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Loukinen
Alternative Names: Levijärvi, Paaminamaa, Tienpää, Jänkkäjärvi, Hossa, Hossansalmi, Putaanperä
Occurence type: project

Commodity Rank Total
measure

Total production Total resource Importance

copper 1 10537 t NA 10537 t Small deposit
gold 2 0,46 t NA 0,46 t Occurrence
nickel 2 3341 t NA 3341 t Small deposit
cobalt 3 NA NA NA NA
silver 4 NA NA NA NA

Easting EUREF: 413025 Easting YKJ: 3413162
Northing EUREF: 7524160 Northing YKJ: 7527304

Discovery year: 1994
Discovered by: Geological Survey of Finland
Province: Kittilä (Au, Cu)
District: Sirkka (Cu, Au, Ni, Co)
Comments: The occurrence comprise four major lodes, from west to east: Levijärvi (potential
commodities Au-Ni), Loukinen (Cu-Ni-Au), Paaminamaa (Cu-Au-Ni) and Tienpää (Ni-Cu-Au). In
addition, three more potential lodes.
References: 1, 3, 4, 9, 10, 11, 12, 14, 16, 17, 18, 19, 20, 23, 24

Mineral deposit type

Group:Metallogenic deposit
Main type: Orogenic (metamorphic hydrothermal)
Sub type 1: Au-Co-Cu
Comments: Clearly epigenetic, orogenic gold mineralisation with a distinct structural control. The
polymetallic nature is suggested to be due to Co, Cu, Fe, Ni, and Ag derived from the local metal-rich
graphitic phyllites and tuffites. Minor syngenetic (stratabound/stratiform pyrrhotite, minor pyrite)
mineralisations present in some graphitic phyllites.
References: 2, 4, 6, 9, 21

Dimension

Expression: exposed Area (ha): NA
Form: discordant Dip azim: 185
Shape: NA Dip: 80
Length (m): 5000 Plunge azim: NA
Width (m): 120 Plunge dip: NA
Thickness (m): 50 Orientation method: NA
Depth (m): 120
Dimension comments: Levijärvi Au-Ni: length 700 m, width 60 m, thickness 40 m, depth 120 m,
dipazim. 180, dip 60-80 deg
Paaminamaa Cu-Au-Ni: length 500 m, width 60 m, thickness 60 m, depth 125 m, dipazim. 185-210,
dip 80 deg
Loukinen Cu-Ni-Au: length 250 m, width 70, thickness 80 m, depth 150 m, dipazim. 185, dip 70-85
deg
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Tienpää Ni-Cu-Au: length 80 m, width 40, thickness 40 m, depth 120 m, dipazim. 200, dip 80 deg

Holder history
Previous holders:

Company Years Holding type Comments
Firefox Gold Oy 2021 Reservation NA
Sakumpu Exploration Oy 2016-2018 Application for

exploration permit
NA

Magnus Minerals Oy 2011-2012 Claim reservation
(old law)

NA

private enterprise 2006 NA Juurus Kati
Geological Survey of Finland 1994-2002 Claim (old law) NA
Outokumpu Oy 1960-1980 Claim (old law) NA
Tasmet Ab 1953-1956 NA NA
Atri Oy 1940-1950 NA NA
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EXPLORATION ACTIVITY

Geological Survey of Finland

Years Activity type Geologist Exploration result Ref
2016-2016 approximate

resource calculation
Kirsi Lepistö mineral resource defined 17

#d modelling and recalculation of the mineral resource for the Loukinen ore body

2000-2000 approximate
resource calculation

Veikko Keinänen NA 12

Covered the Levijärvi ore body only

1994-2002 detailed geophysics Veikko Keinänen NA 2
Magnetic, VLF-R and self potential survey. The strongest response on VLF-R (or any conductivity survey) are
from the sulphidic, graphite-rich metasedimentary units; positive magnetic anomalies where there is
pyrrhotite in the sedimentary units and in ore.

1994-2002 detailed geology Veikko Keinänen NA 2, 4, 9, 21
Gersdorffite-rich, auriferous boulder samples received from an amateur prospector.

1994-2002 excavation Veikko Keinänen NA 2, 4, 9, 21

1994-2002 detailed
geochemistry

Veikko Keinänen NA 9

Cu-Ni-Au anomalies in till.

1994-2002 percussion drilling Veikko Keinänen NA 2, 4, 9, 21

1994-2002 core drilling Veikko Keinänen mineral resource defined 2, 4, 6, 9, 13, 17
Core drilling (reconnaissance drilling): 189 diamond-drill holes, in total 12 327.35 m.
Intersections
HoleID M274100R511
From-To 53,4-134,5
Length 81,1m
cobalt 0,01%
gold 0,34ppm
copper 0,52%
nickel 0,18%
silver 3,2ppm
Comments Loukinen-lode
HoleID M274100R511
From-To 99-134,5
Length 35,5m
cobalt 0,01%
gold 0,37ppm
copper 0,46%
nickel 0,21%
silver 3,11ppm
Comments Loukinen-lode
HoleID M274195R459
From-To 32-34,5
Length 2,5m
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gold 2,02ppm
copper 0,31%
nickel 0,91%
silver 1ppm
Comments Levijärvi-lode
HoleID M274197R489
From-To 45-106
Length 61m
gold 0,07ppm
copper 0,34%
nickel 0,1%
silver 1,23ppm
Comments Paaminamaa-lode
HoleID M274197R489
From-To 75-79
Length 4m
gold 0,44ppm
copper 0,5%
nickel 0,04%
silver 1,39ppm
Comments Paaminamaa-lode
HoleID M274398O1
From-To 8-11
Length 3m
cobalt 0,01%
gold 0,41ppm
copper 0,04%
nickel 0,05%
silver 1ppm
Comments Tienpää-lode, channel sampling
HoleID M274399R522
From-To 58-70,7
Length 12,8m
cobalt 0,18%
gold 0,13ppm
copper 0,05%
nickel 2,29%
silver 1,1ppm
Comments Tienpää-lode
HoleID NA
From-To NA
Length 12,7m
nickel 2,85%
HoleID NA
From-To NA
Length 1,6m
gold 3,87ppm
HoleID NA
From-To NA
Length 1,7m
gold 5ppm
copper 0,5%
nickel 0,21%
silver 12ppm
HoleID NA
From-To NA
Length 12,4m
copper 1,52%
HoleID NA
From-To NA
Length 20m
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gold 0,47ppm
HoleID NA
From-To NA
Length 5,4m
gold 0,44ppm
HoleID NA
From-To NA
Length 12m
gold 0,5ppm
copper 1,25%
HoleID NA
From-To NA
Length 1,5m
gold 7,25ppm
HoleID NA
From-To NA
Length 1,5m
gold 5,2ppm
HoleID NA
From-To NA
Length 1m
gold 8,5ppm

1979-1979 regional geophysics Pentti Rastas key geological features 2, 4, 9, 21
Low-altitude airborne magnetic, electromagnetic and radiometric survey

Outokumpu Oy

Years Activity type Geologist Exploration result Ref
1978-1980 core drilling NA NA

Brims of the Levijärvi-Loukinen area Cu±Au mineralisations intersected.

1977-1979 detailed geophysics Jarmo Lahtinen, Osmo
Inkinen

NA

Magnetic and slingram survey.

1976-1976 detailed
geochemistry

NA NA 13

1966-1978 regional geology NA NA
Bedrock mapping and boulder hunting.

Atri Oy

Years Activity type Geologist Exploration result Ref
1940-1950 detailed geophysics Birger Ohlsson NA 9, 13

Magnetic and Turam-survey

1940-1950 detailed geology Birger Ohlsson NA 9, 13

1940-1950 core drilling Birger Ohlsson NA 9
42 diamond-drill holes in an area of 2 km by 5 km.
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Figures
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RESOURCES AND RESERVES

Most recent

Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of

Finland
2016 NA Non-compliant resource

estimate
17

Category: Poorly estimated mineral resource, poorly documented
Tonnage: 2,57 Mt
gold 0,18 ppm
copper 0,41 %
nickel 0,13 %
Cutoff: copper 0,2 %
Comments: The reference document also contains alternative estimate with 0.50%
Cu cutoff as well as an estimate of Au resouce with 0.20 ppm Au cutoff.

Previous calculations

Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of

Finland
2000 NA Non-compliant resource

estimate
12

Category: NA
Tonnage: 183000 t
nickel 0,68 %
gold 0,22 ppm
Cutoff: nickel 0,2 %
Comments: Ni-veins.

Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of

Finland
2000 NA Non-compliant resource

estimate
6, 12

Category: Poorly estimated mineral resource, poorly documented
Tonnage: 0,114 Mt
gold 0,5 ppm
nickel 0,45 %
Cutoff: gold 0,2 ppm
Comments: Au-veins.

Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of

Finland
2000 NA Non-compliant resource

estimate
12

Category: NA
Tonnage: 9500 t
gold 1,47 ppm
nickel 0,25 %
Cutoff: gold 1 ppm
Comments: Au-veins.

Type: Company: Year: Date: Calc Method: Reference:
Resource Geological Survey of

Finland
2000 NA Non-compliant resource

estimate
12
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Category: NA
Tonnage: 35000 t
nickel 1,71 %
gold 0,19 ppm
Cutoff: nickel 1 %
Comments: Ni-veins.
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GEOLOGY
Host rock: Komatiite, Quartz vein, Tholeiitic basalt, Graphite Phyllite

Komatiite (Host rock)

Rock type: Host rock
Proportion:minor
Grain size: NA
Color: NA
References: 2, 4, 5, 6, 7, 9, 17, 21
Comments: The deposit is apparently in a sequence of komatiitic and tholeiitic metavolcanic rocks
and graphitic phyllites with the most favoured site for mineralisation being the contact zone between
the graphitic metasedimentary rocks and komatiitic metavolcanic rocks, mineralisation is mostly
located on the graphitic metasediments.

Ore minerals:
Mineral Proportion Mineral texture
Argentopentlandite minor
Bismuth minor
Bismuthinite minor
Cassiterite minor
Chalcopyrite major
Cobaltite minor
Galena minor
Gersdorffite major
Glaucodot minor
Gold minor

Free gold, fracture fill and inclusions with chalcopyrite and
pyrrhotite in sulpharsenides (the most common type in the Levijärvi
lode), also as solid solution or submicroscopic inclusions in
gersdorffite, arsenopyrite, and glaucodot.

Hessite minor
Lead minor
Maldonite minor
Marcasite minor
Millerite minor
Pentlandite minor
Pyrite major
Pyrrhotite major
Rammelsbergite minor
Rutile minor
Safflorite minor
Sphalerite minor
Ullmannite minor
Uraninite minor
Violarite minor

Other minerals:
Mineral Proportion Mineral texture
Albite present
Ankerite present
Apatite present
Biotite present
Calcite present Alteration product
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Chlorite present
Dolomite present
Fuchsite present
Fuchsite present Alteration product
Graphite present Alteration product
Magnesite present
Monazite present
Quartz present
Sericite present Alteration product
Siderite present
Tourmaline present
Xenotime-(Y) present

Structures
Breccia
Veined

Textures
Massive

Alteration: Distribution: Degree: Relation to mineralization:
sericitic alteration NA NA NA
Comments: Fuchsite. Altered domains are up to several tens of metres wide around vein swarms and brecciated zones.
carbonate alteration Pervasive NA Pre
silicification Veins NA Syn
carbonate alteration Veins NA Syn
Comments: Altered domains are up to several tens of metres wide around vein swarms and brecciated zones.
sulphidation Veins NA Syn
Comments: Altered domains are up to several tens of metres wide around vein swarms and brecciated zones.

Metamorphic description:

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional greenschist
metamorphic facies

low metamorphic
grade

NA

Comments: Metamorphic peak during D2, thrusting during D3 was at least partly post-peak, late metamorphic.
Mineralisation occurring at 300-475°C and 1.5-3 kbar (inferred from the alteration and vein mineral assemblages) during
brittle to brittle/ductile deformation soon after the peak of deformation and metamorphism.

Geological age:

Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

2050-2130 N

Quartz vein (Host rock)

Rock type: Host rock
Proportion:minor
Grain size: NA
Color: NA
References: 2, 4, 5, 6, 7, 9
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Comments: Auriferous, typically 1-25 cm wide, quartz-Fe dolomite veins containing 1-5% sulphides .
Fabric associated with auriferous quartz-carbonate veins has a N-S trend.

Structures
Veined

Metamorphic description:

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional greenschist
metamorphic facies

low metamorphic
grade

NA

Comments: Metamorphic peak during D2, thrusting during D3 was at least partly post-peak, late metamorphic.
Mineralisation occurring at 300-475°C and 1.5-3 kbar (inferred from the alteration and vein mineral assemblages) during
brittle to brittle/ductile deformation soon after the peak of deformation and metamorphism.

Geological age:

Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

2050-2130 N

Tholeiitic basalt (Host rock)

Rock type: Host rock
Proportion:minor
Grain size: NA
Color: NA
References: 2, 4, 5, 6, 7, 9, 21
Comments: The deposit is apparently in a releasing bend in a tensional part of the Sirkka Line, in a
sequence of komatiitic and tholeiitic metavolcanic rocks and graphitic phyllites, mineralisation is
mostly located on the graphitic metasediments.

Structures
Breccia
Veined

Metamorphic description:

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional greenschist
metamorphic facies

low metamorphic
grade

NA

Comments: Metamorphic peak during D2, thrusting during D3 was at least partly post-peak, late metamorphic.
Mineralisation occurring at 300-475°C and 1.5-3 kbar (inferred from the alteration and vein mineral assemblages) during
brittle to brittle/ductile deformation soon after the peak of deformation and metamorphism.

Geological age:

Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

2050-2130 N
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Graphite Phyllite (Host rock)

Rock type: Host rock
Proportion:major
Grain size: NA
Color: NA
References: 2, 4, 5, 6, 7, 9, 17, 21
Comments: The deposit is apparently in a sequence of komatiitic and tholeiitic metavolcanic rocks
and graphitic phyllites with the most favoured site for mineralisation being the contact zone between
the graphitic metasedimentary rocks and komatiitic metavolcanic rocks, mineralisation is mostly
located on the graphitic metasediments.

Ore minerals:
Mineral Proportion Mineral texture
Arsenopyrite minor
Chalcopyrite major
Gersdorffite minor
Gold minor

Siting of gold as inclusions and fracture fill in pyrite and
gersdorffite, also free gold

Graphite major
Pyrite major
Pyrrhotite major

Other minerals:
Mineral Proportion Mineral texture
Albite major
Dolomite major
Muscovite major
Quartz major

Structures
Breccia
Veined

Alteration: Distribution: Degree: Relation to mineralization:
sericitic alteration NA NA NA
albitic alteration Pervasive NA Pre
sulphidation Veins NA Pre
silicification Veins NA Syn
carbonate alteration Veins NA Syn

Metamorphic description:

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional greenschist
metamorphic facies

low metamorphic
grade

NA

Comments: Metamorphic peak during D2, thrusting during D3 was at least partly post-peak, late metamorphic.
Mineralisation occurring at 300-475°C and 1.5-3 kbar (inferred from the alteration and vein mineral assemblages) during
brittle to brittle/ductile deformation soon after the peak of deformation and metamorphism.

Geological age:
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Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

1780-1900 N

Radiometric age: Method: Age: Error (Ma): Mineral: Reference:
U-Pb 1780 Monazite 14
U-Pb 1860 Monazite 14
U-Pb 1900 Monazite 14

Figures

Regional geology:

Structure:
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Structure:

Outcrop photo:
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Primary anomaly:

Vein:
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Regional geology:

Primary anomaly:
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Primary anomaly:
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