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Stonerol Oy, Helsinki 
 
 
 
Letter of the Chairman 
 
 
Dear Investors 
 
 
The resource industry is in a continued financial crisis world-wide. During the last twelve months 
the effects have become more and more dramatic. In order to understand what is happening, one 
has to take a look at the long-term developments of the past. In the 1960ies to 1980ies the global 
resource industry was strongly driven and financed by the large diversified resource conglomerates 
and major oil companies. The next period from 1990 to 2010 was dominated by the stock markets 
as the main financing machine for thousands of global projects in exploration and resource 
development all over the world. Especially the stock markets in Australia, Canada and London were 
the driving forces for hundreds of new listings. 
 
What we are facing now is the end of this period. Too many projects, often with thoughtful motives, 
have been put in place. The fact is: There are just not that many really good resource assets that 
justify to be mined in an economic fashion. In addition, the enormous number of illegal operations 
worldwide is uncontrollable and much larger than we believe in the Western media. Therefore, many 
economic forecasts of global demand and supply are not correct. 
 
So, what is ahead for the resource industry? In my mind there is no doubt that the next ten years will 
be a period during which private entrepreneurs will be the financing source for resource exploration 
and development. It is no longer the stock market. 
 
Since the beginning of our activities in Finland, at Stonerol Oy we have had a long-term vision and 
strategy for our exploration activities. Four years ago, the resource industry was still booming and 
full of optimism. We have never counted on this boom and also not on the stock market. Thanks to 
our careful long-term planning and our independent financing, Stonerol Oy did not have to change 
the way it works. We think and act as true entrepreneurs and not like employees of large 
cooperations. We work with the right people and watch our dollars. 
 
In our fourth year of activity, we like Finland more than ever and it is definitely our place to be. By 
now, we have focused 100% on the North of Finland. Compared to many other countries in the 
world, Finland guarantees a proper legal system and our rights of ownership. From a geological 
point of view Finland is not an easy place, but it still offers great opportunities to discover untapped 
mineral resources. Most importantly we have great admiration and respect for the people of Finland 
who are pleasant and efficient to work with. Looking at the globe today, I cannot find many other 
places like this. 
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On the operational side we have made good progress with expanding our land bank and specialised 
exploration knowhow. We are totally unemotional when it comes to reviewing the pros and cons of 
a resource asset. Within our Group we speak in clear words about difficult and complex exploration 
matters. We are only interested in results from the geological reality - whether there is the realistic 
outlook for a substantial economic resource, yes or no. This is the way we will continue. 
 
I am happy to report that we have concluded our first drilling campaign at the beginning of 2014. 
Planning, timing, execution and efficiency of the drilling in the Tervola region were excellent, but 
unfortunately our drilling results were just not good enough. That is part of the nature of our 
business as explorers. I can only reiterate from last year’s report, what our senior geological adviser, 
Mr Markku Iljina, always says: “Exploration is all about where to start and when to stop.” 
 
With kind regards, 
Sincerely yours 
 
 
 
 
Dr. Markus Elsasser 
Chairman 
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Sonja Grefberg is now taking over and I have full confidence in her. We have worked together 
previously on many occasions and I have learnt to appreciate her as a very talented, target-oriented 
and trustworthy person. I wish Sonja all the success in her new role and hope she will find it as 
exciting and fulfilling as I have. 

 

 
STONEROL 
For a golden future 
Yours very sincerely 
 
 
 
 
Ann Bjurström 
Managing Director 

Stonerol Oy, Helsinki 
 
 
 
Report of  the Managing Director 
 
 
Dear Reader, 
 
 
The feeling of  the name Stonerol, when it rolls on my tongue, brings to mind the greenfields and 
the reservations we have in the North of  Finland, all the boulders and stones we have investigated, 
all the samples of  soil we have taken during these past four years and the drill-holes that awoke our 
hopes. 

Where do the boulders come from? Have they always been there or has the Ice Age rolled them 
down from far North? What about the more than a thousand samples that our talented and diligent 
geology students have taken? Will they disclose their secret? Is there a hidden treasure buried deep 
down in the earth? And the drill-holes, is the gold eluding us? Should we perhaps have decided on a 
site just five meters to the right or to the left? So far, the only gold we have is encircled in the letter 
O of  STONEROL. 

At the moment the market of  financing and money rising is difficult. Prices for minerals have gone 
down from low to new very low. The setbacks have been very hard. I admire the vision of 
Dr. Markus Elsasser. The tides are going to turn and he has the guts and time to wait out this 
recession. 

After all, the future of  Finland lies in her metals. They will help her to rise to new prosperity. The 
gold belt that runs from Norway and Sweden through Finland to Russia is still much unexplored. 
We have all the facilities required. The metals are there, they just have to be unearthed. We have a 
great infrastructure and excellent roads, available workforce and skilled geologists. Our authorities 
and laws are reliable, once you have secured a claim, you can be sure that no one else will trespass 
upon your rights. 

Stonerol has started building a first class exploration company and this work will continue. For me 
the time has come to give over to a younger generation. With gratitude I think back on the exciting 
journey that Stonerol has been, on the wonderful friends I have won during this time and even on 
some hilarious incidents. 

I have been accepted as a member of  “Vuorimiesyhdistys” (The Mountain Men´s Association) and 
was therefore invited to the annual seminar and the subsequent dinner and dance. As the dress code 
was tuxedo, I was wearing my most beautiful silk gown and jewelry so my husband stated with dry 
humor: “It´s hard for me to realize that I´m married to a man. 
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For Stonerol Oy by Markku Iljina  17 October 2013 
 

Processing of aerogeophysical data 
Stonerol Oy contracted GTK to process aerogeophysical data in Lehmikumpu claim reservation area, 
Tervola. Large number of various derivatives (Appendix A) were produced. The aim was set to locate non-
magnetic electrical conductors.—Non-magnetic areas were chosen as the magnetic rocks in the area are 
volcanites, which are fairly well exposed (outcropped) and no mineralisation has been found this far in them. 
Increased amounts of sulphide minerals in the rock make the rock electrical conductive. 

Analysis of aerogeophysical data indicated 4-5 anomaly zones, which on geophysical and geological grounds 
popped up of higher interest. These zones are electrical conductors in non-magnetic rock. Zones are outlined 
in the Fig. 1. It also became evident that the existing geological map is inconsistent with the geological map 
(Fig. 2), as conductive zones crosscut lithological contacts. On geophysical and geological grounds the 
anomaly zones were grouped into three groups: G1 under line 1, G2 lines 2-3, and G3 line 4. 

 
Fig. 1. Processed aerogeophysical map (EM Real/Imaginary ratio). Conductors interpreted of highest interest 
are outlined by blue line. Black lines (lines 1-4) are ground geophysical measurement lines. 
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For Stonerol Oy by Markku Iljina  17 October 2013 
 

 
Fig. 3. Location of six planned drill holes (PH 1-6) on topographic map. 
 

Results of field sampling 
Appendix C presents the results of field sampling. 

 

 
 

For Stonerol Oy by Markku Iljina  17 October 2013 
 

 
Fig. 2. Geological map of the claim reservation area. Conductors interpreted to have highest interest are 
outlined by blue line. Black lines are ground geophysical measurements lines. Note the crosscutting relation 
of electrical conductors and lithological boundaries and location of conductors in dolomite. Dolomite should 
not contain any conductive minerals, but geophysics indicates unknown conductors. 

Ground geophysical measurements 
On basis of processed aerogeophysical data four test lines (lines 1-4) were planned for ground geophysical 
measurements, see Figs 1-2. The selected methods for measurements were magnetic and IP (Induced 
Polarisation): 
Magnetic: Measures “magnetism” (susceptibility) i.e. shows positive anomaly, if bedrock is magnetic. 
Induced polarisation, IP: Measures electrical properties of bedrock. It consists of two parameters: 

 Resistivity: Indicates resistivity of bedrock; rock with sulphides has lower resistivity. 
IP Chargeability: Indicates even small amounts of sulphide minerals in bedrock. Elevated chargeability 

refers rock to contain disseminated sulphides. 

Results of these measurements are presented in Appendix B. The same Appendix presents also higher 
priority targets, which show lowered resistivity and increased chargeability, and are non-magnetic. Planned 
drill holes are also modelled in Appendix B 

Proposed drilling programme 
Planned drill holes are modelled in Appendix B. The programme ends up to 710 m and consists of six holes 
(PH 1-6, Fig. 3) on lines 1-3, there are no holes proposed on line 4 at this stage. 
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APPENDIX A 

For Stonerol Oy by Markku Iljina  17 October 2013 
 

ESRI GRIDS: 
 mag_tmi Magnetic total intensity 
 em_real Electromagnetic inphase=real component, f=3 kHz 
 em_imag Electromagnetic quadrature=imaginary component, f=3 kHz 
 em_appa Apparent resistivity calculated for homogenous halfspace 
 reperim Real/Imag ratio, computed for the areas where real>80ppm 
 rad_tot Total gamma radiation 
 rad_u  Uranium 
 rad_th  Thorium 
 rad_k  Potassium 
 rad_kperth Potassium/Thorium ratio 
 rad_uperth Uranium/Thorium ratio 

 

 pca_1  Principal component analysis of magnetic, electromagnetic  
   real component and total radiation 
 pca_2  Principal component analysis of magnetic and  
   electromagnetic real component 
 

APPENDIX A 

For Stonerol Oy by Markku Iljina  17 October 2013 
 

VARIOUS DERIVATIVES PROCESSED FROM AEROGEOPHYSICAL DATA 

Tervola / Lehmikumpu Airborne Geophysics 

Colorshaded ECW-images, ESRI’s shapes and grids included to delivery: 

Airborne magnetic: 
 ECW-IMAGES 
  Mag_TMI_1.ecw  (Total Magnetic Intensity, ver. 1) 
  Mag_TMI_2.ecw  (Total Magnetic Intensity, ver. 2) 
  TDR_up20.ecw  (Tilt Derivative of TMI, upward continued 20 m) 
  TDR_up50.ecw  (Tilt Derivative of TMI, upward continued 50 m) 
  TDR_up100.ecw  (Tilt Derivative of TMI, upward continued 100 m) 
  TDR_up200.ecw  (Tilt Derivative of TMI, upward continued 200 m) 
  TDR_up500.ecw  (Tilt Derivative of TMI, upward continued 500 m) 
  HD_TDR_up20.ecw  (Horizontal derivative of TDR_up20) 
  HD_TDR_up50.ecw  (Horizontal derivative of TDR_up50) 
  HD_TDR_up100.ecw  (Horizontal derivative of TDR_up100) 
  Analytic_Signal.ecw (Analytic signal of Total Magnetic Intensity) 
 

Airborne electromagnetic: 
 ECW-IMAGES 
  EM_Real.ecw  (inphase=real component, f=3 kHz) 
  EM_Imag.ecw  (quadrature=imaginary component, f=3 kHz) 
  EM_ReperIm.ecw (Real/Imag ratio, computed for the areas where real>80ppm) 
  EM_ReperIm.tif (...same in TIFF-format) 
  EM_Apperent_Res.ecw (Apparent resistivity calculated for homogenous halfspace) 

 

Airborne radiometric: 
 ECW-IMAGES 
  Rad_Total.ecw (Total gamma radiation) 
  Rad_U.ecw (Uranium) 
  Rad_Th.ecw (Thorium) 
  Rad_K.ecw (Potassium) 
  Rad_K_per_Th.ecw (K / Th -ratio calculated for the areas, where K>0.4%) 
  Rad_U_per_Th.ecw (U / Th -ratio calculated for the areas, where K>0.4%) 

 

Shapes: 
 Mg_TDR_Worms.shp    (TDR 0-contours for 20, 50, 100, 200, 500 and 1000 m  
   upward continued magnetic IGRF-65 anomalies) 
 TDR_20m.shp (TDR 0-contours for 20m upward continued  anomaly) 
 TDR_50m.shp (TDR 0-contours for 50m upward continued  anomaly) 
 TDR_100m.shp (TDR 0-contours for 100m upward continued  anomaly) 
 TDR_200m.shp (TDR 0-contours for 200m upward continued  anomaly) 
 TDR_500m.shp (TDR 0-contours for 500m upward continued  anomaly) 
 TDR_1000m.shp (TDR 0-contours for 1000m upward continued  anomaly) 
 Lehmikumpu_AOI.shp  (the Area Of Interest) 
 Reservation_Lehmikumpu.shp   (Reservation area Lehmikumpu, Stonerol Oy ) 
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Once we have the official reservation we have 2 years time to work on Kelloselkä. The reason for choosing 
Kelloselkä was the interesting GTK prospectivity analysis result. 
 
OIJÄRVI 

The claim reservation runs out in January 2014. The GTK prospectivity analysis has been done. The 
results show several interesting spots. We will study this prospecitivity analysis in detail during 
Autumn/Winter 2013, so that we can narrow down the promising, smaller claim application areas. Once 
this is decided, we must send in our claim application before January 2014. 
This subject should be handled at the next Skype conference, including the question what kind of claim 
application we should choose in the neighbourhood to the west towards the big Agnico-Eagle Mines’ 
property (on the map Markku Iljina identified this area with an oval). 
 
LEHMIKUMPU, TERVOLA 

Based on Markku Iljina’s report dated October 7, 2013 (Tervola, Processing of Aerogeophysical Data, 
Geophysical Ground Measurements and Drilling Plan) it has been decided to go for a drill program as 
follows: PH2: 130 m; PH4: 150 m and PH6: 100 m (as an alternative to PH4, it would also be possible to 
go for PH1: 120 m). 

Markku Iljina immediately to start to get the land owners’ permission and to get the drilling done in 
November 2013, so that we have results from the laboratory in time to make decision on claim application 
request area in size and/or if at all, prior to January 20th, 2014. Markku Iljina personally to supervise the 
drilling program in the field. 

If by mid November we do not see any progress with appointing drilling company/land owners, we will 
try to identify a claim application area around the planned drill holes PH1 – PH6 so that we can request 
for a claim application in January 2014 and we will do the drilling later. 

 

ILOMANTSI 

The final decision has been made that we will concentrate on the north of Finland. Therefore, the claim 
reservation for Ilomantsi in the south of Finland will run out in January 2014 and we do no work in this 
area. 
 
 
Next Skype meeting: Wednesday, November 6th, 2013, 9.30 a.m. CET/ 10.30 a.m. EET.  
Markku Iljina to contact all parties. 
 
 
 
 
Transcript writer: Gaby Strausak / 17.10.2013 

  

 

Conclusion / Summarisation of the Skype Discussion 
on October 17th, 2013 

 

Participants: 

 Dr. Markku Iljina 
 Dr. Markus Elsasser 
 Ann Bjurström 
 Gaby Strausak 
 
 
THE GREATER SALLA AREA 

Varvikko 

The claim application has been withdrawn from TUKES. 
 
Känespella 

The claim application at TUKES has been cancelled. 
 
Aatsinki 

The claim application at TUKES has been cancelled. 
 
Tuohivaara 

Markku Iljina took 16 boulder samples and 9 outcrop samples on his field visit. Laboratory results were all 
negative. But due to much higher MMI values we will keep our claim application running. The area in the 
east has 347 hectares and the area in the west has 159 hectares. Claim cost per year would be € 10’000.--. 
Once we have the claim application or a save arrangement with the land owner, we must identify the best 
spots for a few drill holes. If these turn out to be negative, we have to leave the area. 
 
Kelloselkä 

For the new area Kelloselkä a claim reservation (which would give us 2 years of no cost of prospecting) has 
been lodged and we are waiting for the official approval. 
Markku Iljina has been to the GTK drill core archive in Loppi (60 km from Helsinki). There he studied 
samples from four (4) old drill holes taken by another company in 1984 (name of the company: Lapin 
Malmi – was a joint venture between the companies Rautaruukki Oy and Outokumpu Oy). Markku Iljina 
picked in total 61 samples from the four drillings. These 61 samples are now being cut by GTK and will 
then be analysed at the state owned laboratory (Labtium). We expect to receive the results approximately 
at the end of this year. The estimated costs for the total analysis and work will be € 4’000.--. 
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Once we have the official reservation we have 2 years time to work on Kelloselkä. The reason for choosing 
Kelloselkä was the interesting GTK prospectivity analysis result. 
 
OIJÄRVI 

The claim reservation runs out in January 2014. The GTK prospectivity analysis has been done. The 
results show several interesting spots. We will study this prospecitivity analysis in detail during 
Autumn/Winter 2013, so that we can narrow down the promising, smaller claim application areas. Once 
this is decided, we must send in our claim application before January 2014. 
This subject should be handled at the next Skype conference, including the question what kind of claim 
application we should choose in the neighbourhood to the west towards the big Agnico-Eagle Mines’ 
property (on the map Markku Iljina identified this area with an oval). 
 
LEHMIKUMPU, TERVOLA 

Based on Markku Iljina’s report dated October 7, 2013 (Tervola, Processing of Aerogeophysical Data, 
Geophysical Ground Measurements and Drilling Plan) it has been decided to go for a drill program as 
follows: PH2: 130 m; PH4: 150 m and PH6: 100 m (as an alternative to PH4, it would also be possible to 
go for PH1: 120 m). 

Markku Iljina immediately to start to get the land owners’ permission and to get the drilling done in 
November 2013, so that we have results from the laboratory in time to make decision on claim application 
request area in size and/or if at all, prior to January 20th, 2014. Markku Iljina personally to supervise the 
drilling program in the field. 

If by mid November we do not see any progress with appointing drilling company/land owners, we will 
try to identify a claim application area around the planned drill holes PH1 – PH6 so that we can request 
for a claim application in January 2014 and we will do the drilling later. 

 

ILOMANTSI 

The final decision has been made that we will concentrate on the north of Finland. Therefore, the claim 
reservation for Ilomantsi in the south of Finland will run out in January 2014 and we do no work in this 
area. 
 
 
Next Skype meeting: Wednesday, November 6th, 2013, 9.30 a.m. CET/ 10.30 a.m. EET.  
Markku Iljina to contact all parties. 
 
 
 
 
Transcript writer: Gaby Strausak / 17.10.2013 

  

 

Conclusion / Summarisation of the Skype Discussion 
on October 17th, 2013 

 

Participants: 

 Dr. Markku Iljina 
 Dr. Markus Elsasser 
 Ann Bjurström 
 Gaby Strausak 
 
 
THE GREATER SALLA AREA 

Varvikko 

The claim application has been withdrawn from TUKES. 
 
Känespella 

The claim application at TUKES has been cancelled. 
 
Aatsinki 

The claim application at TUKES has been cancelled. 
 
Tuohivaara 

Markku Iljina took 16 boulder samples and 9 outcrop samples on his field visit. Laboratory results were all 
negative. But due to much higher MMI values we will keep our claim application running. The area in the 
east has 347 hectares and the area in the west has 159 hectares. Claim cost per year would be € 10’000.--. 
Once we have the claim application or a save arrangement with the land owner, we must identify the best 
spots for a few drill holes. If these turn out to be negative, we have to leave the area. 
 
Kelloselkä 

For the new area Kelloselkä a claim reservation (which would give us 2 years of no cost of prospecting) has 
been lodged and we are waiting for the official approval. 
Markku Iljina has been to the GTK drill core archive in Loppi (60 km from Helsinki). There he studied 
samples from four (4) old drill holes taken by another company in 1984 (name of the company: Lapin 
Malmi – was a joint venture between the companies Rautaruukki Oy and Outokumpu Oy). Markku Iljina 
picked in total 61 samples from the four drillings. These 61 samples are now being cut by GTK and will 
then be analysed at the state owned laboratory (Labtium). We expect to receive the results approximately 
at the end of this year. The estimated costs for the total analysis and work will be € 4’000.--. 
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Conclusion / Summarisation of the Skype Discussion 
on November 15th, 2013 

 

Participants: 

 Dr. Markku Iljina (MI) 
 Dr. Markus Elsasser (ME) 
 Ann Bjurström (AB) 
 Gaby Strausak (GS) 
 
 
THE GREATER SALLA AREA 

Tuohivaara 

After discussions with an expert at GTK, MI has now identified more clearly interesting and promising 
areas, parts of them outside of our claim application request in the Southeast. Therefore, MI will work out 
a more focused claim application area and will personally speak with the TUKES people what can be done 
to have a better application. We should find a diplomatic solution. 
(Some of our MMI samples have a response ratio of over 50, some even over 100. This is an indication 
for a high anomaly.) 
 
Kelloselkä 

The Kelloselkä area claim reservation has been lodged. However, we are still waiting for the official 
approval. 
The 61 samples that MI picked from four old drill holes (these were taken by another company), are being 
analysed at the state owned laboratory (Labtium). We are still awaiting the laboratory’s analytical results.  
 
OIJÄRVI 

1) We will not do further work on the smaller claim reservation area in the West and we will let this claim 
reservation run out in January 2014. 
2) With regards to the bigger claim reservation area in the East: MI highlighted to us the crosscutting 
structures coming from the Southwest and from the North (to the eastern border of our reservation area). 
MI will lodge a claim application for this crosscutting area of approx. 100 ha. Because of the neighbour 
Agnico-Eagle we have to be very secretive of what we have in mind. 
MI to work on this and prepare what kind of drilling will make sense. Discussions of next steps will be in 
February 2014, when ME will visit Finland. 
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LEHMIKUMPU, TERVOLA 
Based on MI’s report dated October 17th, 2013 a final decision has been made that we go for the 
following drill program: PH2: 130 m; PH4: 150 m and PH6: 100 m. 
MI to produce the maps for lodging our claim application, covering lines 1, 2 and 3. The size to cover the 
“hot spots” will be around 100 ha each, costs: EUR 2’000.- per year and per line. 
Claim application should be lodged before Christmas 2013. 
Realistic time for the drill company to start working is in late February 2014. 
Markus Elsasser to visit Finland during the drilling program in February 2014. 
In order to get a profile in the non-geological world, a journalist will write a report on Stonerol Oy. The 
article is meant to be for the general public. AB knows a freelance journalist who already agreed on writing 
this report. AB to invite the journalist once ME’s travel plans are clearer. 
MI met a few land owners, and they are all very positive on this. MI will now inform the land owners and 
the forest company about the timing in February 2014. 
 
ILOMANTSI 

For strategic reasons we will concentrate on the North of Finland. The claim reservation for Ilomantsi in 
the South of Finland will run out in January 2014. However, we will keep all Ilomantsi data on file. 
 
 
Next Skype meeting: Tuesday, December 17th, 2013, 14.00 p.m. CET/ 15.00 p.m. EET.  
MI to contact all parties. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Transcript writer: GS and ME/ 15.11.2013 
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Kelloselkä 

The claim reservation has been accepted/approved. The reservation is valid until August 14th, 2015. We 
have now time to think whether we will do anything on it or not. At present this is not our first priority. 
The 61 samples that Markku Iljina picked from four old drill holes (drilled by another company), have 
been analysed at the state owned laboratory (Labtium). The results were negative, i.e. no gold was found, 
assay results at the end of this memorandum. 
 
OIJÄRVI 

We will not do further work on the smaller claim reservation area in the West and we will let this claim 
reservation run out in January 2014. 

 
With regards to the bigger claim 
reservation area in the East: 
Markku Iljina had highlighted to 
us the crosscutting structures 
coming from the Southwest and 
from the North (to the eastern 
border of our reservation area). 
The choosing was based on the 
prospectivity analysis which we 
have ordered from GTK. 
Markku Iljina lodged an 
exploration permit application 
covering above mentioned 
more prospective area. This 
exploration permit application 
to be called Pentinsuo and it 
has been registered as arrived, 
but not yet approved. The size 
is 116.7 ha. 
Next steps in 2014 will be to do 
ground geophysical work first, 
followed by possible drilling. 
Discussions will be in February 
2014, when Markus Elsasser 
visits Finland. 

  

 

Conclusion / Summarisation of the Skype Discussion 
on December 20th, 2013 

 

Participants: 

 Dr. Markku Iljina (MI) 
 Dr. Markus Elsasser (ME) 
 Ann Bjurström (AB) 
 Gaby Strausak (GS) 
 
 
THE GREATER SALLA AREA 

Tuohivaara 

The exploration permit 
application area was reduced to 
209.1 hectares. The reason for 
this was to get the most 
interesting MMI data area 
included, which was more to the 
Southeast rather than our old 
application area, which had 
more land in the Northwest. 
At the moment an especially 
promising area is located east of 
the lake plus one on the other 
side of the lake. 
The challenge for 2014 will be 
to work out what kind of 
further work is justified to see 
whether the claimed area 
includes mineralisation or not. 
Recommendation: most likely, 
only drilling will give us the 
answer. 
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LEHMIKUMPU, TERVOLA 

We had earlier ordered four ground geophysical test lines from GTK after processing aerogeophysical 
data, also made by GTK. Three of those test lines indicated good electrical non-magnetic conductors, and 
a three drill hole drilling programme was designed to test them. However, further inspection of the 
aerogeophysical material suggested an additional target area (no 4), which was subsequently included into 
the exploration permit application package. The exploration permit application package is now composing 
of four areas called Rakkaviita 1-4. Total size of the area is 331.5 hectares. Markku Iljina lodged the 
application. 
 

 
Stonerol exploration permit application areas Rakkaviita 1-4, and zone of copper anomaly in till geochemistry. The 
background coloured map is Principal Component Analysis based on magnetic and electromagnetic data. 
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GTK till geochemical data. Copper anomalous zone marked by red line. 

 
After winter time, when the snow and ice is gone, we will decide whether we continue exploration on the 
area number 4. Ground geophysical works similar to what was done on areas 1-3 is only possible when the 
ground is not frozen. 
Drilling company agreed to start working on February 17th 2014. Working period will be roughly two to 
three days per hole (= approx. 2 working weeks in total). Markus Elsasser to visit Finland during the 
drilling program. 
In order to get a profile in the non-geological world, a journalist should write a report on Stonerol Oy. 
The article is meant to be for the general public. Ann Bjurström knows a freelance journalist who already 
agreed on writing this report. Ann Bjurström to give the journalist the advance information that the 
interview will take place mid February 2014. Ann Bjurström to invite the journalist once ME’s travel plans 
are set. 
 
ILOMANTSI 

For strategic reasons we will concentrate on the North of Finland. The claim reservation for Ilomantsi in 
the South of Finland will run out in January 2014. However, we will keep all Ilomantsi data on file. 
 
 
Next Skype meeting: Wednesday, January 15th, 2014, 9.00 a.m. CET/ 10.00 a.m. EET.  
MI to contact all parties. 
 
 
 
 
Transcript writer: GS / 20.12.2013 
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KOILLISMAA NI-CU-PLATINUM-GOLD PROJECT 

MI is very familiar with this project and has thorough geological understanding of it. In February 2013, 
Finore Mining Inc. signed an option agreement with Nortec Minerals Corporation and has an option to 
earn a 100% interest in an advanced-stage palladium-platinum-gold-copper-nickel project in Finland. 
However, due to financial difficulties of Finore, Nortec has now controlling majority (>50% of shares) in 
Finore after mutual business arrangements. The project is known as Koillismaa and is composed of two 
separate deposits, namely Kaukua and Haukiaho. 
Koillismaa has high potential to grow in size as both Kaukua and Haukiaho deposits are open. So much 
work has been done already. This project could be a good one and very interesting for us and it offers a 
long-term component. 
This could be a true substance for a Finland listed company. Therefore, MI to talk to the Nortec Minerals’ 
people and express them our interest in this project. We will then find out how their reaction will be and 
whether they will make an offer. 
 
LEHMIKUMPU, TERVOLA 

We lodged the application for an exploration permit of “Rakkaviita 1-4” Total size of the area is 331.5 
hectares. 
MI to double-check with the drilling company whether they can meet our work plan and drill the holes on 
February 17th 2014. When will the first drill core be? What will the estimated working period be? As soon 
as we receive the drilling company’s confirmation ME to book his travel arrangements. 
Also, AB to organise details for the interview along with the journalist. The interview should take place 
after ME visited the field. 
 
 
Next Skype meeting:  Friday, January 17th, 2014, 9.00 a.m. CET / 10.00 a.m. EET. 
   to confirm the timelines of the Rakkaviita 1-4 project. 
 
   Monday, March 17th, 2014, 14.00 p.m. CET / 15.00 p.m. EET 
   regular team Skype meeting 
 
 
 
 
 
 
Transcript writer: GS/MI / 16.01.2014 

  

 

Conclusion / Summarisation of the Skype Discussion 
on January 15th, 2014 

 

Participants: 

 Dr. Markku Iljina (MI) 
 Dr. Markus Elsasser (ME) 
 Ann Bjurström (AB) 
 Gaby Strausak (GS) 
 
 
AKANVAARA CHROME PROJECT 

Akanvaara claim application area is about 4’750 hectares. Chrome deposits in Northern Finland are being 
held by Kipu Metals Corporation. Kipu Metals Corporation has put in claim application on this chrome 
deposits. MI recons that the claim application is most likely to be accepted. Eventually, the company is 
looking for a venture capital for this project and they are interested in discussing project development 
with third parties. Kipu Metals Corporation’s headoffice is in Vancouver, British Columbia in Canada. We 
have previously made contact with Mr Michael Hudson at Kipu Metals Corporation. 
We cannot close a deal in Akanvaara before Kipu Metals Corporation received the grant of the 
application. 
To contact Michael Hudson and express our intention. Still, we are awaiting the outcome of the 
application. 
So far, the aerogradiometric data details are unknown. GTK’s intention is to release the aerogradiometric 
data and reports by the end of this year. 
MI is in contact with Mr Ossi Leinonen, a former Chief Mine Geologist at Outokumpu Chrome Oy Kemi 
Mine, who works now for Tukes in Rovaniemi. 
We need to keep an eye on Tukes referring the claim application. If the application gets rejected, the land 
gets free for everyone, we will then review it again. We might approach Tukes and put in a claim 
reservation ourselves. However, it is important to look at the aerogradiometric data first before we might 
downsize the area. 
AB and MI to attend the Kaivosteollisuus 2014 conference on February 4th, 2014 in Helsinki. The 
conference is about the present situation and the future of the Finnish mining situation. Casually, Michael 
Hudson will be one of the speakers. 
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Greenfield in Stonerol’s mind 
 
”Stonerol is not interested in old projects. We want to investigate in areas that others have not found. 
A considerable part of  the Finnish bedrock is “Greenfield”, where one can find anything”, Markus 
Elsasser stated when we met him together with the company’s managing director Ann Bjurström on a 
February morning in Helsinki. 
 
Markus Elsasser is a dynamic and captivating. One can nowhere deduce that he had an early wake-up call 
(03.45) behind him in Rovaniemi. He was in Lapland to assist at the start of  Stonerol’s first prospection drilling 
program. He was clearly satisfied with what he experienced. 
 
As an economist Markus Elsasser sees the mining industry from a different view to that of  representatives of  
the industry in general, and he can express his opinions in a memorable manner. 
 
Here are some examples: 
 
What has been the reaction to your Greenfield announcements in Finland? 
“I have mainly heard that ‘you are a bit twisted’. But we are here anyway.” 
 
What are the possibilities of  success? 
“The Finnish bedrock offers good possibilities for that. In your country all other ore prospection factors are in 
place. Stonerol is on the other hand a private, independent company, which can follow its long-term vision. We 
have our own thoughts as well as the will and skill to accomplish them. We pursue continuous and systematic 
prospection activity. 
 
What does it mean in practical terms? 
“We systematically go through the GTK electronic data bank and select our locations for investigation. The 
next step is sample-taking and analysis. Based on the expert opinions I decide on either further action or 
dismissal. 
During three years we have analyzed 1200 earth samples and we have only now begun our first trial 
prospection. The prospection by ADC went smoothly. Our tactics are to advance carefully and learn from each 
step. In this kind of  activity it is important to keep a cool head. One must believe in facts and be able to 
evaluate when a location should be abandoned, as emphasized also by the company’s geologist expert and 
consultant, experienced ore prospector, Dr. Markku Iljina.” 
 
You have had exploration locations also in Southern Finland. Now activities concentrate on Northern 
Finland. Why is that? 
“In 2011 we decided to limit our explorations to areas within which we estimated the probability of  finding 
gold ore are the greatest. Northern Finland is a favourable environment for these activities. In the North they 
understand the character and importance of  the mining industry in a way very different to that of  Southern 
Finland. 
 
Why is gold in the forefront? 
“It is simple to deal with a metal, the market price of  which is defined worldwide and for which there are ready 
marketing channels. Furthermore, there have been no signs of  replacing gold by other materials on the money 
markets and as private investments. 
 

Photo: 
“Ore prospection is like searching for a needle in a haystack. I have found the haystack in Finland and 
am sure that the needle will also be found. It requires only work and patience” says Markus Elsasser. 
 

German financier believes in Finland as a mining 
country 
 
DBA Markus Elsasser, born in Heidelberg in 1956, has lived as a diplomat’s son in London, Hong 
Kong, Paris and Cairo, before going to the University of  Cologne to study economics. As an economist 
he made a successful career within chemical- and food industries while working in Australia and 
Singapore. 
 
Today he has several private finance companies and a research office in Antwerp, Belgium. 
Ever since his days in Australia Markus Elsasser has held mineral resources and their exploitation in 
focus. He has most information and experience in the prospection of  gold, tin and diamonds. 
He is involved in various degrees of  ore prospection in Scandinavia, Australia and Brazil. In Africa the 
company participates in a diamond project. 
 
Finland has a special position in Markus Elsasser’s mineral world. He had for a long time been 
searching for an investment environment for his money, in which there were realistic possibilities to 
achieve important goals with reasonable costs, if  luck were on his side. At the Toronto PDAC 6-7 years 
ago the GTK representatives aroused his interest in Finland. He remembered the talks of  GTK people 
concerning the promised land of  ore exploration. When his visit to Finland emphasized the picture of  
a promising mining country, he established the ore exploration company Stonerol Oy in our country. 
 
Activities began from the GTK archives. Based on information and hints obtained from there the 
company has made reservations and applied for ore prospection permits in different locations, which 
have later been taken into closer examination in field studies. 
 
Stonerol operates with a slim organization. As Chairman of  the Board Markus Elsasser is responsible 
for decisions, and in Finland administrative matters are in the hands of  managing director Ann 
Bjurström. She has, as a leader of  another industry, pursued a successful career whereby collaborating 
and dealing with the authorities and other parties are familiar to her. 
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Greenfield in Stonerol’s mind 
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You selected Finland as your mining country, on what grounds? 
“Finland is part of  the Fennoscandian Shield, within which one can find anything. At the same time Finland 
offers the ore prospector an excellent environment. The Finnish Government should be congratulated on 
having created the GTK in its time. The data bank of  this investigation authority is unique and its service is 
first class. Infrastructure compared with other countries is excellent. Thanks to the forestry industry the road 
network covers even the remotest areas. Legislation functions. There are knowledgeable and skilled people, and 
the service network has good coverage. Is this enough?” 
 
What could be better? 
“You should get your political decision-makers to understand that there are riches to be found in Finnish soil.” 
 
How has Stonerol managed with Finnish bureaucracy? 
“Compared with other countries it is nothing unique. I can obtain permits more quickly elsewhere, but often 
there are other limiting conditions or obligations involved. In Finland, the use of  the land is expensive, but the 
rules are clear. When the claim has been acquired, it concerns all minerals and metals found. That is not the 
case in all countries. The authorities are not ill-willing, they perform the job they have been assigned to. 
Stonerol has good experiences on the authorities’ mode of  operation.” 
 
How does a private company manage within the mining industry? 
“When you operate with your own money both, success and risk evaluation are very exact. When, in addition 
to that, you operate in a simple and cost-effective way you can create a competing edge for yourself. Margins 
tend to expand easily when you operate with money from others. Reports might easily include the report 
author’s own assumptions. It is difficult to maintain objectivity, especially when prices are rising. Feelings and 
hopes might blur the decision-making process.” 
 
Is there enough economic know-how within the mining industry? 
“Also in large, international mining companies around the world, there is a surprising amount of  ignorance and 
lack of  skills concerning economic matters. Usually the price development of  raw materials is followed too 
closely, especially during price increases. Economic realities remain in the background. Some people within the 
trade have spent their whole working career in the service of  the same company, and do not know enough 
about the world around them.” 
 
What is the situation with technical know-how? 
“There have been shortcomings there, too. Within the mining industry innovations have been scarce. 
Implementation of  new technology has been slow and people have been unnecessarily cautious. Today we have 
reason to invest in environmental issues. Nobody wants to live in a polluted world.” 
 
What should we do? 
“We must get used to the idea that old times are not returning, things must be considered from new premises. 
Today the consumer markets can no longer be divided according to the degree of  industrialization. Economic 
activity closes in on all sides. The only area of  slow growth is Europe. At the same time consumer behavior no 
longer follows economic growth. Through the IT-world the western values and consumer habits have spread 
into almost every corner of  the earth. Usage purpose is no longer the sole solution. Brand-mindedness has 
penetrated even the remotest markets. This can be, for example, an explanation why Audi and Mercedes sell 
well in China. From our industry’s point of  view it is good that metals and minerals are increasingly needed.” 
 
What do you and Stonerol want to do in Finland? 
“I myself  have earned the money I invest, there are no inherited funds. I believe in the project. The risks are 
known, but there is sufficient time. I am 58 years old and have 20- and 14-year old boys. It would be very nice 
to find them so-called breadfruit. Let us see where we are in 10 years’ time.” 

 
Photo: Stonerol Oy’s managing director Ann Bjurström and the company owner and chairman of  the 
board Markus Elsasser. 
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Are there any decisions to make for the other areas/projects (such as the Akanvaara chrome project or the 
Koillismaa Ni-Cu-Platinum-Gold project)?  No, there are no urgent decisions to make. We will wait for 
the results to come back from the laboratory and then we will move forward with decisions and further 
activities. 
 
AB to double-check with the journalist from “Materia” when the article will be published in the magazine. 
 
AB to check the journalist’s availability for an interview together with ME. Preferably between May 13th – 
16th, 2014. ME to travel to Helsinki for this interview and for a meeting with AB and MI. Details to be 
discussed in due date. 
 
AB spoke to a potential candidate who should replace AB after her retirement. AB will send us this 
candidate’s CV for consideration. 
 
 
Next Skype meeting: Friday, April 11th, 2014, 10.00 a.m. CET/ 11.00 a.m. EET.  
MI to contact all parties. Unfortunately, AB will be unable to attend as she will be out of the office. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Transcript writer: GS / 19.03.2014 

  

 

Conclusion / Summarisation of the Skype Discussion 
on March 17th, 2013 

 

Participants: 

 Dr Markku Iljina (MI) 
 Dr Markus Elsasser (ME) 
 Ann Bjurström (AB) 
 Gaby Strausak (GS) 
 
 
LEHMIKUMPU, TERVOLA 

The drilling company met our work and time schedule and drilled the holes mid February 2014. Site visit 
by ME and MI. Logging and sampling of drill core was completed on March 6th. 78 samples were marked, 
cut and taken to Labtium by GTK for analysis. Five holes were drilled. The holes are called TER 1-5 
(TER = short for Tervola). Total amount of drilling was 516.30 metres for all five drill holes: 
Hole ID  Length in metres 
TER-1  152.30 
TER-2    91.00 
TER-3    99.20 
TER-4    49.30 
TER-5  124.50 
Total  516.30 
 
Geology turned out to be much more variable when studied more closely compared to the very first 
observations in the field. MI concludes that there was no intersection of any ore grade base metal 
concentrations. Anomalous concentrations could be there. For gold, we need to await the chemical assays. 
MI suggests that he will write a technical report of the Tervola drilling program, including exact figures, 
charts, maps and pictures. GS to use some information out of it to include in the Nassim Gold 
Exploration Report (this Exploration Report is not meant for geologists). 
Out of curiosity;- MI to check with the drilling company how many water was used in total for these five 
drillings. 
ME points out that many thanks goes to MI for organising this drilling program professionally and cost-
efficient, and for choosing the right people and the right drilling company. 
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For Stonerol Oy by Markku Iljina 4th of April 2014 

 
Figure 2. Location of drill holes TER-1-5 (circles) and Stonerol Oy applications for Exploration Permits (blue polygons). 
 
 
 

 

Figure 3. Position of drill holes (circles) on the geological map. 
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For Stonerol Oy by Markku Iljina 4th of April 2014 

Background 
Stonerol Oy chose Tervola area as one of its target areas in 2012 when the company did apply for and was 
subsequently granted an Exploration Notification area. Since that Stonerol Oy has done field recognition 
mapping and sampling in 2012 and 2013. In addition to those works Stonerol Oy ordered from GTK 
processing of aerogeophysical data covering the Exploration Notification area and its surroundings in 2013. 
Based on above works Stonerol Oy ordered from GTK four geophysical ground survey lines in late 2013, 
chosen methods were magnetic and Induced Polarisation (IP). Results of the year 2013 operations are 
reported by the signer in the report dated on October 17th, 2013. 

Results of processing of aerogeophysical data, results of ground geophysical measurements, and geological 
interpretation encouraged Stonerol Oy to proceed with a drilling program, which was executed in February 
2014. Drilling was done by Arctic Drilling Company Oy (ADC) and supervised by the signer. This report 
summarises the results of this drilling campaign. 

Location of Tervola target area and the two prospects 
Figure 1 shows the location of the target area in respect to the other Stonerol Oy target areas. More detailed 
positioning of the drilling sites is depicted in the Figures 2-4. Tervola target area consists of two separate 
prospects; the First prospect was tested by four drill holes (TER-1-4) while only one drill hole (TER-5) was 
sunken to test the Second prospect. Position of each drill hole relative to the ground geophysical survey is 
depicted in the Figure 5. 

 

Figure 1. Position of Tervola target in respect to the other Stonerol Oy targets. 
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Technical parameters, core logging and sampling 
Drilling was done using BQTK drill rod size, which produced core 40.7 mm in diameter. Total amount of 
drilling was 516.30 meters in five drill holes (Table 1). There was no casing left in holes after finishing the 
hole. Also, no deviation surveys of bearing and dip angles were made. 

Table 1. Location, orientation, and end depths of the drill holes. 

Hole ID Easting* Northing* Bearing Dip Length [m] 
TER-1 415363 7328173 360˚ 40˚ 152.30 
TER-2 415363 7328410 360˚ 40˚ 91.00 
TER-3 415363 7328060 180˚ 40˚ 99.20 
TER-4 415363 7327958 180˚ 40˚ 49.30 
TER-5 419367 7327526 360˚ 40˚ 124.50 

    Total 516.30 
*ETRS89-TM35FIN 

The core was taken to GTK core storage in Rovaniemi by the signer, who also logged and sampled the core. 
Total amount of 78 half core samples was taken (sample numbers 1110-1187). Cutting was done by the GTK, 
which also took samples to laboratory of Labtium for the base and precious metal assays. Total length of cut 
and assayed core was 205.50 meters. 

Results of core logging 
The lithology observed in the drill cores turned out to be much more versatile as what the geological map 
would let predict (Fig. 3). This versatility is in contrast parallel to what the processed aerogeophysical data 
suggested. Lithology consists of deposited volcanogenic, clastic, and chemical sediments. Principal rock types 
are phyllite, tuffite, black schist (graphite schist), quartzite, conglomerate, and marble. More detailed 
descriptions of rock types are given in Appendix A while Appendix B contains a gallery of drill core 
photographs. 

Drill holes TER-1-4 
Drill holes TER-1-4 (Figures 4 and 5) tested larger, electrically conductive but non-magnetic area, which 
according to ground geophysical survey turned out to be consisted of three separate conductive bodies with 
differing electromagnetic properties (Fig. 5). Inspection of rock types resulted to conclusion that it is the 
graphite rich schist (black schist), which causes the conductivity anomalies intersected by the drill holes TER-
1, -3, and -4. The drill hole TER-2 is not reported to contain graphite and the EM conductivity is likely due to 
sulphide laminae forming large two dimensional plates. These layer parallel laminae, hosted by phyllite, were 
more frequent between 63-83m. In addition to black schist, rock types intersected include mainly clastic 
sediments of variable grain size and mineralogy (phyllite, quartzite, conglomerate). Black schists contain 
minor amounts of iron sulphides up to 1-2 %. Trace amounts of sulphides is also present in phyllites and 
conglomerates. 

Drill hole TER-5 
Drill hole TER-5 was drilled to test a smaller, elongated conductive anomaly (Fig. 4), which in ground survey 
gives very high IP chargeability anomaly (Fig. 5). This drill hole cored very heterogeneous section of rapidly 
variable rock types (Appendix A) composed of clastic and also volcano-clastic sediments like quartzite, 
conglomerate, phyllite, and tuffite. In addition to these also carbonaceous sediments metamorphosed to 
marble were encountered. The drill hole didn’t intersect such amounts sulphides, which unquestionably could 
cause the wide conductivity anomaly measured in the ground geophysical survey. At the moment, the phyllite 
between 85-98 m, especially the six meters in between 89-95m, is the best candidate for the conductive body. 

 
 

For Stonerol Oy by Markku Iljina 4th of April 2014 

 
Figure 4. Location of drill holes TER-1-5 (circles) on processed aerogeophysical map. Processing is based on magnetic and EM 
data and made by GTK. 

 

 
Figure 5. Position of drill holes TER-1-5 relative to the ground geophysical surveys. 
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are phyllite, tuffite, black schist (graphite schist), quartzite, conglomerate, and marble. More detailed 
descriptions of rock types are given in Appendix A while Appendix B contains a gallery of drill core 
photographs. 

Drill holes TER-1-4 
Drill holes TER-1-4 (Figures 4 and 5) tested larger, electrically conductive but non-magnetic area, which 
according to ground geophysical survey turned out to be consisted of three separate conductive bodies with 
differing electromagnetic properties (Fig. 5). Inspection of rock types resulted to conclusion that it is the 
graphite rich schist (black schist), which causes the conductivity anomalies intersected by the drill holes TER-
1, -3, and -4. The drill hole TER-2 is not reported to contain graphite and the EM conductivity is likely due to 
sulphide laminae forming large two dimensional plates. These layer parallel laminae, hosted by phyllite, were 
more frequent between 63-83m. In addition to black schist, rock types intersected include mainly clastic 
sediments of variable grain size and mineralogy (phyllite, quartzite, conglomerate). Black schists contain 
minor amounts of iron sulphides up to 1-2 %. Trace amounts of sulphides is also present in phyllites and 
conglomerates. 

Drill hole TER-5 
Drill hole TER-5 was drilled to test a smaller, elongated conductive anomaly (Fig. 4), which in ground survey 
gives very high IP chargeability anomaly (Fig. 5). This drill hole cored very heterogeneous section of rapidly 
variable rock types (Appendix A) composed of clastic and also volcano-clastic sediments like quartzite, 
conglomerate, phyllite, and tuffite. In addition to these also carbonaceous sediments metamorphosed to 
marble were encountered. The drill hole didn’t intersect such amounts sulphides, which unquestionably could 
cause the wide conductivity anomaly measured in the ground geophysical survey. At the moment, the phyllite 
between 85-98 m, especially the six meters in between 89-95m, is the best candidate for the conductive body. 
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Figure 4. Location of drill holes TER-1-5 (circles) on processed aerogeophysical map. Processing is based on magnetic and EM 
data and made by GTK. 

 

 
Figure 5. Position of drill holes TER-1-5 relative to the ground geophysical surveys. 
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Table 2. Collection of base metal anomalous drill core sections with rock types indicated. Anomalous samples highlighted and 
anomalous metal values in bold. One weight-% = 10,000 ppm (g/t) and 1 ppm = 1000 ppb. 
TER-1           
From To Length ID Cu Mo Ni Pb Zn Au Rock 

m m m  ppm ppm ppm ppm ppm ppb type 
88.60 91.70 3.10 1123 123 12 130 32 44 <10 Black schist 
91.70 93.90 2.20 1124 142 17 142 17 73 <10 Black schist 
93.90 95.30 1.40 1125 143 53 169 400 202 17 Black schist 
95.30 98.30 3.00 1126 39 6 72 53 138 <10 Black schist 
98.30 101.20 2.90 1127 20 3 57 52 76 <10 Black schist 
101.20 104.30 3.10 1128 48 7 96 71 159 22 Black schist 
104.30 107.30 3.00 1129 59 9 143 65 108 31 Black schist 
107.30 110.30 3.00 1130 193 44 294 193 433 23 Black schist 
110.30 113.30 3.00 1131 255 58 246 25 24 <10 Black schist 
113.30 114.10 0.80 1132 77 <2 64 15 36 <10 Black schist 
114.10 115.15 1.05 1133 298 <2 758 35 48 <10 Clastic sediment 
115.15 118.15 3.00 1134 158 <2 524 50 93 <10 Clastic sediment 
 
TER-2           
From To Length ID Cu Mo Ni Pb Zn Au Rock 

m m m  ppm ppm ppm ppm ppm ppb type 
65.00 68.00 3.00 1140 10 <2 11 56 188 <10 Phyllite 
68.00 71.00 3.00 1141 11 3 11 19 95 <10 Phyllite 
71.00 74.00 3.00 1142 11 <2 13 61 455 <10 Phyllite 
74.00 77.00 3.00 1143 10 <2 21 71 119 <10 Phyllite 
77.00 80.00 3.00 1144 5 <2 20 91 234 <10 Phyllite 

 
TER-3           
From To Length ID Cu Mo Ni Pb Zn Au Rock 

m m m  ppm ppm ppm ppm ppm ppb type 
41.05 44.00 2.95 1155 112 23 297 95 65 16 Black schist 
44.00 40.00 No assays       Black schist 
50.00 53.00 3.00 1156 196 92 472 82 986 12 Black schist 
53.00 59.00 No assays       Black schist 
59.00 62.00 3.00 1157 250 111 370 89 666 11 Black schist 
62.00 68.00 No assays       Black schist 
68.00 71.00 3.00 1158 116 46 168 56 253 <10 Black schist 

 
TER-5           
From To Length ID Cu Mo Ni Pb Zn Au Rock 

m m m  ppm ppm ppm ppm ppm ppb type 
49.90 52.90 3.00 1175 10 4 17 <10 188 <10 Tuffite 
52.90 55.90 3.00 1176 13 3 19 11 165 <10 Tuffite 
55.90 58.90 3.00 1177 11 4 14 20 580 <10 Tuffite/sediment 
58.90 61.90 3.00 1178 5 <2 7 14 130 <10 Clastic sediment 
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However, the conductive layer is wider in the ground geophysical measurement than the intersected phyllite 
layer possibly suggesting that the phyllite layer gets thicker towards to the surface. 

Small amounts of iron sulphides were unevenly distributed throughout the hole in various rocktypes while 
graphite was not identified in this study. Highest amounts of sulphides were between 89-95 m hosted by a 
phyllite. Conspicuous amounts of sulphides were also observed in conglomerates (Figs B7 and B8, Appendix. 
B). 

Results of chemical assays 
Chemical assays were ordered from Finland state owned accredited laboratory of Labtium in Rovaniemi. 
Applied methods were Labtium code 510P (aqua regia digest followed by ICP) for base metals and 704P 
(fire-assay followed by ICP) for precious metals (gold, platinum, and palladium). Total amount of samples 
were 78 amounting to 205.50 m in length. The cutting was done by the GTK while Labtium was in response 
of crushing and milling. 

Assays came back with insignificant precious metal values, but elevated base metal, especially Zn 
concentrations were detected (Table 2 and App. C). In anomalous samples Zn concentrations varied between 
500-1,000 ppm, Cu reached 300 ppm and Pb 400 ppm. Closer look reveals that most of the anomalous values 
are hosted by black schist or phyllite or rocks in immediate contact with those rock types (Table 2). Black 
schist is a well-known rock type of its often anomalous metal concentration, which however, only very 
seldom are economic. Phyllite can, in Tervola case and in this respect, be compared with black schist as the 
latter commonly occurs as frequent layers in the former the principal difference being the graphite content in 
the black schist. 

Conclusion 
The association of most of the anomalous base metal concentrations with black schists degreases their 
significance and analytical results (including those of base and precious metals) do not refer to mineralising 
processes to have taken place in the close vicinity of drilling sites. On the other hand, the amount of drilling 
is insufficient to exclude the presence of metal deposits in greater Tervola area. Some anomalous metal 
concentrations were also found outside of black schist, but their relevance cannot be assessed due to lack of 
sufficient data. Documented metal enrichments and geochemical anomalies in Tervola area (Peräpohja Schist 
Belt) verify the metal potential of the area. These enrichments include the several drill hole and outcrop 
observations made by Mawson Oy and Vähäjoki Au deposit. The Vähäjoki deposit locates 6.5 km to NNE 
from the drilling site TER-5 and the deposit is reported to contain 10.5 Mt @ 0.2 ppm Au, 1,600 ppm Cu 
and 290 ppm Co. Host rocks for Vähäjoki include mafic volcanite, marble and phyllite. –In summary, results do 
not show any specific targets for further exploration but neither do deny the ore potential of the greater Tervola area and Stonerol 
Oy properties. 
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Table 2. Collection of base metal anomalous drill core sections with rock types indicated. Anomalous samples highlighted and 
anomalous metal values in bold. One weight-% = 10,000 ppm (g/t) and 1 ppm = 1000 ppb. 
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93.90 95.30 1.40 1125 143 53 169 400 202 17 Black schist 
95.30 98.30 3.00 1126 39 6 72 53 138 <10 Black schist 
98.30 101.20 2.90 1127 20 3 57 52 76 <10 Black schist 
101.20 104.30 3.10 1128 48 7 96 71 159 22 Black schist 
104.30 107.30 3.00 1129 59 9 143 65 108 31 Black schist 
107.30 110.30 3.00 1130 193 44 294 193 433 23 Black schist 
110.30 113.30 3.00 1131 255 58 246 25 24 <10 Black schist 
113.30 114.10 0.80 1132 77 <2 64 15 36 <10 Black schist 
114.10 115.15 1.05 1133 298 <2 758 35 48 <10 Clastic sediment 
115.15 118.15 3.00 1134 158 <2 524 50 93 <10 Clastic sediment 
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From To Length ID Cu Mo Ni Pb Zn Au Rock 

m m m  ppm ppm ppm ppm ppm ppb type 
65.00 68.00 3.00 1140 10 <2 11 56 188 <10 Phyllite 
68.00 71.00 3.00 1141 11 3 11 19 95 <10 Phyllite 
71.00 74.00 3.00 1142 11 <2 13 61 455 <10 Phyllite 
74.00 77.00 3.00 1143 10 <2 21 71 119 <10 Phyllite 
77.00 80.00 3.00 1144 5 <2 20 91 234 <10 Phyllite 
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From To Length ID Cu Mo Ni Pb Zn Au Rock 
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41.05 44.00 2.95 1155 112 23 297 95 65 16 Black schist 
44.00 40.00 No assays       Black schist 
50.00 53.00 3.00 1156 196 92 472 82 986 12 Black schist 
53.00 59.00 No assays       Black schist 
59.00 62.00 3.00 1157 250 111 370 89 666 11 Black schist 
62.00 68.00 No assays       Black schist 
68.00 71.00 3.00 1158 116 46 168 56 253 <10 Black schist 
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49.90 52.90 3.00 1175 10 4 17 <10 188 <10 Tuffite 
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55.90 58.90 3.00 1177 11 4 14 20 580 <10 Tuffite/sediment 
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However, the conductive layer is wider in the ground geophysical measurement than the intersected phyllite 
layer possibly suggesting that the phyllite layer gets thicker towards to the surface. 

Small amounts of iron sulphides were unevenly distributed throughout the hole in various rocktypes while 
graphite was not identified in this study. Highest amounts of sulphides were between 89-95 m hosted by a 
phyllite. Conspicuous amounts of sulphides were also observed in conglomerates (Figs B7 and B8, Appendix. 
B). 

Results of chemical assays 
Chemical assays were ordered from Finland state owned accredited laboratory of Labtium in Rovaniemi. 
Applied methods were Labtium code 510P (aqua regia digest followed by ICP) for base metals and 704P 
(fire-assay followed by ICP) for precious metals (gold, platinum, and palladium). Total amount of samples 
were 78 amounting to 205.50 m in length. The cutting was done by the GTK while Labtium was in response 
of crushing and milling. 

Assays came back with insignificant precious metal values, but elevated base metal, especially Zn 
concentrations were detected (Table 2 and App. C). In anomalous samples Zn concentrations varied between 
500-1,000 ppm, Cu reached 300 ppm and Pb 400 ppm. Closer look reveals that most of the anomalous values 
are hosted by black schist or phyllite or rocks in immediate contact with those rock types (Table 2). Black 
schist is a well-known rock type of its often anomalous metal concentration, which however, only very 
seldom are economic. Phyllite can, in Tervola case and in this respect, be compared with black schist as the 
latter commonly occurs as frequent layers in the former the principal difference being the graphite content in 
the black schist. 

Conclusion 
The association of most of the anomalous base metal concentrations with black schists degreases their 
significance and analytical results (including those of base and precious metals) do not refer to mineralising 
processes to have taken place in the close vicinity of drilling sites. On the other hand, the amount of drilling 
is insufficient to exclude the presence of metal deposits in greater Tervola area. Some anomalous metal 
concentrations were also found outside of black schist, but their relevance cannot be assessed due to lack of 
sufficient data. Documented metal enrichments and geochemical anomalies in Tervola area (Peräpohja Schist 
Belt) verify the metal potential of the area. These enrichments include the several drill hole and outcrop 
observations made by Mawson Oy and Vähäjoki Au deposit. The Vähäjoki deposit locates 6.5 km to NNE 
from the drilling site TER-5 and the deposit is reported to contain 10.5 Mt @ 0.2 ppm Au, 1,600 ppm Cu 
and 290 ppm Co. Host rocks for Vähäjoki include mafic volcanite, marble and phyllite. –In summary, results do 
not show any specific targets for further exploration but neither do deny the ore potential of the greater Tervola area and Stonerol 
Oy properties. 

  



62

  APPENDIX A 

For Stonerol Oy by Markku Iljina 4th of April 2014 

 

Drill hole TER-4 

 
Drill hole TER-5 
From [m] To [m] Rock type Describtion 

0.00 11.80 Overburden  
11.80 24.10 Quartzite Impure quartzite. 
24.10 25.20 Conglomerate  
25.20 28.10 Quartzite Impure quartzite. 
28.10 30.20 Conglomerate  
30.20 32.10 Quartzite Impure quartzite. 
32.10 39.30 Siltstone Like quartzite, but contains little sericite. 
39.30 49.30 Tuffite Laminar layering. 
49.30 57.00 Tuffite Very fine grained, massive, structureless. 
57.00 68.90 Sandstone Not true sandstone, but merely very heterogeneous section of impure 

quartzite and other type of (volcano-)sedimentary layers. Quartz 
segregations. 

68.90 74.30 Tuffite Partly coarser clastic sediment material. 
74.30 85.15 Conglomerate Not necessarily true conglomerate, but merely a section composed of 

larger quartz segregations and variable clastic sediments. Tectonised 
(brecciated?). 

85.15 98.25 Phyllite Fine grained, massive. Section 89-94.5 m blacker in colour containing 
also elevated amounts of iron sulphides. 

98.25 117.75 Marble Hard rock indicating substantial quartz content. 
117.75 124.50 Tuffite Volcano-sedimentary rock 

  EOH Summary log: Most of the contacts between rock type very gradual. 
Section 89-94.5m may be the EM conductor targeted. Erratically iron 
sulphides throughout the hole: 
21.20m patchy blebs 
30.10m euhedral pyrite grain 
41.10m grains 
47.80m pyrite wormlets 
51.70-52.00m pyrite in cavities and cleavage planes 
54.60-55.00m larger irregular patches 
57.60-58.60m matrix/sparse network of sulphides 
61.80m veinlets 
65.20m erratic patches up to 2 cm in diameter 
66.60m fissure fill 
75.00m euhedral pyrite grains up to 0.5 cm in diameter 
79.50m fissure fill 
89-94.5m veinlets, grains, wormlets, patches 
107.80m erratic patches up to 2 cm in diameter 
111.80m one veinlet 
Core angle about 45˚. 

From [m] To [m] Rock type Describtion 
0.00 12.60 Overburden  
12.60 23.40 Black schist  
23.40 28.20 Phyllite  
28.20 49.30 Black schist  

 EOH  Summary log: In black schists the amount of graphite varies between 50-
90% the rest being silicates and iron sulphides. Amount of sulphides 
<10%. Core angle about 45˚. 
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APPENDIX A. Drill core logs 
 
Drill hole TER-1 

 
Drill Hole TER-2 

 
Drill Hole TER-3 

 

  

From [m] To [m] Rock type Describtion 
0.00 13.60 Overburden  
13.60 38.75 Phyllite Relatively homogenous, very finely laminated layering. Some 

sulphides in the last meter. 
38.75 45.20 Conglomerate Heterogenous, tectonised, clasts barely identifiable. 
45.20 45.23 Massive sulphide 

vein 
Composed of iron sulphides, obviously two generations of pyrite (one 
forming larger euhedral grains) plus minor pyrrhotite. 

45.23 52.50 Conglomerate Like 38.75-45.20 m.  
52.50 64.00 Conglomerate Coarser clasts of various sedimentary rock types. Clear elongation. 

Resembles breccia in places. Some sulphides. 
64.00 114.10 Black schist Small amount of iron sulphides forming 1 mm wide laminae and 

wormlets. Graphite forms erratic thumb size blebs, but is generally 
very fine grained. Lots of core loss till 92 m totalling to 2.30 m. Last 
22 m intact. 

114.10 152.30 Sandstone Summary log: Varies from minor quartzite sections through impure 
quartzite to clayish rock. May contain some volcanic debris. Brownish 
to 133.50m. First meter sulphide bearing. Core angle about 45˚. 

 EOH  Summary log: Core angle about 45˚. 

From [m] To [m] Rock type Describtion 
0.00 10.90 Overburden  
10.90 18.00 Sandstone Thin bedded sedimentary rock, mostly impure quartzite. 
18.00 18.38 Quartz vein  
18.38 26.15 Sandstone Like 10.90-18.00 m. 
26.15 56.20 Phyllite Contains coarser grained sedimentary layers. Sulphides at 28 and 42m.  
56.20 82.90 Phyllite One millimetre wide Fe sulphide laminae from 63m onwards. 
82.90 91.00 Quartzite Heterogenous section of variably impurity bearing quartzite. Erratic 

sulphide (pyrite?) grains and a stringer. 
 EOH  Summary log: Carbonate present throughout the core, often with 

sulphides. Section 63.5-83m may be the EM conductor targeted. Core 
angle about 45˚. 

From [m] To [m] Rock type Describtion 
0.00 9.90 Overburden  
9.90 11.80 Phyllite Broken bedrock or boulder. 
11.80 29.55 Phyllite Some sulphides at 15.30m. 
29.55 35.55 Quartzite Impure quartzite, last 1.8m pure quartzite. Some sulphides, especially in 

last meters. Core loss totalling to 70cm. 
35.55 39.30 Black schist  
39.30 41.05 Phyllite  
41.05 99.20 Black schist  

  EOH Summary log: In black schists the amount of graphite varies between 50-
90% the rest being silicates and iron sulphides. Core angle about 45˚. 
Amount of sulphides <10%. 
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Drill hole TER-4 

 
Drill hole TER-5 
From [m] To [m] Rock type Describtion 
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11.80 24.10 Quartzite Impure quartzite. 
24.10 25.20 Conglomerate  
25.20 28.10 Quartzite Impure quartzite. 
28.10 30.20 Conglomerate  
30.20 32.10 Quartzite Impure quartzite. 
32.10 39.30 Siltstone Like quartzite, but contains little sericite. 
39.30 49.30 Tuffite Laminar layering. 
49.30 57.00 Tuffite Very fine grained, massive, structureless. 
57.00 68.90 Sandstone Not true sandstone, but merely very heterogeneous section of impure 

quartzite and other type of (volcano-)sedimentary layers. Quartz 
segregations. 

68.90 74.30 Tuffite Partly coarser clastic sediment material. 
74.30 85.15 Conglomerate Not necessarily true conglomerate, but merely a section composed of 

larger quartz segregations and variable clastic sediments. Tectonised 
(brecciated?). 

85.15 98.25 Phyllite Fine grained, massive. Section 89-94.5 m blacker in colour containing 
also elevated amounts of iron sulphides. 

98.25 117.75 Marble Hard rock indicating substantial quartz content. 
117.75 124.50 Tuffite Volcano-sedimentary rock 

  EOH Summary log: Most of the contacts between rock type very gradual. 
Section 89-94.5m may be the EM conductor targeted. Erratically iron 
sulphides throughout the hole: 
21.20m patchy blebs 
30.10m euhedral pyrite grain 
41.10m grains 
47.80m pyrite wormlets 
51.70-52.00m pyrite in cavities and cleavage planes 
54.60-55.00m larger irregular patches 
57.60-58.60m matrix/sparse network of sulphides 
61.80m veinlets 
65.20m erratic patches up to 2 cm in diameter 
66.60m fissure fill 
75.00m euhedral pyrite grains up to 0.5 cm in diameter 
79.50m fissure fill 
89-94.5m veinlets, grains, wormlets, patches 
107.80m erratic patches up to 2 cm in diameter 
111.80m one veinlet 
Core angle about 45˚. 

From [m] To [m] Rock type Describtion 
0.00 12.60 Overburden  
12.60 23.40 Black schist  
23.40 28.20 Phyllite  
28.20 49.30 Black schist  

 EOH  Summary log: In black schists the amount of graphite varies between 50-
90% the rest being silicates and iron sulphides. Amount of sulphides 
<10%. Core angle about 45˚. 
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APPENDIX A. Drill core logs 
 
Drill hole TER-1 

 
Drill Hole TER-2 

 
Drill Hole TER-3 

 

  

From [m] To [m] Rock type Describtion 
0.00 13.60 Overburden  
13.60 38.75 Phyllite Relatively homogenous, very finely laminated layering. Some 

sulphides in the last meter. 
38.75 45.20 Conglomerate Heterogenous, tectonised, clasts barely identifiable. 
45.20 45.23 Massive sulphide 

vein 
Composed of iron sulphides, obviously two generations of pyrite (one 
forming larger euhedral grains) plus minor pyrrhotite. 

45.23 52.50 Conglomerate Like 38.75-45.20 m.  
52.50 64.00 Conglomerate Coarser clasts of various sedimentary rock types. Clear elongation. 

Resembles breccia in places. Some sulphides. 
64.00 114.10 Black schist Small amount of iron sulphides forming 1 mm wide laminae and 

wormlets. Graphite forms erratic thumb size blebs, but is generally 
very fine grained. Lots of core loss till 92 m totalling to 2.30 m. Last 
22 m intact. 

114.10 152.30 Sandstone Summary log: Varies from minor quartzite sections through impure 
quartzite to clayish rock. May contain some volcanic debris. Brownish 
to 133.50m. First meter sulphide bearing. Core angle about 45˚. 

 EOH  Summary log: Core angle about 45˚. 
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10.90 18.00 Sandstone Thin bedded sedimentary rock, mostly impure quartzite. 
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18.38 26.15 Sandstone Like 10.90-18.00 m. 
26.15 56.20 Phyllite Contains coarser grained sedimentary layers. Sulphides at 28 and 42m.  
56.20 82.90 Phyllite One millimetre wide Fe sulphide laminae from 63m onwards. 
82.90 91.00 Quartzite Heterogenous section of variably impurity bearing quartzite. Erratic 

sulphide (pyrite?) grains and a stringer. 
 EOH  Summary log: Carbonate present throughout the core, often with 

sulphides. Section 63.5-83m may be the EM conductor targeted. Core 
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0.00 9.90 Overburden  
9.90 11.80 Phyllite Broken bedrock or boulder. 
11.80 29.55 Phyllite Some sulphides at 15.30m. 
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Fig. B4. Impure calcareous quartzite and marble looking rock, TER-2, 88m 
 

Fig. B5. Conglomerate, TER-5, 29m. 
 

Fig. B6.Heterogeneous clastic sediment, sericite bearing. TER-5, 34m. 
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APPENDIX B. Drill core photographs 

 
Fig. B1. Massive Fe sulphide vein bordered by white veins with sulphide blebs, TER-1, 99m. 
 

 
Fig. B2. Iron sulphides in black schist, TER-1, 110m. 
 

 
Fig. B3. Coarser grained clastic sedimentary rock, TER-2, 20m 
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Fig. B4. Impure calcareous quartzite and marble looking rock, TER-2, 88m 
 

Fig. B5. Conglomerate, TER-5, 29m. 
 

Fig. B6.Heterogeneous clastic sediment, sericite bearing. TER-5, 34m. 
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APPENDIX B. Drill core photographs 

 
Fig. B1. Massive Fe sulphide vein bordered by white veins with sulphide blebs, TER-1, 99m. 
 

 
Fig. B2. Iron sulphides in black schist, TER-1, 110m. 
 

 
Fig. B3. Coarser grained clastic sedimentary rock, TER-2, 20m 
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  APPENDIX B 

For Stonerol Oy by Markku Iljina 4th of April 2014 

 

Fig. B7. Heterogeneous section of tectonised volcano-clastic and clastic sediments with scattered iron 
sulphides (s), see enlargement below. TER-5, 60m. 
 

 
Fig. B8. An enlargement from the photo above depicting the style of iron sulphide occurrence (s). TER-5, 
61m. 
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  APPENDIX B 

For Stonerol Oy by Markku Iljina 4th of April 2014 

 

Fig. B7. Heterogeneous section of tectonised volcano-clastic and clastic sediments with scattered iron 
sulphides (s), see enlargement below. TER-5, 60m. 
 

 
Fig. B8. An enlargement from the photo above depicting the style of iron sulphide occurrence (s). TER-5, 
61m. 
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Conclusion / Summarisation of the Skype Discussion 
on April 11th, 2013 

 

Participants: 

 Dr Markku Iljina (MI) 
 Dr Markus Elsasser (ME) 
 Gaby Strausak (GS) 
 
Absent: 

 Ann Bjurström (AB) 
 
 
LEHMIKUMPU, TERVOLA 

Referring to the chemical assays the best detected results were for Zn concentrations with a range from 
500 to 1’000 ppm. Unfortunately, the host rock was mainly black schist (graphite), phyllite or rocks in 
immediate contract with those rock types. From this it follows that the finding is most probably not 
economic. The Greater Tervola area indicates definitely the promise for ore bodies but we have no 
specific indication to continue exploration within the limited budget that Stonerol Oy has. Starting from 
our parameters and their interpretation, which were electrically conductive and non-magnetic rock bodies, 
we did what we could do with our 500 metre drill program. 
In consideration and in comparing our other possibilities elsewhere we decided to leave Tervola and 
withdraw our claim application request. The possibility to sell the claim together with our data, is seen too 
low. MI to instruct AB how to get in contact with the appropriate people for initiating the withdrawal. 
The drill core and assay rejects are stored at GTK at present. Our preferred option is to give this material 
to the national drill core archive in Loppi (75 km from Helsinki), rather than paying a monthly fee for 
storage. MI to contact GTK to check the one-time transport cost and to get this dispatch organised. 
 
NEW PROJECT GENERATION 

MI to study and analyse public GTK data for Northern and Eastern Finland. The idea is, after further 
detailed study and discussions, to add claim reservations to our land bank. 
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OUR CURRENT HOLDINGS 

 Oijärvi 
And in the Greater Salla Area: 
 Tuohivaara 
 Kelloselkä 
The decision of when and how to proceed in these areas and with what kind of measures, will be taken 
after we have other selection of new claim reservation/target from the New Project Generation (see second 
point on page 1). 
 
OIJÄRVI 

MI to focus on the New Project Generation. Decisions on Oijärvi to be done after. As long as we cannot 
attract a financial partner we should move forward step by step only. 
 
INVESTMENT TARGETS 

We are potentially interested in the Koillismaa project (palladium-platinum-base-metals) from Nortec 
Minerals / Finore Mining. MI to get in contact with these people to express our interest. 
On the other two potential investment targets, it was decided not to continue with the Mustavaara 
vanadium-iron project, but keep Akanvaara chrome in mind, however, with lower priority than the 
Koillismaa project. 
 
 
Next Skype meeting: Thursday, June 5th, 2014, 8.00 a.m. CET/ 9.00 a.m. EET.  
MI to contact all parties. 
 
 
 
 
 
 
 
Transcript writer: GS/MI - 11.04.2014 
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Muusanlammit, Palovaara, Hanhilampi and Eksymäselkä look promising and the decision was made 
that we should go for these four targets. These targets are all up north, whereas the other targets are either 
too close to nature conservation or non-gold prospects, and therefore more difficult to develop. The area 
where those chosen four targets are to find is well developed and not very hilly, convenient to reach and 
to work on. 
Outapää is too sensitive due to his closeness to a national park  we should not choose this one. 
Juopulinoja and Vepsä both show underexplored uncommon mineralisation type  we do not want to go 
into another metal, it is tungsten. Therefore, we will not choose these ones either. 
MI suggests not to do claim applications, but to do claim reservations that are valid for two years. He will 
define the locations and put everything together for our claim reservation lodgement. 
We do not speak to people that work no longer for GTK, and we do not any public talk until we get our 
claim reservations approved. This is to avoid any risks. 
 
PROJECTS/AREAS WE STILL HOLD 

The greater Salla Area – Tuohivaara 
The exploration permit application area was reduced, application pending. We have MMI indication. 
 Decision was made that a low-budget electromagnetic and magnetic geophysical work should be 

done. GTK could do the work (easiest way to find out whether the MMI data is fruitful) however, 
MI to check whether there are other companies that could do this work (availability and pricewise). 

After, we will decide on how to move forward. 
 
The greater Salla Area –Kelloselkä 
Resembles geological Tuohivaara. 
 We will see what the outcome will be for Tuohivaara. If there were negative results, we have no 

reason to move forward with Kelloselkä. 
 
Oijärvi/Pentinsuo 
Ground geophysical work should be done, followed by possible drilling. 
 MI to order the processing data from GTK. Together with a GTK expert to interpret whether it 

makes sense to do the drilling. 
If the results were negative we will have no other work program on geophysical work. 
 
Considering Markku’s and GTK’s schedules over the next months, all work on our on-going projects can 
be done by the end of September 2014. 
 
 
Next Skype meeting: Thursday, July 3rd, 2014, 8.00 a.m. CET/ 9.00 a.m. EET. 
 
 
Transcript writer: GS/MI - 06.06.2014 

  

 

Conclusion / Summarisation of the Skype Discussion 
on June 5th, 2013 

 

Participants: 

 Dr Markku Iljina (MI) 
 Dr Markus Elsasser (ME) 
 Ann Bjurström (AB) 
 Gaby Strausak (GS) 
 
 
PROJECT GENERATION / NEW TARGETS 

MI wrote a so called ‘project generation report’ for Stonerol Oy in favour to discuss new potential targets. 
We have all read this report and summarise the decisions below. 
The following seven key observations from the prospects have been discussed: 1) Muusanlammit, 
2) Palovaara, 3) Hanhilampi, 4) Eksymäselkä, 5) Outapää, 6) Juopulinoja and 7) Vepsä 
The location of the targets discussed are: 
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Expenditure calculation of the Tervola drilling campaign

ADC drilling invoice 33'614.60
Clearing of roads, water supply 6'150.00
Clearing of access track, lumberjack 1'016.70
Accommodation, motel in Tervola 403.27
Marking sticks and container for assay rejects 65.40
Drilling preparation and supervising costs 7'694.15 Including day charges, car hires etc.
Assay costs 2'978.68
Licences for vehicles, planned hole 6, PH6 248.00 Forest administration
Permission for drilling and licences for vehicles, TER-5 1'030.24 Forest administration
Damages of forest, TER-5 805.00 Forest administration
Damages of forest, TER-1-4 278.62
GTK core cutting and sample preparation 2'393.00 Core cutting, assisting work, facility rent

SUM 56'677.66
€/m 109.78
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Conclusion / Summarisation of the Skype Discussion 
on July 3rd, 2013 

 

Participants: 

 Dr Markku Iljina (MI) 
 Dr Markus Elsasser (ME) 
 Gaby Strausak (GS) 
 
Absent: 

 Ann Bjurström (AB) 
 
 
PROJECT GENERATION / NEW TARGETS 

In our last Skype discussion we agreed to put in claim reservation for the following four targets: 
Muusanlammit, Palovaara, Hanhilampi and Eksymäsekä. Reservation request was sent in right after our 
meeting but unfortunately, we soon received the answer that all four areas are taken therefore, the 
lodgement has been rejected. Hence, those areas were already reserved at the time MI was doing his work. 
MI found out that Tukes’s public mining register maps were not up-to-date and that is why we could not 
have known this beforehand. 
Following this discussions, new non-gold areas were taken into consideration, also outside of Lapland. MI 
identified two potential areas: Vepsä and Riihilampi. 
 
Vepsä 
Size of the area is 18’314 ha. It is located 50 km East from Oulu (the third biggest town in Finland). The 
area is little explored alloy metals prospect, i.e. tungsten and zinc. Both metals are shown in the entire 
hosting schist belt. There is no housing, claims/exploration permits or nature reservation conflicts. Vepsä 
has been observed and some drilling has been done by GTK. Also, the company Rautaruukki Oy (an iron-
ore company) had done some work there in the 1980ies. It looks like the area is not taken. 
 A reservation application has been loged, Tukes confirmed the receipt of the application and we are 

now awaiting their approval. 
Detailed maps of the area are shown on page 2 and 3 in this summary. 
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Muusanlammit, Palovaara, Hanhilampi and Eksymäsekä. Reservation request was sent in right after our 
meeting but unfortunately, we soon received the answer that all four areas are taken therefore, the 
lodgement has been rejected. Hence, those areas were already reserved at the time MI was doing his work. 
MI found out that Tukes’s public mining register maps were not up-to-date and that is why we could not 
have known this beforehand. 
Following this discussions, new non-gold areas were taken into consideration, also outside of Lapland. MI 
identified two potential areas: Vepsä and Riihilampi. 
 
Vepsä 
Size of the area is 18’314 ha. It is located 50 km East from Oulu (the third biggest town in Finland). The 
area is little explored alloy metals prospect, i.e. tungsten and zinc. Both metals are shown in the entire 
hosting schist belt. There is no housing, claims/exploration permits or nature reservation conflicts. Vepsä 
has been observed and some drilling has been done by GTK. Also, the company Rautaruukki Oy (an iron-
ore company) had done some work there in the 1980ies. It looks like the area is not taken. 
 A reservation application has been loged, Tukes confirmed the receipt of the application and we are 

now awaiting their approval. 
Detailed maps of the area are shown on page 2 and 3 in this summary. 
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Vepsä reservation application area in detail 

  

 

 

 
Vepsä reservation application area
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Riihilampi reservation application area in detail 

  

 

 

Riihilampi 
Size of the area is 4’242 ha. It is located Central/Eastern Finland, close to the Russian border. The area is 
a little explored target for nickel, zinc and maybe a little bit of silver. Kylmäpuro is part of the Riihilampi 
area, also little explored, and is also a zinc target. 
 A reservation application has been loged, Tukes confirmed the receipt of the application and we are 

now awaiting their approval. 
Detailed maps of the area are shown on this and next page. 

 
Riihilampi reservation application area 
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The greater Salla Area –Kelloselkä 
Resembles geological Tuohivaara. 
 We will see what the outcome will be for Tuohivaara. If there were negative results, we have no 

reason to move forward with Kelloselkä. 
 
Oijärvi/Pentinsuo 
Adequate ground geophysical work had been done by GTK. The processing data is available and should 
be sufficient for interpretation. 
 MI to sit together with a GTK expert to interpret whether it makes sense to do the drilling. We will 

then get map and ideas for a drilling. 
 
DIAMONDS 
91 diamond samples that were taken from the Salla area are available from Perth, Western Australia. 
 MI is in correspondence with diamond people at GTK and is in process of finding out whether it 

makes sense in using these Salla MMI samples in diamond exploration and whether the diamond 
testing is feasible or not. Awaiting technical and cost investigations. 

 
 
Next Skype meeting: Thursday, August 28th, 2014, 8.00 a.m. CET/ 9.00 a.m. EET.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Transcript writer: GS/MI - 03.07.2014 

  

 

 

PROJECTS/AREAS - STILL IN PROCESS 
The greater Salla Area – Tuohivaara 
Low-budget electromagnetic and magnetic geophysical work has been done by GTK: Three 
measurements were needed, if we were to proceed to the drill phase. These three measurements are 
marked in red in the map below; 1) east of the lake, 2) west of the lake and 3) south of the lake. 
 We are awaiting GTK’s test results. Decision on how to move forward to be done once the outcome 

is known. 
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Exploration summary of Vepsä and Riihilampi 
reservation areas 

 
 

 

 

 

 

 

August 19, 2014 

 

 

 

 

 

 

 

 

 

For Stonerol OY by Markku Iljina 
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For Stonerol Oy by Markku Iljina 19th of August 2014 
 

EXPLORATION HISTORY, VEPSÄ PROPER ZN-W 
Rautaruukki Oy (1973–82): Regional exploration covering most of the Kiiminki Schist Belt. Exploration 
concentrated in tungsten including, at least, bedrock mapping, glaciogenic boulder survey and localised 
magnetic, electric and gravimetric ground surveys, till geochemical survey, diamond drilling. Scheelite bearing 
boulder and tungsten geochemical anomalies are reported in Vepsä. 

Rio Tinto Zinc (mid-‘90es): Diamond exploration. Drilled one drill hole in Stonerol Oy Vepsä reservation 
area in 1996. 

GTK (1970's–1999, 1996–2000): (in co-operation with University of Oulu) bedrock mapping, glaciogenic 
boulder surveys, high- and low-altitude airborne magnetic, electric and radiometric survey, ground magnetic, 
gravity, VLF-R and slingram surveys, regional and localised till and peat geochemical surveys, percussion 
drilling into uppermost 3 m of bedrock, and detailed petrographic and geochemical investigations of the black 
shales. GTK also tested bedrock surface by drilling. 

EXPLORATION HISTORY, JUOPULINOJA W 
Rautaruukki Oy: Geophysical ground measurements, geochemical sampling, diamond drilling. 

Rautaruukki Oy reports Juopulinoja (including nearby Sadinharju prospect) drill holes to contain small 
amounts of scheelite (tungsten mineral) throughout, but deemed concentration uneconomic without assaying 
concentrations. Scheelite was hosted by skarn-dolomite rock. Large areal geochemical anomalies of Zn, Cu, 
and W (App. C). 

Riihilampi reservation area, Ni and Zn 
Stonerol Oy Riihilampi reservation area has been subjected in to nickel, zinc, silver, and diamond exploration 
in the past. Base metals have been explored by GTK and private Finnish company Kajaani Oy the latter 
extending exploration to drilling phase. The company is reported to have drilled ten drill holes (five in 
Riihilampi proper, five in Kylmäpuro) totalling 1,346 meters. Rio Tinto Zinc ltd together with its Finnish 
alliance company Luikonlahti Oy is reported to have done also diamond exploration in the reservation area 
and to have sunken four drill holes. 

Results of the past exploration have not led to further exploration.  

Riihilampi, nickel 

Discovery By Kajaani Oy. In summer 1984 Mr. Antero Kilponen sent to Kajaani Oy 
a serpentinite sample from Iivantiira area in Kuhmo that contained 2 wt. 
% nickel, 0.12 wt. % copper, 0.05 wt % cobalt, 0.1 ppm Au and 0.7 ppm 
Pd. In spring 1987 Kajaani Oy made 5 diamond drill holes to the 
Riihilampi serpentinite lens and found the nickel mineralisation. 

 
  

 
 

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

Exploration summary of Vepsä and Riihilampi reservation areas 
Both Vepsä and Riihilampi reservation areas are composed of two separately reported mineral deposit 
indications (Fig. 1). More detailed location maps are presented in Appendix A. Geological maps of both areas 
are in App. B. 

 

Fig. 1. Location of claim reservation areas. For explanation, see text. 

Vepsä reservation area, Zn and W 
The two Vepsä indications, Juopulinoja and Vepsä proper, are both confined to roughly north-south trending 
mafic volcanite and mica schist (Fig. 2). These indications are little explored alloy metals, tungsten and zinc, 
prospects. Both tungsten and zinc showings are known in the entire hosting schist belt known as Kiiminki 
Schist Belt. High-grade, but pocket size Zn-Pb-Au-Ag occurrences are known to NW from Stonerol Oy 
reservation area. In total 74 drill holes amounting to 8,180 meters are archived from Stonerol Oy Vepsä claim 
reservation area. 

Mineral indications do spatially follow mafic volcanite, which is accompanied by dolomite, skarn, chert, and 
iron formations (App. B). 

 

Fig. 2. Juopulinoja tungsten (W) and Vepsä zinc-tungsten (Zn-W) prospects on geological map. Archived drill holes crosses. 
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Appendix A Reservations on location map  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Vepsä reservation on larger scale road map. 
  

 
 

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

GTK report: 
The Riihilampi nickel occurrence is located in one “mini” greenstone belt in the eastern side of the 
Kuhmo greenstone belt, about 40 km north from the centre of Kuhmo. The Riihilampi deposit is 
not very well known (only 5 drill holes) and there are no other publications than one archive report. 
The deposit is mainly of disseminated nickel  mineralisation type hosted by an about 300 m long and 
50-100 m thick komatiitic serpentinite lens (olivine mesocumulate), which is surrounded by 
Archaean tonalite gneiss and amphibolites. According to the 5 drill holes nickel content varies 
between 0.2-0.4 wt %. Anyway the drill hole no. 5 contains 2-3 cm thick massive sulphide “vein” 
just between the serpentinite lens and the wall rock (hornblende gneiss). Old, about 10 cm long 
sample (92.84-92.94 m) was reported to cotain 2.39 wt % Ni and new analysis from interval 92.64-
92.94 (30 cm) gave 0.59 wt % Ni. The PGE content is even but quite low (0.02-0.25 ppm), but also 
the nickel content of these samples were low. The nickel-richest sample contains 0.25 ppm PGEs 
(Pd 0.16 ppm). 

Kylmäpuro, zinc 

Best sections 1–3 m @ 0.4% Zn, 0.1% Pb, 50 ppm Ag 

Discovery By Kajaani Oy: Zn- and Pb-rich boulder samples provided by amateur 
prospectors led the company to the area; the deposit was discovered by 
core drilling guided by basal till geochemistry sampled by percussion 
drilling. 

Exploration 
history 

Kajaani Oy (1981–1990): Bedrock mapping, magnetic and slingram 
ground survey, percussion drilling into bedrock surface through the 
overburden, diamond drilling. 
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Vepsä reservation on larger scale road map. 
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core drilling guided by basal till geochemistry sampled by percussion 
drilling. 
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Appendix A Reservations on location map  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 

 
Riihilampi reservation on larger scale road map. 
  

 
Appendix A Reservations on location map  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Vepsä reservation on smaller scale road map. 
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Vepsä reservation on smaller scale road map. 
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Appendix B Geological maps of reservations areas  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Detailed geological map of the Vepsä reservation area. 
  

 
Appendix A Reservations on location map  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Riihilampi reservation on smaller scale road map. 
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Appendix B Geological maps of reservations areas  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Detailed geological map of the Vepsä reservation area. 
  

 
Appendix A Reservations on location map  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Riihilampi reservation on smaller scale road map. 
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Appendix C Geochemical maps of Juopulinoja prospect (Vepsä)  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
Counts of scheelite (tungsten mineral) grains in heavy mineral separate of till (kpl = pieces). Juopulinoja 
prospect in the Vepsä reservation area. 
 

 
Amount of copper in heavy mineral separate of till, ppm = g/t. Juopulinoja prospect in the Vepsä reservation 
area. 
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Detailed geological map of the Riihilampi reservation area. 
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prospect in the Vepsä reservation area. 
 

 
Amount of copper in heavy mineral separate of till, ppm = g/t. Juopulinoja prospect in the Vepsä reservation 
area. 
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Detailed geological map of the Riihilampi reservation area. 
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Appendix C Geochemical maps of Juopulinoja prospect (Vepsä)  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
 
Amount of zinc in heavy mineral separate of till, ppm = g/t. Juopulinoja prospect in the Vepsä reservation 
area. 
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Appendix C Geochemical maps of Juopulinoja prospect (Vepsä)  

For Stonerol Oy by Markku Iljina 19th of August 2014 
 

 
 
Amount of zinc in heavy mineral separate of till, ppm = g/t. Juopulinoja prospect in the Vepsä reservation 
area. 
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Riihilampi 
Our reservation application has been approved. MI to do a field trip still before snowfall. Further project 
work to be discussed. 
Tungsten: Please refer to the extra attachment; a report from the European Commission writing about 
critical raw materials profiles. Tungsten is mentioned on page 193 to page 202. 
 Our winter work program (for broader 2015 summer plan): MI to do in-depth research on the metal 

tungsten. If we were successful, we might get support from the EU because of the strategy we are 
working with. 

 
Oijärvi/Pentinsuo 
This will be our next drilling target during winter 2014/2015 because Oijärvi looks more attractive 
compared to Tuohivaara. Drilling can be done, even if there was snow. 
 MI to present GTK’s finding and make planning suggestions. 
 
The greater Salla Area – Tuohivaara 
We will make any decisions on Tuohivaara after we are finished with the work at Oijärvi. Tuohivaara 
looks less attractive compared to Oijärvi. 
 MI to present GTK results to us. 
 
DIAMONDS 
The diamond samples have arrived from Australia (taken from the ex-Salla area). 
 MI to handle the testing for diamonds. 
 
 
Next Skype meeting: Monday, October 20th, 2014, 8.00 a.m. CET/ 9.00 a.m. EET.  
 
 
 
 
 
 
 
 
Transcript writer: GS/ME - 04.09.2014 

  

 

Conclusion / Summarisation of the Skype Discussion 
on September 4th, 2013 

 

 

Participants: 

 Dr Markku Iljina (MI) 
 Dr Markus Elsasser (ME) 
 Ann Bjurström (AB) 
 Gaby Strausak (GS) 
 
 
PROJECT GENERATION / NEW TARGETS 
Vepsä 
Our reservation application has been approved. Further project work to be discussed. 
 
Further development 
Some months ago, a junior geologist (woman) sent us an application including her CV as Stonerol Oy had 
attracted her attention. She is very interested in Stonerol Oy and keen on working for us. As we did not 
have any job opportunities available at that time and still do not have, we kept her CV on file. 
Last month, she noted that our reservation application for Vepsä had been granted. She then sent us a 
letter of enquiry, explaining that she had done field work in the same geological formation which hosts 
our Vepsä prospect and that she had measured high silver contents there (close to the city Oulu). 
 MI to meet up with this woman to get a first impression, to get to know her better and to find out 

what she intends to do next. We are still unable to offer her a full-time employment at Stonerol Oy 
however, we consider to have a field excursion to see her findings. 

 MI will find out if her findings were worthwhile to explore (of course after MI checked the geological 
map). In any case, we should lodge in a small reservation application for this area, asap. We do not 
know yet, whether this area has already been taken or if someone else is already in front of ‘the 
queue’. 

 MI to go on field excursion with her at our Vepsä target. See what her opinion is on this. 
 Our proposal to her: EUR 200.- plus EUR 39.- for meeting and field visit (expenditure of time: 

approx. 2 working days). 
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however, we consider to have a field excursion to see her findings. 

 MI will find out if her findings were worthwhile to explore (of course after MI checked the geological 
map). In any case, we should lodge in a small reservation application for this area, asap. We do not 
know yet, whether this area has already been taken or if someone else is already in front of ‘the 
queue’. 

 MI to go on field excursion with her at our Vepsä target. See what her opinion is on this. 
 Our proposal to her: EUR 200.- plus EUR 39.- for meeting and field visit (expenditure of time: 

approx. 2 working days). 
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1.19 Tungsten (Wolframium) 

 
1.19.1 Introduction  

Tungsten (W, atomic number 74) is relatively rare in the Earth’s crust with an estimated abundance of 1.5 
ppm.a  Tungsten has the highest melting point of all metalsb; therefore it is used for manufacturing 
filaments for light bulbs, which is the most common applicationc.  Another special property is its high 
density of 19.26g/cm3; hence the name for this material is derived from the Swedish expression “tung 
sten” which means heavy stone.d  Thus, tungsten is 19.3 times heavier than water and 1.7 times heavier 
than lead.  In its unprocessed state, tungsten is brittle and consequently difficult to work.e  Tungsten 
carbide is one of the hardest materials (2350 DPH30).d  Due to this characteristic, it is used for cutting 
tools which represents the largest use of the element tungsten.f 
 
A supply chain map for tungsten is shown in Figure 203.  After mining, the ore is concentrated, usually 
nearby.  After this stage the concentrated ore is mixed with in-process and end-of-life scrap and pre-
treated to remove impurities.  After this stage ammonium paratungstate (APT) is most commonly 
produced; this is the most common intermediate, used to manufacture other tungsten chemicals and 
products.  All these stages occur within the EU to some extent; mining and concentration occurs on a 
smaller scale than the upstream processes. 
 
Figure 203: Supply chain map for tungsten 

 
Note: Orange colour represents stages of the supply chain which take place in Europe to some extent  
 

1.19.2 Supply  

Primary sources, production and refining 
In nature, tungsten does not occur in metallic form but in 45 mineralsg, of which only two, wolframite and 
scheelite, have any economic importance.h  Economically recoverable ores contain 0.1-2.5% WO3.b  With 
few exceptions, tungsten is mined in relatively small underground mines which extract less than 2,000 
tonnes of ore per day.i  For commercial trading 65-75% WO3 content is required for further refining; 
hence the ores first have to be treated.j  Beside tungsten ores, today about 30% of tungsten scrap is used 
as raw material.k 
 

                                                            
a
 Metalle: Die Refraktärmetalle Niob, Tantal, Wolfram, Molybdän und Rhenium, Winnacker-Küchler, 2012 

b
 Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten Compounds, Wiley-VCH Verlag GmbH & Co. KGaA, 2012 

c
 European Mineral Statistics 2007-2011, British Geological Survey, 2013 

d
 Encyclopedia of the elements: Tungsten, Enghag, Wiley-VCH Verlag GmbH & Co. KGaA, 2004 

e
 Facts on File Dictionary of Chemistry (4th edition), Daintith, 2005 

f
 European Mineral Statistics 2007-2011, British Geological Survey, 2013 

g
 International Mineral Association (IMA), Commission on New Minerals, Nomenclature and Classification: List of Mineral Names, 03/2009 (updated 02/2012) 

h
 ITIA www.itia.info 

i
 Audion, Labbé, avec collaboration extérieure de la CEIS (2010) - Panorama mondial 2011 du marché du tungstène. Rapport public. BRGM/RP-61341-FR 

j
 Audion, Labbé, avec collaboration extérieure de la CEIS (2010) - Panorama mondial 2011 du marché du tungstène. Rapport public. BRGM/RP-61341-FR 

k
 Metalle: Die Refraktärmetalle Niob, Tantal, Wolfram, Molybdän und Rhenium, Winnacker-Küchler, 2012 
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a
 Metalle: Die Refraktärmetalle Niob, Tantal, Wolfram, Molybdän und Rhenium, Winnacker-Küchler, 2012 

b
 Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten Compounds, Wiley-VCH Verlag GmbH & Co. KGaA, 2012 

c
 European Mineral Statistics 2007-2011, British Geological Survey, 2013 

d
 Encyclopedia of the elements: Tungsten, Enghag, Wiley-VCH Verlag GmbH & Co. KGaA, 2004 

e
 Facts on File Dictionary of Chemistry (4th edition), Daintith, 2005 

f
 European Mineral Statistics 2007-2011, British Geological Survey, 2013 

g
 International Mineral Association (IMA), Commission on New Minerals, Nomenclature and Classification: List of Mineral Names, 03/2009 (updated 02/2012) 

h
 ITIA www.itia.info 

i
 Audion, Labbé, avec collaboration extérieure de la CEIS (2010) - Panorama mondial 2011 du marché du tungstène. Rapport public. BRGM/RP-61341-FR 

j
 Audion, Labbé, avec collaboration extérieure de la CEIS (2010) - Panorama mondial 2011 du marché du tungstène. Rapport public. BRGM/RP-61341-FR 

k
 Metalle: Die Refraktärmetalle Niob, Tantal, Wolfram, Molybdän und Rhenium, Winnacker-Küchler, 2012 
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Figure 204: Worldwide production of tungsten in 2010 

 
Source: World Mining Data 2012 
 
EU trade flows and consumption 
Trade flow data for the past five years shows that, after a period of relative balance in import and export, 
there has been a large growth in import in the last year – imports grew even further up to 70 000 t in 
2013. These figures do not include trade of substances and articles derived from tungsten ores and 
concentrates such as APT. 
 
Figure 205: Trends in extra-EU trade for tungsten ores and concentrates, tonnes 

 
Source: Eurostat-Comext Database, Code 26110000 [Accessed November 2013] 

 
Data for 2012 shows that the major export partners of the EU are the USA, Brazil, Japan, and several 
other countries (Figure 206).  By contrast, data for EU imports show that they are dominated by Russia, 
exceeding total Russian supply, indicating that this is imported to Russia prior to export to the EU.  
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Common processes to obtain tungsten concentrates from ores are sorting, gravity separation, froth 
flotation, magnetic, and electrostatic separation.a  The ore-dressing plants are usually close to the mines 
to keep transportation costs low.b  Economically, the most important tungsten ores are wolframite and 
scheelite.  The latter is concentrated by gravimetric methods or froth flotation or a combination of both, 
while wolframite is treated with gravity methods and/or magnetic separation to obtain tungsten ore 
concentrates.m  
 
Following this first concentration step, a pre-treatment of the derived concentrates and of some scrap is 
applied to remove remaining impurities.m  Subsequently, APT (chemical formula: 
(NH4)10[H2W12O42]*H2O), which is the main and highly pure intermediate product, is produced.j  APT is in 
turn used to produce the chemicals blue and yellow tungsten oxide and tungstic acid, as well as tungsten 
metal, tungsten powder, ferrotungsten, and other tungsten alloys.j  
 
Supply details 
Major tungsten deposits are located in China, Canada and Russia.m  The biggest deposits in Europe 
currently in use are situated in Portugal and Austriac (Table 49). 
 
Table 49: World tungsten mine production and reserves, tonnes of tungsten content 
Country Mine production Mine production Reserves 

2011 2012 e 

USA NA NA 140,000 
Austria 1,100 1,100 10,000 
Bolivia 1,100 1,100 53,000 
Canada 1,970 2,000 120,000 
China 61,800 62,000 1,900,000 
Portugal 820 820 4,200 
Russia 3,500 3,500 250,000 
Other countries 2,700 3,000 760,000 
World total 
(rounded) 73,100 73,000 3,200,000 

Source:  Mineral Commodity Summaries: Tungsten, US Geological Survey, 2013 
(e) Estimated. (NA) Not available. 
 
In 2010, about 85% of the world’s tungsten production came from China (Figure 204).  Other than China, 
there are several tungsten producing countries, such as Russia, Bolivia, Vietnam, Austria, Rwanda and 
Portugal,  which make minor contributions to global tungsten production. China is not only the most 
important supplier of tungsten but also its largest consumer.  To ensure the domestic supply, the Chinese 
government has put a range of measures to limit exports of several kinds of tungsten.d  The EU relies 
heavily on tungsten imports.  Europe’s import dependence for tungsten is estimated at 74%.e 
 

                                                            
a
 Lassner, Schubert: Tungsten - Properties, Chemistry, Technology of the Element, Alloys, and Chemical Compounds, Kluwer Academic, 1999 

b
 Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten Compounds, Wiley-VCH Verlag GmbH & Co. KGaA, 2012 

c
 Encyclopedia of the elements: Tungsten, Enghag, Wiley-VCH Verlag GmbH & Co. KGaA, 2004 

d
 Metal Pages, World Tungsten Report, 2012 

e
 Polinares working paper n. 14, European dependence on and concentration tendencies of the material production, March 2012 
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Common processes to obtain tungsten concentrates from ores are sorting, gravity separation, froth 
flotation, magnetic, and electrostatic separation.a  The ore-dressing plants are usually close to the mines 
to keep transportation costs low.b  Economically, the most important tungsten ores are wolframite and 
scheelite.  The latter is concentrated by gravimetric methods or froth flotation or a combination of both, 
while wolframite is treated with gravity methods and/or magnetic separation to obtain tungsten ore 
concentrates.m  
 
Following this first concentration step, a pre-treatment of the derived concentrates and of some scrap is 
applied to remove remaining impurities.m  Subsequently, APT (chemical formula: 
(NH4)10[H2W12O42]*H2O), which is the main and highly pure intermediate product, is produced.j  APT is in 
turn used to produce the chemicals blue and yellow tungsten oxide and tungstic acid, as well as tungsten 
metal, tungsten powder, ferrotungsten, and other tungsten alloys.j  
 
Supply details 
Major tungsten deposits are located in China, Canada and Russia.m  The biggest deposits in Europe 
currently in use are situated in Portugal and Austriac (Table 49). 
 
Table 49: World tungsten mine production and reserves, tonnes of tungsten content 
Country Mine production Mine production Reserves 

2011 2012 e 

USA NA NA 140,000 
Austria 1,100 1,100 10,000 
Bolivia 1,100 1,100 53,000 
Canada 1,970 2,000 120,000 
China 61,800 62,000 1,900,000 
Portugal 820 820 4,200 
Russia 3,500 3,500 250,000 
Other countries 2,700 3,000 760,000 
World total 
(rounded) 73,100 73,000 3,200,000 

Source:  Mineral Commodity Summaries: Tungsten, US Geological Survey, 2013 
(e) Estimated. (NA) Not available. 
 
In 2010, about 85% of the world’s tungsten production came from China (Figure 204).  Other than China, 
there are several tungsten producing countries, such as Russia, Bolivia, Vietnam, Austria, Rwanda and 
Portugal,  which make minor contributions to global tungsten production. China is not only the most 
important supplier of tungsten but also its largest consumer.  To ensure the domestic supply, the Chinese 
government has put a range of measures to limit exports of several kinds of tungsten.d  The EU relies 
heavily on tungsten imports.  Europe’s import dependence for tungsten is estimated at 74%.e 
 

                                                            
a
 Lassner, Schubert: Tungsten - Properties, Chemistry, Technology of the Element, Alloys, and Chemical Compounds, Kluwer Academic, 1999 

b
 Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten Compounds, Wiley-VCH Verlag GmbH & Co. KGaA, 2012 

c
 Encyclopedia of the elements: Tungsten, Enghag, Wiley-VCH Verlag GmbH & Co. KGaA, 2004 

d
 Metal Pages, World Tungsten Report, 2012 

e
 Polinares working paper n. 14, European dependence on and concentration tendencies of the material production, March 2012 
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Figure 208: EU exports and imports of tungsten , 2012 

 
 
 

 
Source: Eurostat-Comext Database, CN 8101, tungsten "wolfram" and articles thereof, n.e.s.; tungsten waste and scrap (excl. Ash and 
residues containing tungsten) [Accessed November 2013] 
 
Europe’s share of world primary and secondary tungsten consumption is estimated at 12,000 tonnes or 
13% of the world total of 90,000 tonnes for 2011.   
 
China is the world’s largest tungsten consumer, with approximately half of total world consumption.  The 
United States accounts for 14% and Japan 11%, with 11% in other countries (Figure 209). 
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Figure 206:EU exports and imports of tungsten ores and concentrates, 2012 

 
Source: Eurostat-Comext Database, Code 26110000  [Accessed November 2013] 

 
Trends for unwrought tungsten, articles of tungsten and tungsten waste and scrap are shown in Figure 
207. The EU is overall a net-importer importer importing on average 1,100 tonnes between 2008 and 
2012. These figures do not include all forms of tungsten and are therefore not complete. 
 
Figure 207: Trends in extra-EU trade for tungsten, tonnes 

 
Source: Eurostat-Comext Database, CN 8101, tungsten "wolfram" and articles thereof, n.e.s.; tungsten waste and scrap (excl. Ash and 
residues containing tungsten) [Accessed November 2013] 
 
Figure 208 shows the major trading partners for unwrought tungsten, articles of tungsten and tungsten 
waste and scrap. As can be seen, the US is both the major importer and exporter of these materials. This 
likely to be due to different forms of tungsten being produced and used in different countries.  
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Source: DERA, HWWI (2013) Ursachen von Preispeaks, -einbrüchen und –trends bei mineralischen Rohstoffen (Causes of price peaks, 
collapses and trends of mineral raw materials), Hamburg Institute of International Economics (HWWI) in contract for Deutsche 
Rohstoffagentur (DERA). April 201,  translated into English by Fraunhofer ISI 
 
Applications 
Due to its exceptional physical properties, tungsten is used for a wide range of applications.  The largest 
share (60%) is used for the production of cemented carbides.  The rest is used for fabricated products, 
alloy steels, super alloys and tungsten alloys (Figure 211). Worldwide data is shown as European data was 
not available at the time of writing. 
 
Figure 211: Worldwide end-use of tungsten in 2010 

 
Source: Critical Raw Materials for the EU 2010 
 
The majority of tungsten is used for hard metals whose main component is tungsten carbide (WC).  They 
are characterized by high wear resistance even at high temperatures.  Therefore hard metals are used for 
cutting and drilling tools.a  Similar properties arise from the addition of tungsten to steel.a 
 
The widest range of applications is represented by tungsten alloys.  They are used in lighting technology, 
electrical and electronic technology, high-temperature technology (e.g. furnaces, power stations), 
welding, spark erosion, space travel and aircraft devices, armaments and laser technology.a  
 

1.19.4 Outlook 

The outlook forecast for the world tungsten supply and demand is shown in Figure 212.  Overall market 
growth for tungsten is expected to be reasonably strong, with annual growth forecast at around 4.5% per 
year to 2020.  Particularly strong growth is expected in the tungsten chemicals sector, with the size of this 
market segment expected to double by 2020.  Demand growth in the more established cemented 
carbides, steel alloy and tungsten products will be slightly more moderate at 3-4% per year. 
 
On the supply side, higher prices have stimulated greater interest in both new mine projects and also 
recycling.  Considerable growth is expected to take place for secondary production, in particular.  The 
share of secondary tungsten is anticipated to increase from around a quarter to nearer a third of total 
world tungsten supply by 2020.  In terms of primary production, Asia’s share of world tungsten mine 
production is expected to fall below 80% by 2020, with corresponding increases in Europe, North America 
and Australia, where there are quite a number of development projects.  Some of these have reported 

                                                            
a
 Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten Compounds, Wiley-VCH Verlag GmbH & Co. KGaA, 2012 
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Figure 209: World (Primary and Secondary) Tungsten Consumption by Country, 2011 (%) 

 
Source: Roskill Presentation (December 2012), Tungsten: Trends in demand and a short primer on China 
 

1.19.3 Demand  

Prices and markets 
Due to its exceptional properties, tungsten has been considered economically important throughout the 
last century.  Figure 210 shows how the different supply and demand situations worldwide influenced 
tungsten prices during that time.  Tungsten prices have been more stable and less volatile during the 
1980s and 1990s compared to historical trends.  It was not until 2005/2006 that prices climbed again 
when global demand increased while Chinese exports declined. a 

Figure 210: Development of real tungsten prices (Prices are deflated, 2011 = 100). 

 

                                                            
a
 DERA, HWWI (2013) Ursachen von Preispeaks, -einbrüchen und –trends bei mineralischen Rohstoffen. April 2013. 
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Rohstoffagentur (DERA). April 201,  translated into English by Fraunhofer ISI 
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share of secondary tungsten is anticipated to increase from around a quarter to nearer a third of total 
world tungsten supply by 2020.  In terms of primary production, Asia’s share of world tungsten mine 
production is expected to fall below 80% by 2020, with corresponding increases in Europe, North America 
and Australia, where there are quite a number of development projects.  Some of these have reported 

                                                            
a
 Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten Compounds, Wiley-VCH Verlag GmbH & Co. KGaA, 2012 
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Figure 209: World (Primary and Secondary) Tungsten Consumption by Country, 2011 (%) 

 
Source: Roskill Presentation (December 2012), Tungsten: Trends in demand and a short primer on China 
 

1.19.3 Demand  

Prices and markets 
Due to its exceptional properties, tungsten has been considered economically important throughout the 
last century.  Figure 210 shows how the different supply and demand situations worldwide influenced 
tungsten prices during that time.  Tungsten prices have been more stable and less volatile during the 
1980s and 1990s compared to historical trends.  It was not until 2005/2006 that prices climbed again 
when global demand increased while Chinese exports declined. a 

Figure 210: Development of real tungsten prices (Prices are deflated, 2011 = 100). 

 

                                                            
a
 DERA, HWWI (2013) Ursachen von Preispeaks, -einbrüchen und –trends bei mineralischen Rohstoffen. April 2013. 
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1.19.5 Resource efficiency and recycling 

Compared to tungsten-bearing ores, tungsten scrap has high tungsten content; therefore recycling is 
important to supply the total tungsten demand (Figure 213).  Moreover the value of further metals in 
tungsten alloys (e.g. tantalum, cobalt, nickel) leads to economic recycling, as well as environmental 
benefits.a  In the quantitative assessment, a recycling rate of 0.37 has been used.  
 
Figure 213: Tungsten flowchart: Primary and secondary tungsten 

 
Source: Ullmann’s Encyclopedia of Industrial Chemistry: Tungsten, Tungsten Alloys, and Tungsten  Compounds, Wiley-VCH Verlag GmbH 
& Co. KGaA, 2012 
 
Due to tungsten’s unique properties, substitutes for most applications result in a loss of performance or 
in an increased cost; however, there are some potential substitutes for tungsten.  In cemented carbides 
and other applications, tungsten and its compounds can be replaced by molybdenum, titanium, ceramics 
depleted uranium or hardened steel.  For lightning equipment tungsten filaments can be substituted by 
carbon nanotube filaments, light-emitting diodes or other light sources.a 
 
Figure 214: Substitutability of tungsten scoring used in the analysis 
Use Substitutability score 
Tungsten alloys 0.7 
Superalloys 1.0 
Fabricated products 1.0 
Alloy steels (mainly tool steel, >80%) 0.7 
Cemented carbides 0.7 
 
 
  

                                                            
a
 Mineral Commodity Summaries: Tungsten, US Geological Survey, 2013 
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mine plans for the life of the mines of only 4-5 years; although it is likely that the mines will continue 
beyond these initial life times, as further reserves are identified and exploited.   
 
Overall, the market for tungsten is expected to remain roughly in balance, with a small surplus opening 
up by 2014, as some new mines reach the market.  However, by 2017 and 2020, demand is expected to 
catch up again with these scheduled production increases. 
 
Figure 212: World total tungsten supply and end-use forecasts to 2020 (tonnes) 

 
Source: Roskill Information Services for 2013 CRM study  
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mine plans for the life of the mines of only 4-5 years; although it is likely that the mines will continue 
beyond these initial life times, as further reserves are identified and exploited.   
 
Overall, the market for tungsten is expected to remain roughly in balance, with a small surplus opening 
up by 2014, as some new mines reach the market.  However, by 2017 and 2020, demand is expected to 
catch up again with these scheduled production increases. 
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Drilling Program Photographs, Tervola in February 2014 
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1.19.6 Specific issues 

China - the world’s largest supplier of tungsten ores, concentrates and intermediates - has placed 
restrictions on exports of these materials.  The export quota for tungsten has been falling over time, 
reducing from 15,700 tonnes to 15,400 tonnes between 2011 and 2012. a A trade dispute is currently 
underway at the World Trade Organisation on the legality of China's export quota system. 
 
According to the Directive 2005/32/EG the European Parliament establishes a framework for ecodesign 
requirements for energy using products.  As a consequence, some kinds of incandescent lamps were 
phased out from the EU market from 2009 to 2012.b  However, the amount of tungsten used for light 
bulbs represents only a minor part of the total quantity of tungsten traded worldwide. 
 
 

                                                            
a
 World Tungsten Summary, Metal Pages Ltd. 2012 

b
 ec.europa.eu/energy/efficiency/ecodesign/doc/committee/2008_12_08_technical_briefing_household lamps.pdf, retrieved online: 30 August 2013 
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