 
STEBR16 734458 7194054 449472 7185332 102.1 263.4 -50 1969 
STEBR17 734555 7193951 449558 7185220 101.9 263.8 -50 1969 
STEBR18 734431 7193510 449394 7184793 149.4 308.6 -50 1969 
STEBR19 735644 7193957 450643 7185123 100.3 245.3 -50 1969 
STEBR20 735682 7193788 450665 7184951 99.9 263.7 -50 1969 
STEBR21 733774 7195247 448905 7186583 160.6 242.8 -50 1985 
STEBR22 733956 7195344 449095 7186663 152.8 243.0 -50 1985 
STEBR23 734099 7195203 449224 7186509 153.3 244.1 -50 1985 
STEBR24 734205 7194951 449305 7186248 155.6 238.1 -50 1985 
STEBR25 734151 7195358 449290 7186658 152.3 245.4 -50 1985 
STEBR26 734138 7195076 449250 7186379 204.3 251.3 -50 1985 
STEBR27 733865 7195662 449034 7186987 159.6 238.1 -50 1986 
STEBR28 734035 7195371 449176 7186682 166.0 251.5 -50 1986 
STEBR29 734170 7195236 449298 7186535 202.0 245.4 -50 1986 
STEBR30 734028 7195048 449139 7186362 157.4 247.6 -50 1986 
STEBR31 734150 7195282 449282 7186583 131.7 247.1 -50 1986 
STEBR32 734207 7195254 449336 7186549 141.8 247.1 -50 1986 
STEBR33 734186 7195196 449310 7186494 124.0 247.1 -50 1986 
STEBR34 734134 7195220 449260 7186522 120.0 247.1 -50 1986 
STEBR35 734120 7195159 449240 7186463 85.7 245.4 -50 1986 
STEBR36 734077 7195248 449206 7186555 109.7 247.1 -50 1986 
STEBR37 734087 7195198 449211 7186505 100.3 238.8 -60 1986 
STEBR38 734058 7195180 449180 7186490 109.0 242.8 -50 1986 
STEBR39 734022 7195164 449143 7186478 97.0 247.9 -50 1986 
STEBR40 733985 7195148 449105 7186464 68.6 250.8 -50 1986 
STEBR41 734308 7194172 449335 7185463 149.3 265.9 -50 1987 
STEBR42 734297 7194051 449312 7185344 115.0 265.9 -50 1987 



 

 
 

Hole ID 
Location (SWEREF99TM) Location (WGS84) Total Depth 

(m) Azimuth Dip Year 
Drilled Easting Northing Easting Northing 

STEBR43 734264 7193672 449243 7184970 108.3 265.9 -50 1987 
STEBR44 733548 7193731 448536 7185096 182.0 287.7 -50 1987 
STEBR45 733950 7195397 449093 7186716 68.8 254.0 -70 1988 
STEBR46 733937 7195445 449086 7186765 93.0 254.0 -70 1988 
STEBR47 733925 7195494 449078 7186815 71.7 254.0 -70 1988 
STEBR48 733899 7195548 449057 7186871 46.9 246.7 -60 1989 
STEBR49 734050 7195464 449199 7186773 120.1 245.4 -60 1989 
STEBR50 734016 7195536 449173 7186848 128.6 247.9 -60 1989 
STEBR51 733941 7195697 449113 7187015 129.0 246.7 -60 1989 
STEBR52 734107 7195577 449267 7186880 229.5 246.6 -60 1989 
STEBR53 734145 7195506 449298 7186805 219.3 244.3 -60 1989 
STEBR54 734178 7195432 449324 7186729 177.1 246.6 -60 1989 
STEBR55 734267 7195474 449416 7186762 263.2 246.6 -60 1989 
STEBR56 734294 7195573 449453 7186858 299.7 249.8 -60 1989 
STEBR57 734352 7195501 449503 7186781 302.5 249.8 -60 1989 
STEBR58 734394 7195441 449539 7186718 286.3 249.8 -60 1989 
STEBR59 735395 7192298 450238 7183496 286.3 308.8 -50 1991 
STEBR60 735383 7192205 450218 7183404 159.6 308.8 -50 1991 
STEBR61 734343 7194582 449408 7185868 404.9 38.8 -70 2001 
STEBR62 734416 7195294 449548 7186569 257.4 254.8 -60 2001 
STEBR63 734343 7194582 449408 7185868 348.5 263.8 -70 2001 
STEBR64 734336 7194723 449414 7186009 291.5 308.8 -80 2001 
STEBR65 734218 7194426 449269 7185725 318.5 270.8 -70 2001 
STEBR66 734583 7194480 449636 7185744 443.0 264.8 -70 2001 
STEBR67 734726 7194659 449796 7185908 359.3 264.8 -70 2001 
STEBR68 733370 7197676 448732 7189038 312.4 218.8 -60 2001 
STEBR69 734093 7194271 449130 7185582 208.4 264.8 -70 2001 
STEBR70 734629 7194649 449698 7185907 322.4 303.8 -70 2001 
STEBR71 734594 7194765 449675 7186026 435.3 268.8 -70 2001 
STEBR72 734369 7194485 449424 7185769 423.0 38.8 -70 2001 
STEBR73 734150 7194994 449255 7186296 166.8 245.4 -50 2007 
STEBR74 734209 7194845 449299 7186142 170.0 245.4 -50 2007 
STEBR75 734351 7194910 449447 7186193 311.0 245.4 -60 2007 
STEBR77 735203 7195379 450339 7186579 233.0 16.2 -50 2007 
STEBR78 735259 7194077 450271 7185278 308.0 15.6 -60 2007 
STEBR79 735635 7192297 450477 7183472 482.0 263.8 -60 2007 
STEBR81 735785 7194140 450800 7185292 308.0 15.6 -60 2008 
STEBR82 735914 7193806 450897 7184947 420.8 263.8 -70 2008 
STEBR83 734447 7194948 449545 7186222 293.5 245.4 -60 2008 
STEBR84 734296 7194992 449400 7186280 320.0 245.4 -60 2008 
STEBR85 734292 7195060 449402 7186348 250.0 245.4 -60 2008 
STEBR86 734399 7194930 449496 7186208 275.0 245.4 -60 2008 



 

 
 

Hole ID 
Location (SWEREF99TM) Location (WGS84) Total Depth 

(m) Azimuth Dip Year 
Drilled Easting Northing Easting Northing 

STEBR87 734392 7195031 449499 7186310 248.0 245.4 -60 2008 
STEBR88 734494 7194968 449595 7186237 260.1 245.4 -60 2008 
STEBR89 734644 7194585 449707 7185843 430.0 280.8 -60 2009 
STEBR90 734305 7194890 449399 7186178 191.1 245.2 -60 2009 
STEBR91 734366 7194841 449455 7186123 236.3 245.2 -60 2009 
STEBR92 734228 7195113 449343 7186407 150.0 245.2 -60 2009 
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QUALIFIED PERSON'S CERTIFICATE 
I, David Swanton, M.Sc., P.Geo., do hereby certify: 
 
THAT I am a Professional Geologist with offices at 1510-250 Howe Street, Vancouver, BC and reside at 2691 

Maryport Ave, Cumberland, BC. 
THAT I am the author of the Technical Report entitled “2019 Technical (N.I. 43-101) Report on the Bastuträsk 

Property” with an effective date of March 7, 2019, relating to the Bastuträsk property (the “Technical 
Report”). I am responsible for all items within it.  

THAT I am a member in good standing of the Association of Professional Geoscientists of Nova Scotia 
(Membership #199) and of the Association of the Professional Geoscientists of Ontario (Membership 
#2748). 

THAT I graduated from the Acadia University with a Master’s Degree (Science) in geology in 2010, and have 
been active in the mineral exploration industry since 2006. 

THAT since 2006, I have been involved in mineral exploration for gold, silver, copper, lead, zinc, nickel and 
rare earth elements in British Columbia, Yukon Territory, Nunavut, Ontario, Quebec, Armenia, Norway 
and Sweden. 

THAT I am a Senior Project Geologist with Equity Exploration Consultants Ltd., a geological consulting and 
contracting firm, and have been an employee of the firm since 2010. 

THAT I have read the definition of “independence” set out in Part 1.5 of National Instrument 43-101 (“NI 43-
101”) and certify that I am independent of Norra Metals and EMX Royalties. 

THAT I have examined the property which is the subject of the Technical Report in the field (November 21, 
2018) and that I have had no prior involvement with that property. 

THAT I have read the definition of "qualified person" set out in National Instrument 43-101 ("NI 43-101") and 
certify that by reason of my education, affiliation with a professional association (as defined in NI 43-
101) and past relevant work experience, I fulfill the requirements to be a "qualified person" for the 
purposes of NI 43-101. 

THAT as of the effective date of the Technical Report, to the best of my knowledge, information and belief, this 
Technical Report contains all scientific and technical information that is required to be disclosed to make 
the Technical Report not misleading. 

THAT I have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been 
prepared in compliance with that instrument and form. I am responsible for the entire content of this 
report.  

THAT I consent to the filing of the Technical Report with any stock exchange and other regulatory authority 
and any publication by them for regulatory purposes, including electronic publication in the public 
company files on their websites accessible by the public, of the Technical Report. 

 
Dated at Vancouver, British Columbia, with effective date of March 7, 2019: 
 

 
“signed and sealed” 

_____________________ 
David Swanton, M.Sc., P.Geo. 
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