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Pihlajasalo
Alternative Names: Pihlajasalo 1, Pihlajasalo A, Pihlajasalo 2, Pihlajasalo B
Occurence type: prospect

Commodity Rank Total
measure

Total production Total resource Importance

nickel 1 164,64 t NA 164,64 t Occurrence
cobalt 3 3,33 t NA 3,33 t Occurrence
copper 3 33,32 t NA 33,32 t Occurrence
palladium 4 NA NA NA NA
sulphur 5 NA NA NA NA

Easting EUREF: 542542,44 Easting YKJ: 3542730
Northing EUREF: 6837132,568 Northing YKJ: 6840000

Discovery year: 1981
Discovered by: Geological Survey of Finland
Province: Puumala (Ni, Co)
District: Niinimäki (Ni, Co)
References: 2, 5, 7, 9, 10

Mineral deposit type

Group:Metallogenic deposit
Main type:Magmatic

Dimension

Expression: exposed Area (ha): NA
Form: NA Dip azim: NA
Shape: NA Dip: NA
Length (m): 50 Plunge azim: NA
Width (m): 30 Plunge dip: NA
Thickness (m): 2 Orientation method: NA
Depth (m): NA

Holder history
Previous holders:

Company Years Holding type Comments
Suomen Nikkeli Oy NA NA NA
Vulcan Resources Ltd 2004-2012 Claim (old law) NA
Geological Survey of Finland 1989-1996 NA NA
Geological Survey of Finland 1980-1986 NA NA
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EXPLORATION ACTIVITY

Geological Survey of Finland

Years Activity type Geologist Exploration result Ref
2000-2001 percussion drilling Hannu Makkonen, Kimmo

Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

Further drilling the ore type cossesponding best to the ore boulders was found.

2000-2001 detailed geophysics Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

2000-2001 detailed geology Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

2000-2000 core drilling Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 2, 6

Core drilling (reconnaissance drilling): 5/295.30 m
Intersections
HoleID BH 317
From-To 18,6-23,3
Length 4,6m
nickel 0,56%
copper 0,11%
cobalt 0,01%
sulphur 1,83%
Comments Includes 1.8 m barren pegmatite.
HoleID BH311
From-To 26,2-28,8
Length 2,6m
nickel 1,99%
copper 0,12%
cobalt 0,04%
sulphur 8,73%
Comments Pihlajasalo 1

2000-2001 regional
geochemistry

Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA
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1990-1990 core drilling Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 7

Core drilling (reconnaissance drilling): 8/885.50 m. Profile distance 25 and 50 m

1989-1990 detailed geophysics Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

Suomen Nikkeli Oy

Years Activity type Geologist Exploration result Ref
1989-1996 regional geophysics NA NA

1989-1996 detailed
geochemistry

NA NA 6

Elevated nickel contents in basal till.

Geological Survey of Finland

Years Activity type Geologist Exploration result Ref
1989-1990 regional

geochemistry
Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

1989-1990 detailed geology Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

1984-1986 core drilling Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 6

Core drilling (reconnaissance drilling): 11/1251.45 m. Profile distance 25 and 50 m.

1981-1990 percussion drilling Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 6

First samples from a nickel deposit were taken guided by bedrock observations and detailed magnetic
measurements.
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1979-1986 regional
geochemistry

Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA

1979-1986 percussion drilling Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 6

First samples from a nickel deposit were taken by percussion drilling (Cobra sampling) guided by bedrock
observations and detailed magnetic measurements.

1979-1986 detailed geology Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 6

GTK restarted the exploration in the area.

1979-1986 detailed geophysics Hannu Makkonen, Kimmo
Pietikäinen, Elias Ekdahl,
Timo Tervo (geophysist),
Heikki Forss (geophysicist),
Juha Mursu (geophysicist)

NA 6
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RESOURCES AND RESERVES

Most recent

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

Finland
2004 NA Non-compliant resource

estimate
2, 4

Category: Inferred mineral resource
Tonnage: 19600 t
copper 0,17 %
nickel 0,84 %
cobalt 0,017 %
Cutoff: NA

Previous calculations

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

Finland
2004 NA Non-compliant resource

estimate
2

Category: Inferred mineral resource
Tonnage: 9600 t
nickel 1,14 %
cobalt 0,023 %
copper 0,24 %
palladium 0,15 ppm
sulphur 4,33 %
Cutoff: NA

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

Finland
1996 NA NA 4

Category: NA
Tonnage: 10000 t
copper 0,11 %
cobalt 0,012 %
nickel 0,55 %
Cutoff: NA
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GEOLOGY
Host rock: Pyroxenite, Granite, Gabbro
Wall rock: Garnet-Cordierite Gneiss

Pyroxenite (Host rock)

Rock type: Host rock
Proportion: present
Grain size: NA
Color: NA
References: 1, 3, 8
Comments: Host rock for the Pihlajasalo 1. The rock forms a 5 m thick marginal zone around the
peridotite body. Sulphide veins and breccia especially within and near pegmatite.

Ore minerals:
Mineral Proportion Mineral texture
Chalcopyrite major Massive, Breccia

Anhedral grains < 1 mm or filling cracks. A special type of
occurrence are the chalcopyrite-rutile symplectites, which are drop-
like and cut the other ore mineral assemblages.

Cobaltite minor
Zonal grains with niccolite in center, next gersdorffite and
outermost zone gersdorffite-cobaltite. Largest observed grain 0.25
mm. Individual euhedral gersdorffite-cobaltite grains (< 0.1 mm)
occur also.

Gersdorffite minor
Zonal grains with niccolite in center, next gersdorffite and
outermost zone gersdorffite-cobaltite. Largest observed grain 0.25
mm. Individual euhedral gersdorffite-cobaltite grains (< 0.1 mm)
occur also. Gersdorffite forms narrow veins.

Ilmenite minor
Euhedral to subhedral grains, < 0.4 mm.

Nickeline minor
Zonal grains with niccolite in center, next gersdorffite and
outermost zone gersdorffite-cobaltite. Largest observed grain 0.25
mm.

Pentlandite major Massive, Breccia
In compact ore as subhedral grains up to 0.5 cm in pyrrhotite. Also
as exolution lamellae in pyrrhotite. Pentlandite average (n=4):
29.43 % Fe, 33.47 % S, 36.68 % Ni, 0.62 % Co.

Pyrite minor
In narrow fracture fillings as euhedral grains.

Pyrrhotite major Massive, Breccia
In compact ore as fresh, anhedral grains up to 1 cm in diameter.
Lamellae occur locally. Pyrrhotite average in Pihlajasalo 1 (n=5):
59.57 % Fe, 39.41 % S, 0.89 % Ni.

Sphalerite minor
Small (<0.1 mm) anhedral grains with chalcopyrite and pyrite.

Other minerals:
Mineral Proportion Mineral texture
Amphibole major
Biotite present Alteration product
Chlorite present Alteration product
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Magnetite present Alteration product
Olivine minor

Fo 76.68-84.78 mole %, Ni 207-1362 ppm
Orthopyroxene major
Serpentine minor

Structures
Breccia
Veined

Alteration: Distribution: Degree: Relation to mineralization:
biotite alteration NA NA NA
serpentinisation NA NA NA

Metamorphic description:

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional granulite facies high metamorphic
grade

NA

Comments: The granulite facies area belongs to the so called Sulkava Thermal Dome, which was formed during a late
stage (1830¿1810 Ma) Sulkava zonal metamorphism; Garnet, cordierite, sillimanite, orthopyroxene.

Geological age:

Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

1600-2500 1900 N

Granite (Host rock)

Rock type: Host rock
Proportion: present
Grain size: NA
Color: NA
References: 1
Comments:Massive ore is often found within pegmatite.

Textures
Massive

Metamorphic description:

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional granulite facies high metamorphic
grade

NA

Comments: The granulite facies area belongs to the so called Sulkava Thermal Dome, which was formed during a late
stage (1830¿1810 Ma) Sulkava zonal metamorphism.

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

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

1600-2500 1900 N

Gabbro (Host rock)

Rock type: Host rock
Proportion: present
Grain size: NA
Color: NA
References: 1, 2, 3, 6, 7, 8
Comments: Host rock for the Pihlajasalo 2. Pihlajasalo 2 is hosted by a very small gabbro body (30 x
55 m in surface).

Metamorphic description:
Ore minerals:
Mineral Proportion Mineral texture
Chalcopyrite major Dissemination

Anhedral grains < 1 mm or filling cracks. A special type of
occurrence are the chalcopyrite-rutile symplectites, which are drop-
like and cut the other ore mineral assemblages.

Cobaltite minor
Zonal grains with niccolite in center, next gersdorffite and
outermost zone gersdorffite-cobaltite. Largest observed grain 0.25
mm. Individual euhedral gersdorffite-cobaltite grains (< 0.1 mm)
occur also.

Gersdorffite minor
Zonal grains with niccolite in center, next gersdorffite and
outermost zone gersdorffite-cobaltite. Largest observed grain 0.25
mm. Individual euhedral gersdorffite-cobaltite grains (< 0.1 mm)
occur also. Gersdorffite forms narrow veins.

Ilmenite minor
Euhedral to subhedral grains, < 0.4 mm.

Nickeline minor
Zonal grains with niccolite in center, next gersdorffite and
outermost zone gersdorffite-cobaltite. Largest observed grain 0.25
mm.

Pentlandite major Dissemination
In compact ore as subhedral grains up to 0.5 cm in pyrrhotite. Also
as exolution lamellae in pyrrhotite. Pentlandite average (n=4):
29.43 % Fe, 33.47 % S, 36.68 % Ni, 0.62 % Co.

Pyrite minor
In narrow fracture fillings as euhedral grains.

Pyrrhotite major Dissemination
In compact ore as fresh, anhedral grains up to 1 cm in diameter.
Lamellae occur locally. Pyrrhotite average in Pihlajasalo 1 (n=5):
59.57 % Fe, 39.41 % S, 0.89 % Ni.

Sphalerite minor
Small (<0.1 mm) anhedral grains with chalcopyrite and pyrite.

Other minerals:
Mineral Proportion Mineral texture
Amphibole major
Biotite minor
Orthopyroxene major
Plagioclase major
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Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional granulite facies high metamorphic
grade

NA

Comments: The granulite facies area belongs to the so called Sulkava Thermal Dome, which was formed during a late
stage (1830¿1810 Ma) Sulkava zonal metamorphism.

Geological age:

Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

1600-2500 1900 N

Garnet-Cordierite Gneiss (Wall rock)

Rock type:Wall rock
Proportion: present
Grain size: NA
Color: NA
References: 1

Metamorphic description:

Other minerals:
Mineral Proportion Mineral texture
Cordierite present Alteration product
Garnet present Alteration product

Type: Facies: Degree: Relation to
mineralization:

Min P- Max P
(kbar)

MIn T- Max T
(°C)

Regional granulite facies high metamorphic
grade

NA

Comments: The granulite facies area belongs to the so called Sulkava Thermal Dome, which was formed during a late
stage (1830¿1810 Ma) Sulkava zonal metamorphism; Garnet, cordierite, sillimanite, orthopyroxene.

Geological age:

Geological era: Max age - Minage
(Ma):

Inferred age (Ma): Age of mineralization:

Paleoproterozoic (2500-1600
Ma)

1600-2500 1900 N

Figures
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Ore sample:

Olivine Ni vs Fo plot:
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Whole rock REE pattern:
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Polished section:
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Polished section:

Zone of intrusions:
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Surface section:
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Surface section:
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Magnetic map:
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Magnetic map:
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Whole rock data (XRF):
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