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fi
tailor-made services, which 

fi
and technical know-how. GTK 

ff -
bases and other data resourc-
es and a wide range of expert 
advisory services. For these 
reasons, Finland is ranked 
as one of the most attractive 
countries for mining and ex-
ploration in the annual sur-
veys conducted by the Cana-
dian Fraser Institute. Recent 
discoveries in Finland, such 
as Sakatti Cu-Ni-PGE (Anglo 
American Finland), Rompas 
Au (Mawson Resources Ltd.), 
and Aamurusko Au (Aurion 
Resources Ltd.), highlight the 
ore potential and unexplored 
nature of the country. For 
more information on these 
opportunities, see the Min-
ing Finland website (http://
www.miningf inland.com/
opportunities).

Welcome to Finland

Finland, in the center of the 
Fennoscandian Shield, has 
similar geology and metallo-
geny to other Precambrian 
shields around the globe. The 
distinct pro-mining attitude, 
political and economic sta-
bility, and clear mining and 
environmental legislation in 
Finland create favorable con-
ditions for the exploration 
and mining industry. The 
country also has highly de-
veloped infrastructure, with 
good port facilities, an exten-
sive high-voltage power grid, 
and a comprehensive road 
and airport network. 

The Geological Survey of 
Finland (GTK) is a national 
geological organization oper-
ating under the Ministry of 
Employment and the Econo-
my ( fi ). One of 
the main duties of GTK as a 

 fi  -
mation center is to promote 
and support mineral explo-
ration and mining in Finland 
by providing high-quality 
data. GTK also actively identi-
fi  
mineral potential, in order to 
encourage follow-up explora-
tion and exploitation by the 
private sector. 
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This prospectus outlines ge-
ological and mineral potential 
information on the Kuluskaira 
area, which is located close to 
the city of Rovaniemi in North-
ern Finland (Fig. 1). The area 
extends to about 30 km in 
the E-W direction and 15 km 
in the N-S direction. The land 
is mainly uninhabited except 
near lakes, but is easily acces-
sible via an extensive forest 
road network. Land use is cur-
rently reserved for forestry, 
and exploration activities are 
not restricted by the Natura 
2000 network or other nature 
conservation scheme. Like all 
of Northern Finland, Kulus-

Location, access and environmental statement

kaira falls within the reindeer 
herding area. An exploration 
permit for the area can be 
obtained by submitting an ap-
plication to the Finnish Safety 
and Chemical Agency, TUKES. 
Information on currently valid 
exploration and mining per-
mits can be obtained from the 
interactive mineral deposits 
and exploration map service 
(http://gtkdata.gtk.fi/MDaE/
index.html fi  
be loaded from the TUKES 
website (    fi  

fi ). 
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Exploration history
Exploration activities in the 
Kuluskaira started following 
the arrival of promising lay-
man samples from the area. 
In 1980, Rautaruukki Oy start-
ed tungsten exploration on 
the basis of W-, Cu-, Co- and 
Mo-bearing layman samples. 
Exploration activities includ-

fi  
surveys, and boulder hunting 
that located a number of min-
eralized boulders (Makkonen, 
1981).  Exploration work for 
W-Cu deposits was contin-
ued by Lapin Malmi Oy during
1982–1984 (Nordström, 1983;
Vuotovesi, 1986).
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Figure 1. Kuluskaira is located near the city of Rovaniemi and is easily accessible by road. Targets mentioned in this 
prospectus are marked on the map (Basemaps: ©Maanmittauslaitos, HALTIK).

During 1980–1982, at the 
same time as Rautaruukki Oy 
was active, GTK also began 
exploring for W-Cu in the 
Vanttausjärvi area (Rask, 
1986). During 1983, GTK re-
ceived layman samples that 
contained up to 4.20 wt% Cu 
from the village of Viirinkylä 
(Fig. 1) (Rossi, 1984). A deci-
sion to start exploration ac-
tivities in the area was made 
and, as a result, a small strati-
form, quartz feldspar schist, 
and skarn amphibolite host-
ing Cu mineralization was 
discovered. Since then, GTK 
has carried out several ex-
ploration campaigns in the 

Kuluskaira area, including 
drilling at Korvavaara 1996 
(Perttunen, 1996) and at Hi-
etajärvi during 2002. During 
2013–2015, GTK carried out a 
campaign including ore boul-
der hunting, geochemical 
surveys (including test pit ex-
cavations), diamond drilling, 
and local geophysical survey 
programs on several targets 
(Lepistö et al., 2016).
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Geological overview and 
mineral potential rock 
types

The Kuluskaira area is located 
in a zone of Paleoproterozoic 
supracrustal rocks and its 
northern edge is near to the 
contact zone of Archean mica 
gneisses (Fig. 2). Stratigraphy 
in the area is still poorly 
known. Based on GTK’s Digital 
Bedrock Map (Fig. 2) (see also 
http://gtkdata.gtk.fi/MDaE/

index.html), the main rock 
types in the Kuluskaira area 
are amphibolite, mica schists, 
various gneissose rocks, and 
quartzites. At several loca-
tions these units are intruded 

fi fi -
sions and dykes. Granite peg-
matite veins are also abun-
dant. Metamorphic grade in 
the Kuluskaira area varies 
from greenschist facies to 
amphibolite facies.

The latest GTK research 
fi -

canic rocks (i.e., amphibo-
lites) are often biotized, and 
thoroughly altered biotite 
schist zones are encountered. 
Strong skarn and antophyl-
lite-biotite-(±cordierite) alter-
ation zones are also common. 
Quartz-feldspar schists are in 

fi
the Sadinmaa target site con-
tains strongly disseminated 
pyrite and pyrrhotite zones). 

4

Figure 2. Bedrock map of the Kuluskaira area (Bedrock of Finland DigiKP).

http://gtkdata.gtk.fi/MDaE/
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Sericite alteration is also 
common and in places there 
is strong alteration and defor-
mation, making it challeng-
ing to identify the original 
rock type. In addition, graph-

fi
area as narrow, strongly con-
ductive zones. Recent GTK 
surveys give reason to believe 

fi
skarn, and antophyllite-bio-
tite-(±cordierite) rocks in the 
Kuluskaira area are more vo-
luminous than previously as-
sumed.

Antophyllite-biotite-(±cord-
ierite) rocks are products of 
intense hydrothermal alter-
ation and they are common-
ly associated with volcano-

fi
deposits in several locations 
around the world. In the 

Kuluskaira area, antophyllite-
biotite-(±cordierite) alteration 
is a common feature asso-

fi
rock units found throughout 
the area. Composition varies 
from quartz-bearing anto-
phyllite-biotite-(±cordierite) 
rocks to plagioclase- and 
biotite-bearing antophyllite-
biotite-(±cordierite) rocks. 
Presented in an alteration box
plot (Large et al., 2001), where 
most strongly altered parts 
of VMS alteration zones plot 
near the top right-hand corner 
of the diagram and have both 
CCPI index and AI index val-
ue close to 100, the analyzed 
rock samples form an altera-
tion path from biotite-bearing 
to pure antophyllite-cordierite 
rocks (Fig. 3). The composition 
and style of alteration resem-

bles that of cordierite-anto-
phyllite rocks found near the 
Pyhäsalmi VMS Zn-Cu mine 
in Central Finland. In the Ku-
luskaira area, some of the an-
tophyllite-biotite-(±cordierite) 
rocks are associated with 
weak disseminated pyrite and 
chalcopyrite. The thickest an-
tophyllite-bearing drill hole 
intersection is 84 m (in the 
drilling direction) at Korva-
vaara (Fig. 1).

Skarn alteration is also rath-
er common in the Kuluskaira 

ff -
ent mineralization types, e.g., 
W, Sn, Mo, Cu, Fe, Pb-Zn, and 
Au, are associated with skarn 
rocks globally, making them 
highly relevant for mineral 
exploration. Skarn alteration 
in the Kuluskaira area is as-
sociated with amphibolites, 

5
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felsic to intermediate schists, 
sericite quartzites, and graph-
ite schists. In particular, skarn 
alteration of amphibolites is 
typical in the Kuluskaira area 
and pure skarn veins are also 
found. Skarns of Kuluskaira 
can be divided into garnet-
(±andradite) skarns, tremolite 
skarns, and diopside skarns 
(Nordström, 1983).

fi
body in the Kuluskaira area is 
the approx. 1.5 km x 2.5 km 
Sotkavaara pyroxenite intru-
sion (Figs. 1 and 2). The central 
part of the intrusion consists 
mainly of pyroxenites with 
serpentine-altered peridotite 
layers or dykes, while the 
outer zones are gabbros and 
amphibolites. There are no 

age data available for the 
Sotkavaara intrusion, but age-
dating of country rocks in-
dicates a maximum age of 
around 1.98 Ga for the in-
trusion (Hanski et al., 2005). 

fi    
also in Korvavaara, while 

fi    
out-crops have been found 
in Sadinmaa. In Kiimajänkä 
(Fig. 1), there is a body of 
highly magnetic, disseminat-
ed magnetite-bearing gabbro-

fi  
in places.

Ore boulders and 
known occurrences
Large numbers of mineralized 
boulders containing Cu, W, Mo, 
and Au have been found in 

the Kuluskaira area, mainly 
in western and central parts. 
By 1984, Lapin Malmi had 102 
mineralized boulders from 
the Misi-Kulus area in its ar-
chive and over 60% of these 
boulders were Cu (±W)-bear-
ing (Vuotovesi, 1986). Since 
then, a number of other ore 
boulders have been found 
in the area. Host rocks are 
typically skarns, antophyllite-
biotite-(±cordierite) rocks, and 
granitoids. Figure 4 shows 
the geographical distribution 
of some mineralized boulders 
found by Rautaruukki Oy, 
Outokumpu Oy, and GTK.

6

Figure 4. Location of some mineralized boulders found in the Kuluskaira area (Bedrock of Finland DigiKP).
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Hole Id From To Length Cu% S% Au ppb

T4342014R39 34.7 36.8 2.1 0.87 1.49 293

T4342014R40 3.5 12.5 9 0.32 0.47 44

T4342015R56 3.85 9.2 5.35 0.27 0.57 103

T4342015R57 7.2 16.2 9 0.31 0.49 47

Kiimajänkä Cu occurrence
The Kiimajänkä Cu occurrence 
is located west of Lake Olkka-
järvi (Figs. 1,4 and 5). The bed-
rock consists mainly of amphi-
bolites, mica schist, quartzite, 
and magnetite-bearing gab-
broic rock. The bedding tilts 
gently towards the west. 
Skarn alteration is common in 
amphibolites, and felsic rocks 

ff

sericite alteration. Minor an-
tophyllite alteration is sporad-
ically found in amphibolites. In 
several locations, skarn-bear-
ing amphibolites and pure 
skarn rocks host Cu miner-

fi
assemblages consist almost 
solely of disseminated chal-
copyrite. Pyrite is sometimes 
present in minor amounts. 

Table 1. The Kiimajänkä diamond drill intersections.

The best intersections to date 
include 9.00 m @ 0.32 wt% Cu 
starting from 3.50 m depth, 
and 9.00 m @ 0.31 wt% Cu 
starting from 7.20 m depth. 
The highest assayed Cu val-
ues have been found in a 
skarn rock, with 2.10 m @ 0.87 
wt% Cu starting from 34.70 m 
depth (see Table 1 for drill 
hole information).

7

Figure 5. Location of Kiimajänkä drill holes (red dots), shown on a ground magnetic map. Mineralised drill holes  
marked on the map (see Table 1)
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R56
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layered intrusions (e.g., Alapi-
eti & Lahtinen, 2002). There-
fore, Sotkavaara represents 
a new potential age group 
for PGE deposits in the area 
(Törmänen et al., 2014). The 
general structure of the 
Sotkavaara intrusion is shown 
in Figure 6.

Viirinkylä Cu occurrence
The Viirinkylä Cu occurrence 
consists of a stratiform chal-
copyrite and pyrrhotite miner-
alization. The main lithological 
units in the area are amphib-
olite, skarn-bearing amphib-
olite, antophyllite-cordierite 
gneiss, and mica schist, with 
minor quartz feldspar schist 
and quartzite. The bedding is 

intensely folded, with the fold 
axis plunging towards W-SW 
at a 10-50° angle. The miner-
alization is hosted by quartz 
feldspar schist and skarn-
bearing amphibolite beds.
The dimensions of the min-
eralization are approximately 
3 m x 30 m. The metal content 
in the 11 samples collected in 
the area during 1983 varies 
from 0.97 wt% to 4.20 wt% 
Cu, but one of the samples 
has an anomalous W content 
of 580 ppm (Rossi, 1984). Viir-
inkylä has similar geological 
characteristics to western 
parts of the Kuluskaira area, 
and it is possible that its min-
eralizations are hosted by the 
same stratigraphic unit.

Sotkavaara Ni-Cu-Co-PGE 
mineralizations
The Sotkavaara intrusion hosts

fi
mineralization. Gabbroic parts 
of the intrusion contain 

fi
while a 25 cm thick massive 

fi
Ni, 0.47 wt% Cu, and 0.26 wt% 
Co intersects the central part 
of the intrusion. Sotkavaara 
pyroxenite hosts a reef-type 
mineralization that has been 
intersected with three drill 
holes, the best intersection 
containing 6 m @ 0.99 ppm 
2PGE + Au (R6). In northern 
Finland, reef-type PGE min-
eralizations have previously 
been found only in the 2.44 Ga 

8

Figure 6. Ground magnetic map of the Sotkavaara intrusion and location of drill holes. Gabbroic rocks around the 
margins of intrusion appear as magnetic highs (Background Bedrock of Finland DigiKP. 
Basemaps: © Maanmittauslaitos, HALTIK).
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Mo ppm Pt ppb Co ppm Cr ppm Cu ppm Mg ppm Ni ppm
N 531 531 531 531 531 531 531

Min 0.01 2 1 3 2.4 1090 5.4

Max 61 38.2 94.3 406 918 26400 793

Mean 1.3 2.3 11.2 44.7 51.2 7087 29.6

Median 0.8 2 8.9 39.4 28.7 6350 21.5

St. Deviation 3.7 1.8 8.6 25.7 80.1 3570 41.8

C 280 80 77 57 156 50 141
95 percentile 2.8 3.1 22.5 78 171.8 13940 65.1

Quaternary geology
Based on drillings and geo-
chemical sampling (including 
44 test pit excavations), the 
thickness of the soil cover in 
the Kuluskaira area varies 
mainly between 1 and 10 m. 
Based on test pit excavations, 
the dominant and topmost 
quaternary horizon in the 
Kuluskaira area is light brown, 
sandy, and massive till cover, 
which in a few places is un-
derlain by a bluish grey till. 
The central part of the area, 
at Sadinmaa, contains a boul-
der-rich layer.

 
in the Kuluskaira area is evi-
dent as striates, with direction 
varying between 270° and 
280°. Some uncertain obser-

 
direction 320° have also been 
made. Both of the observed 

-
able on the digital elevation 

ff  
    

stage was strong in the east-
ern part of the area, where 
it formed long streamlined 
landforms (Fig. 7), and where 

the movement of till material 
can be hundreds of meters. 
At Sadinmaa, where GTK’s 
percussion drilling programs 
concentrated, there are no 

 visible streamlined landforms, 
ff  

stage transportation does not 
appear to have been strong. 

       -
rection can still be recognized 

in small morainic landforms.

Till geochemistry
The GTK percussion drilling 
program in the Kuluskaira 
area consisted of four dif-
ferent sampling campaigns 
(Fig. 7), with a total of around 

 1200 samples collected. Pul-
verized weathered bedrock 

fi  
of  till (<0.06 mm) were   analy-
zed. When possible, the bot-
tommost till sample was pre-
ferred for analysis. Table 2 
shows statistical parameters 

fi  
fraction of till samples. Dupli-

fi  
for quality control (Taivalkoski, 
2014).

 The highest concentrations 
of Cu and, interestingly, also 
Pd have been found in central 
parts of the sampling area. 
Anomalous grades, especial-
ly for Cu, occur spot-like, but 
they seem to be NW-SE trend-
ing (Fig. 8). Gold occurs dis-
persed, but with some very 
highly anomalous concentra-
tions (see Table 2). Elevated 
concentrations of Ni together 
with Cr, Co, and Mg form an 
anomaly in the northern part 
of the sampling area, indicat-

fi
material. 

In central parts of the Ku-
luskaira area, the spot-like 
anomalies of Cu, Pd, and Ni, 
together with Rogen-type 
morainic landforms, indicate 
short movement distance of 
the till material. Based on the 
shape of the anomalies, it 
appears that the older ice 

movement of the till material 

direction 270°-280°. 

9

fi
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10

Figure  7. Kuluskaira percussion drilling program areas and locations of test pits on a digital elevation map 
(Basemaps: © Maanmittauslaitos, HALTIK).

fi
The Cu concentrations are shown as an interpolated (IDW) map (Basemaps: © Maanmittauslaitos, HALTIK).  
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Geophysics
The Kuluskaira area in its en-
tirety is covered by high-res-
olution, low-altitude airborne 
geophysical magnetic, elec-
tromagnetic, and radiometric 
surveys conducted in 1982 by 
GTK’s national airborne ge-
ophysical program. The sur-
vey altitude was 30–40 m, line 
spacing 200 m and line direc-
tion N-S. 

Ground geophysical sys-
tematic surveys were con-
ducted in several target areas 
during GTK’s mineral poten-
tial evaluation project 2013–
2015 (Lepistö et al., 2015). 
Geophysical measurements 
have also been made during 
previous studies (Perttunen, 
1996; Törmänen et al., 2011). 
The geophysical information 
has been utilized in general 
mineral potential evaluations 
and in planning of detailed 
diamond drilling programs. 

A ground geophysical in-
dex map of the survey areas
is presented in Figure 9. All
methods used are listed by
target area in Table 3. 

     Petrophysical drill core lab-
   oratory measurements are
   fi
   the Kuluskaira area. Density,
  susceptibility, and remanence
  have been measured, using
 an average sampling interval

  of 1 m, in selected drill cores
  near Korvavaara, Hietajärvi,
 and Sotkavaara.

An index of ground geo-
   physical surveys conducted

by GTK is available on the
 GTK website https://hakku.
   gtk.fi/en/locations/search.
   The downloadable index con-
   tains basic information on
 the systematic surveys. Data  
  inquiries can be addressed to
   fi

The geochemical percus-
sion drilling program in the 
Kuluskaira area shows poten-
tial for Cu, Pd, and Ni. High Au 
values, with possibly nugget 
ff     

nature, are also met. Density 
of the percussion drilling grid 
varies from 200 m to 300 m, 

 
indicative interpretation only.

Based on the till geochem-
ical samples taken from the 
test pits (e.g., excavations), 
sporadic high Au concentra-
tions (max 76 ppb Au, <0.06 
mm fraction, ICP-OES/MS) oc-
cur. The heavy mineral sam-
ples contain generally few Au 
and scheelite grains. Several 
heavy mineral samples taken 
south of the river Kulusjoki 
contain chalcopyrite grains. 

Relate to geochemical 
data more information are 
available the GTK website 
(https://hakku.gtk.fi/en/loca-
tions/search?location_id=59 
and fi -
tieto/meta/gtk_detailed_till_ 
geochemistry.html).
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Magnetic VLF-R Gravity IP EM mise-a-la-masse AMT
Hietajärvi x x x x x

Kiimajänkä x x x x x x
Korvavaara x x x x x x x

Permantokoski-
Vuoskujärvi

x x x

Ryssänlampi x x x x
Sadinmaa x x x x

Sotkavaara x x x x x x x x
Ulkujärvi x x
Viirinkylä x

Vuolukkaniemi x x x x

Area Detailed 
mapping

Diamond 
drilling

Geochemical
Ground geophysical surveys

  Mineral potential of the Kuluskaira area, Northern 

GTK field works
Since 1983, GTK has carried 
out several geological studies 
and one ore potential study in 
the Kuluskaira area. These ac-

fi
mapping, boulder hunting, 
excavations, ground geophys-
ical surveys, geochemical sur-
veys (including excavations), 
and diamond drilling. 

The scope of the work has 
varied from regional to local 
scale and several targets,  
such as Hietajärvi, Kiimajänkä, 
Sadinmaa, Sotkavaara, and 
Viirinkylä (Fig. 1), have been 
preliminarily tested. GTK’s 

fi
activities are presented in 
Table 3.

Most of the data presented in 
this prospectus report can be 
viewed on GTK’s Mineral De-
posits and Exploration map 
online service and, for a fee, 
data can be obtained from 
GTK, either as a whole or as 
tailored packages.
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Table 3. GTK’s targeted exploration activities in the Kuluskaira area.

fi
aeromagnetic map, with drilling sites (Basemaps: © Maanmittauslaitos, HALTIK). 
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Summary of the Kuluskaira mineral potential
 

ff  
found in the area:

Skarn-type Cu-W-Au
The Cu-W-Au ore potential in the area is related to chalcopyrite-, pyrrhotite-, pyrite-, and scheel-
ite-bearing skarns. The highest reported Cu content in a drill core is from Kiimajänkä, where a 
skarn vein contains 2.10 m @ 0.87 wt% Cu. In addition, several high-grade boulders have been 
found in the area.

Mafic and ultramafic rock-hosted Ni-Cu-Co-PGE 
fi  

  fi   fi       -
fi  

fi fi -
ders and possible small outcrops have been found elsewhere in the Kuluskaira area. For ex-

fi fi  
values, have been collected from Sadinmaa.

Cu-(Au)
Known Cu occurrences in the Kuluskaira area can be divided into two groups, one consist-
ing of skarn-altered amphibolite and felsic schist-hosted mineralizations, and one containing 
antophyllite-(±cordierite-biotite) rock-hosted mineralizations. Some of the latter type occur-
rences contain anomalous Au, with a highest assayed grade of 5 ppm (Perttunen, 1996). In both 

      fi    
while pyrite may be present in minor amounts. Based on recent exploration, the antophyllite-
biotite-(±cordierite) alteration covers larger areas than previously thought and appears to 
be similar to e.g., the alteration found in the Pyhäsalmi Zn-Cu mine area in Central Finland. 
In addition to the mineralization types mentioned above, south of Hotinvaara there is an 
observation of an amphibolite cutting quartz vein with patches of semi-massive to massive 
chalcopyrite. An assayed vein sample has grades of 1.16 wt% Cu and 2.86 g/t Au.

Mo 
Molybdenum-bearing skarn and granite boulders have been found throughout the Kuluskaira 
area. During the 1980s, Lapin Malmi discovered several granite boulders with disseminated 
Mo at Permantokoski, in the SW part of the Kuluskaira area. One of the boulder samples was 
analyzed and found to have a grade of 1.13 wt% Mo. Till geochemistry results showed low 
Mo concentrations, so the conclusion was that the boulders may have traveled a long dis-
tance. It is presumed that mineralization is related to granitic veins within mica gneiss, as Mo 
is concentrated near to contacts with mica gneiss (Vuotovesi, 1986). Molybdenum-bearing 
boulders have also been found during GTK’s exploration campaigns.

13
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Conclusions
• The Kuluskaira area measures approximately 15 km x 30 km and hosts an unexplored

Paleoproterozoic supracrustal rock package and only minor exploration having been
carried out

• The area is easily accessible due to extensive forest road network and proximity of city
of Rovaniemi

• Exploration activities are not restricted by any nature conservation scheme

• Large-scale skarn, antophyllite-(±cordierite-biotite) rock, and sericite alteration are
common in the Kuluskaira area. These alteration types are typical of host and sur-

       rounding rocks at many mining sites around the world, indicating that the area has 
           potential for several ore types

• Gold potential of the area has not been studied in any detail. Correlation with known
Paleoroterozoic Au–Co provinces such as Peräpohja is possible, but not known

14
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• Mineral Potential Evaluation
• Country Specific Operational Instructions and

Networks
• Project Planning
• Field work, Sampling and Reporting
• Geophysical and Geochemical Surveying and

Interpretation
• Prospectivity Modelling
• Mineral System Modelling
• Geological Modelling
• Ore Modelling
• QA/QC Auditing
• Geological Due Diligence
• Mineral Potential Training and Field Excursions

More information on the services GTK can provide to 
the exploration and mining sector is available at: 

http://en.gtk.fi/expert_services/

GTK provides versatile services for the
exploration and mining industry. We have
tailor-made services in national, regional and
target scale utilizing powerful research tools 
to meet all the needs of our customers in 
Finland and Internationally. 

GTK is an expert in economic geology, geo-
physical and geochemical research, geodata 
management and research networks. 

fi -
ff

advantage for customers generating projects 
and adding value to their businesses.
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Expert services for mineral potential evaluation

Expert Services 
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https://tukes. i/en/industry/mining-ore-prospecting-and-gold-panning
(TUKES, mining authority in Finland)

Compiled by
Sami Lepistö 
(Geologist)
Jukka Konnunaho 
(QP, European Federation of Geologists, license number 764)
Anne Taivalkoski
(Geologist) 
Heikki Salmirinne 
(Geophysicist)

http://miningfinland.com/
http://gtkdata.gtk.fi/mdae/index.html
https://hakku.gtk.fi/en/reports
https://hakku.gtk.fi/en/locations/search
https://tukes.fi/en/industry/mining-ore-prospecting-and-gold-panning



